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CHAPTER 1
GENERAL DESCRIPTION

The LA36 DECwriter II is a small, low cost printer that can be used both as a remote terminal and a local computer
I/O device. A true 30-character per second throughput is provided for full utilization of a 300 baud communications
line without the use of fill characters. Data can be sent or received in standard ASCII code at 3 rates: 110, 150 and
300 baud.

The printer produces a hard copy original plus up to 5 duplicate copies on tractor-driven continuous forms varying
in width from 3 to 14-7/8 inches. Preprinted forms can be positioned in exact vertical alignment by operating a
manual clutch on the tractor drive. The standard set of 96 upper and lower case ASCII characters (Table 1-1) is
printed at a horizontal spacing of 10 characters per inch and a vertical spacing of 6 lines per inch. A switch on the
keyboard printed circuit board allows selection of a reduced set of 64 upper case ASCII characters.

NOTE
On machines with serial numbers below 15700, this switch is
internal. On units above 15700, this switch is accessible to an
operator and is called “Keyboard Caps Lock Key.”

1.1 PHYSICAL CHARACTERISTICS

The unit is a free-standing, pedestal-type terminal. Dimensions are shown in Figure 1-1. There are two major
mechanical assemblies and three circuit boards in the unit. Mechanical assemblies are: Printer Mechanism and Print
Head, which are mounted on a cabinet base. A complete mechanical breakdown of the LA36 is provided in Chapter
8.

Electronic components are mounted on a Keyboard Assembly, Logic Board, a Power Board and an EIA module for
units operating in the EIA mode. The Logic Board, which contains all logic control function parts, is mounted on
the rear door of the cabinet to simplify access during maintenance. The Power Board, which contains all power
amplifier, driver, and dc power supply and regulator parts, is mounted against the rear wall of the cabinet. Large
components, such as the power transformer, EIA module, and filter capacitors are mounted on the base of the
cabinet. The line cord enters at the base of the cabinet. A fan mounted inside the cabinet provides forced-air cooling.
Low-voltage, high-energy terminals are protected against accidental shorts by fuses.

1.2  FUNCTIONAL DESCRIPTION

A functional block diagram is shown in Figure 1-2. The LA36 prints by moving a 7-wire print head horizontally
along the print line, firing the individual wires at the appropriate times to produce a 7 X 7 dot matrix character.

The print head travels on a carriage system and is connected to the drive system by a timing belt. A reversible dc

servo motor provides the drive power for the print head and for the ribbon drive mechanism. An encoder on the
motor produces feedback pulses that are used by the logic to keep track of the print head position.
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Table 1-1
Standard ASCII Character Set and Code
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Line feeding is accomplished by a pin-feed tractor system that is driven by a stepping motor through a simple gear
mechanism.

A Microprogrammed Controller (MPC) is used to control the printer.

1.2.1 Character Printing

At power up, the print head is moved slowly to the left until it hits the end stop. This point is used as a reference by
the MPC to determine the location of the printed line. The first print column is set about 0.15 in. to the right of the
end stop.

Incoming characters from the Keyboard System or the Data Communications Interface are placed in a 16 character
read/write FIFO (First-In, First-Out) buffer. Under normal operation, the buffer will never overflow; however, in
case of overflow, the most recently received character is lost.

Detection of printable characters and decoding of control characters is performed by the MPC based on information
stored in the Character Generation ROM (Read Only Memory). This allows the implementation of arbitrary
character sets simply by changing the ROM.

In the standard ASCII character set, there are 95 character codes which are interpreted as printable. For each of
these characters, the Carriage Servo System is commanded to move through one character cell. The print head
solenoids are energized each 0.01 in. of motion to form the 7 columns of the 7 X 7 dot matrix for the character. The
96th character code (DELETE) is a nonprinting, nonspacing control code.

Four additional codes are interpreted by the MPC: Carriage Return (CR), Line Feed (LF), Backspace (BS) and Bell
(BEL). The remaining 28 ASCII codes are nonprinting, nonspacing control codes that cause no operation in the
printer.

Carriage return and backspace operations are described in Section 1.2.5. Line feed operation is described in Section
1.23.

Table 1-2 identifies the 7-bit ASCII éodes generated by the LA36 keys and the responses of the LA36 to all
incoming codes.

1.2.2 Bell Operation

Receipt of the Bell character causes an audible tone to be produced. A separate tone burst is produced from each of
up to eight bell codes received in succession.

If the keyboard has been active during the printing of a line, the audible tone is generated when the carriage passes
the 64th character position. :

1.2.3 Paper Feeding

The LA36 is designed for pin-feed paper up to 14.875 in. wide. The hole spacing along the edge is 0.500 in.
10.010 in. (non-accumulative over 2,0 in.) with a hole diameter of 0.150 in. to 0.160 in. Multi-part forms of up to
six sheets (and five carbon sheets) may be used, with a maximum allowable total thickness of 0.020 in. (measured at
about 20 psi pressure). Card stock of one layer may be used, with a maximum thickness of 0.007 in. Multi-part
forms may have only one card part; the card must be the last part. A print head gap control (Figure 3-1) is provided
for the operator to adjust for the thickness of various forms, which range from 0.003 in. to 0.020 in.



Table 1-2

ASCII Codes and Responses
KEYBOARD OPERATIONS RECEIVE OPERATIONS
To Transmit, Type Key(s) Character
ASCII Code Character SHIFT* | CTRL* CHAR Printed Action/Description
000 NUL Vv Vv SPACE None None
001 SOH v A A A
002 STX v B
003 ETX N c
004 EOT N D
005 ENQ v E
006 ACK v F None
007 BEL v BELL Sound Alarm Bell
010 BS v H Backspace one position
011 HT v | None
012 LF v J Advance Paper one line
013 VT v vT None
014 FF vV FF None
015 CR v M Move print head to left margin
016 SO v N None
017 s Vv o] A
020 DLE N P
021 DCl v 0
022 DC2 v R
023 DC3 v S
024 DC4 v T
025 NAK v U
026 SYN v v
027 ETB vV w
030 CAN v X
031 EM v Y
032 SuB v z
033 ESC vV [
034 FS Vv \
035 GS v =
036 RS v v ~ v |
037 us vV DELETE None None
040 SP space bar Blank Space Print character, move print head
one position to the right.

*A check in this column indicates the key (SHIFT or CTRL) that must be held down while the character key is typed.
If both keys are checked, then both keys must be held down.
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Table 1-2 (Cont)

ASCII Codes and Responses

KEYBOARD OPERATIONS

RECEIVE OPERATIONS

ASCII Code

Character

To Transmit, Type Key(s)

SHIFT*

CTRL*

CHAR

Character
Printed

Action/Description

041

042

N

“

“

Print character, move print head
one position to the right.

043

)

044

045

046

2| R|P|H

IR || H

047

-

BEAERAAE

-

050

-—

—

051

~ |-

~

052

053

054

055

L I R L L L I R L L L L L

056

057

060

061

062

063

064

065

066

067

070

071

OCIO|N|O|OA| P WIN]=]1O|~]"

OCIO|IN]JO|A|H|WIN]|=]1O |~}

Ol Nl H]IWIN]|=|O|>~}|"

072

073

074

A

A

Al

075

076

077

~|v

100

101

102

103

v

104

o(0|w|>|®| V|V

L] 14 &

olo|®m|>|®| V|V

o|lO|m|>|®

Print character, move print head
one position to the right.

*A check in this column indicates the key (SHIFT or CTRL ) that must be held down while the character key is typed.
If both keys are checked, then both keys must be held down.



Table 1-2 (Cont)
ASCII Codes and Responses

KEYBOARD OPERATIONS

RECEIVE OPERATIONS

ASCII Code

Character

To Transmit, Type Key(s)

SHIFT*

CTRL*

CHAR

Character
Printed

Action/Description

105

E

E

E

106

Print character, move print head
one position to the right.

107

110

IOl

I|ofm

I|o|m

11

112

113

114

115

116

17

120

121

122

123

124

125

126

127

130

131

132

AN LN AN NN LS LN LN LN AN AN AN LN L S RN LN LN L LN

133

134

135

—|“|—IN|<|X|S|<|Cc|H||D|O|9|O|2|Z2|r|R]|“

—|-|~IN|<|x|s|<|clalo|n|o|l~|lo|lz|z|r|x]|«

136

Sl—=l-|—INl<IXIsl<|c|Hd|v|n|0o|v|(0o|Z2|2|r|R|~

<&

>

>

137

|

140

141

142

o |o

143

144

QalolT |

145

@

146

-+

|l jolo

147

v

150

b= K=

I(o[mMmMOojO|®|>

o |«

Print character, move print head
one position to the right.

*A check in this column indicates the key (SHIFT or CTRL) that must be held down while the character key is typed.
If both keys are checked, then both keys must be held down.
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Table 1-2 (Cont)

ASCII Codes and Responses

KEYBOARD OPERATIONS

RECEIVE OPERATIONS -

ASCII Code

Character

To Transmit, Type Key(s)

SHIFT*

CTRL*

CHAR

Character

Action/Description

151

Printed

152

—

i

Print character, move print head
one position to the right.

153

=

k

154

155

3

156

=]

157

160

161

Qlv|o s

Q|ov| o

162

-

-

163

J

164

—

165

[=

166

<

<

167

170

171

<lIx|s

172

173

174

--l-=IN|[ < X|s|<|Cc|Hd|P|m|O|V|O0|Z2|Z|r|R|“

-—l~In~n|<|x|s

175

I —| -l N

——

——

v

176

N,
v
WV,

~

14

Print character, move print head
one position to the right.

177

DEL

DELETE

None

None

*A check in this column indicates the key (SHIFT or CTRL ) that must be held down while the character key is typed.
If both keys are checked, then both keys must be held down.

A full 11-in. high box of paper may be placed under the rear of the printer stand. The paper is fed through a slot
under the mechanism. Loading can be facilitated by opening the head gap to maximum with the printer cover open.
Special attention should then be given to readjusting the head gap to the corresponding paper thickness setting as
directed in Chapter 3, Section 3.2.1. The feed holes of the paper are engaged by two tractors of 11 pins each after
passing through the print station. Supports are provided for the incoming and outgoing paper to prevent

interference.

The drive tractors may be adjusted horizontally to register properly with any form with hole spacing in the
casework, and are provided with a knob for manual paper advance. The shaft is driven through a reduction gear by a
stepper motor. Each line feed operation advances the paper 1/6 in. This is performed in 33 ms maximum, either
singly or in succession. Consequently, paper feed rate is 5 inches (or 30 lines) per second.
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1.2.4 Ribbon Drive System

A 40-yard, 0.5-in. wide ribbon is wound upon two 3-1/4 in. diameter spools. Two rivets are provided in the ribbon,
one near each end, to serve as a reversing tripper.

Power from the carriage drive motor moves the ribbon through a drive belt and a one-way clutch and a reversing
mechanism. The clockwise motion of the motor during printing is used to drive the ribbon; no ribbon motion occurs
during carriage return. The drive is always connected to one of the two spools. The connecting mechanisms are
controlled by a power shift which is triggered by the reversing sensors. As one spool empties, the rivet on the ribbon
pushes a lever into the path of a shift tab which flips the ratchet from one reel to the other. Ribbon tension of 3 oz.
is maintained by drags composed of spring-loaded disk brakes on each spool hub.

1.2.5 Carriage Servo System

The Carriage Servo System is a dc servo mechanism that contains a power amplifier driving a conventional
permanent-magnet dc motor which drives the carriage through a timing belt. The movement of the motor shaft and
hence the position of the carriage is detected by an optical incremental encoder which produces one pulse for each
0.01 in. of carriage motion.

A one-decade, up/down BCD (Binary Coded Decimal) counter keeps track of the carriage position within a character
space. The overflow of this counter is monitored by a MPC and is used to determine the carriage position and for
other control functions. The speed of the motor during printing, carriage return, and LCV (Last Character Visibility)
is controlled by the MPC by means of a register which in turn controls the output voltage of the power amplifier
feeding the motor.

Printing is accomplished by moving the print head from left to right across the space to be occupied by the
character. When a BCD counter indicates that the carriage is at a given dot position, the appropriate solenoids are
energized to print. If the carriage is to the right of the starting position for the character, the carriage is moved to the
left of the starting position before printing commences. If there is a second printing character in storage while a
character is being printed, the carriage speed is increased to catch up. When printing is complete, the carriage stops.

When a backspace character is received, the carriage is moved to the left a distance of one character cell (0.1 in.).
This function allows character overprinting without an intervening carriage return.

When a carriage return character is received, the carriage is moved to the left-hand margin. Carriage speed is a
function of the distance between the carriage and the left-hand margin. The time required to return the carriage to
the margin is compensated for by an accelerated print rate until no more than one character is in the buffer.

When approximately two seconds have elapsed without a printable character input, the carriage moves four character
spaces to the right to permit the operator to see the last character. When printing is to be resumed, the carriage
moves to the left to begin printing.

1.2.6 Power Supply

The main power supply is an unregulated supply with nominal output voltages of +21 Vdc and -21 Vdc. The
minimum instantaneous output voltage is 15 V for full load and minimum line voltage.

The 5 V supply for the logic has a regulation of 5% with 200 mV p-p maximum ripple.
Regulated voltages of +12 V £5% and -12 V +5%, with 500 mV p-p maximum ripple are provided for operational

amplifier and MOS (Metal Oxide Semiconductor) circuits. A -9 Vdc regulator is included on the Logic Board when
the PROM (Programmable Read Only Memory) option is supplied.
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1.2.7 Standard Current Loop Interface

The standard interface is a full-duplex, passive 20 mA current loop similar to a Teletype® interface. The cable pin
connections are shown in Table 1-3 and Figure 1-3. (Polarities denote current flow.) Circuit operation is shown in
Figure 14. (Polarities denote current flow.)

Table 1-3
Standard Full-Duplex
20 mA Current Loop Cable Connections

Connector Pin Numbers Circuit Description
To Logic Board To Host Computer
Connector J3 Connector
P12 Glack P2-3 Grm Transmit (+) Negative side
(keyboard) of line
P1-5 d} P2-7 Transmit (=) Positive side
(keyboard) of line
P1-3 V‘& P2-2 NL'\' Receive (+) Negative side
(printer) of line
P1-7 @m P2-5 ° Receive (-) Positive side
(printer) of line

Typing each specific key causes the LA36 transmitter switch to be opened and closed in a pattern that defines the
key. ’

The 20 mA communications circuit will operate wherever the current source is located. A device is said to be active
if it supplies the current for the communications loop and passive if it receives current from another device.

The LA36 is shipped with a 20 mA cable (BCOSF) to interface the terminal as a passive device to a computer, or to
another peripheral device that is operating as an active device.

cP-1165

Figure 1-3 Current Loop Cable Connector Pin Designations

®’I‘eletype is a registered trademark of Teletype Corporation.
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Figure 1-4 Standard Current Loop Interface

1.2.8 Optional Half-Duplex, (Active or Passive) Current Loop Interface

In the half-duplex mode, transmission between two devices can take place in only one direction at a time; however,
no keyboard lockout is provided. Any of the configurations shown in Figure 1-5 can be obtained by using jumpers
on LA36 Logic Boards; the jumpers can be changed as described in Chapter 2 Section 2.5.4. The configurations on
the left of the diagram show the LA36 used as an active device, providing its own current source; the configurations
on the right show it being used in the half-duplex mode, both as a passive and an active device.

Cable pin connections are shown in Table 1-4.
Table 1-4

Optional Half-Duplex
20 mA Current Loop Cable Connections

Connector Pin Numbers

Circuit

Description

To Logic Board To Host Computer
Connector J3 Connector
P1-5 P2-3 .. Transmit (+) Negative side
“(keyboard) of line
P13 P2-5 Receive (-) Positive side
(printer) of line
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“Figure 1-5 Optional Current Loop Configurations

The active connection defeats the isolation of signal line and local circuits, requiring that appropriate protective
measures, such as high potential breakdown grounds (lighting arrestors, etc.) be installed on the signal line and that
care be taken to ensure that protective (frame) ground is connected.

1.2.9 Peripheral Interface Port

The LA36 has a connector for non-current loop interfaces. The connection is via a straight 8-pin Mate-N-Lok
connector, J4, with the pin designations listed in Table 1-5.

The interface using this port is physically mounted within the LA36 cabinet.

1.3 TECHNICAL CHARACTERISTICS

The technical characteristics of the LA36 DECwriter II are listed in Table 1-6. The interface specifications for the
LA36 serial 20 mA current loop are shown in Table 1-7.

1.4 OPTIONAL FEATURES AND ACCESSORIES

Optional features and accessories are listed in Table 1-6.

1.4.1 EIA/CCITT Interface

The LA36 is optionally available with interfacing capability that complies with the requirements of EIA Standard
RS-232-C and CCITT Recommendation V-24. It is supplied with a 9-ft cable terminated in a standard EIA connector
(Figure 6-53). The cable mounts through the interface opening in the bottom of the LA36 chassis and plugs into
connector J4 on the LA36 Logic Board. Connector pins are shown in the Table 1-8.
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Table 1-5
Interface Port Connector Pins

Pin Function

1 Unused

2 -12 V, up to 125 mA to optional interface

3 +12 V, up to 125 mA to optional interface

4 +5 V, up to 500 mA to optional interface

5 Serial output of LA36 to optional interface

TTL level, will drive 10 unit loads.

6 Mechanical keying plug (no electrical
connection).

7 Serial input to LA36 from optional interface
TTL level (must be capable of driving 10
unit loads).

8 Ground

Table 1-6

Technical Characteristics

Main Specifications Printing Speed: 30 char/sec throughput, serial asynchronous
Number of columns: 132
Printing Characters: 96 ASCII/character set (95 + DELETE)
Control Characters: 32 ASCII/character set
Keyboard Characters: 128
Printing Type: impact 7 X 7 dot matrix
Character size: 0.175 X 0.25 cm (0.70 X 0.100 in.)
Vertical spacing: 6 lines/inch (2.36 lines/cm)
Horizontal spacing: 10 char/inch (3.94 char/cm)
Carriage return: 500 ms max.
Line feed: 33 ms

Slew speed (paper feed rate): 5 in/sec (30 lines/sec) (1.97 cm/sec)
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Table 1-6 (Cont)
Technical Characteristics

Keyboard

Paper Handling

Paper

Transmission Rates
Modes of Operation
Parity

Interface

Power

Mechanical

Standard ASCII typewriter-like layout, mechanical contact with four parallel switches.

Tractor feed, 3 engaging pins, movable right-hand tractor for 3 to 14-7/8 in. forms,
manual print gap adjustment for 1 to 6 part forms, vernier vertical adjustment for
custom preprinted forms.

Single-Part: 12 to 20 1b. (card up to 0.007 thick)
Multi-Part: 2 to 6 part (no cards except last copy)

Max. thickness (no card) 0.020 in.
Max. thickness (single card, last copy) 0.020 in.

NOTE
NCR or 3M paper (up to 6-part) must use ribbon on top
copy. First surface impact paper is not recommended.

Continuous feed, fan-fold business forms with 3- or 4-prong margin crimps on both
margins (multi-part).

NOTE
Stapled forms are not recommended and may damage

tractors and other areas of the machine. Dot or line glue
margins are acceptable (if line glue is on one margin only).

CAUTION
Do not line glue both margins; air will not be able to escape
and poor impressions will result.
110 baud 11 bit, 150 and 300 baud 10 bit; switch-selectable at keyboard panel
Local or full duplex on-line, switch-selectable at keyboard panel

None

Integrated 20 mA current loop, full-duplex passive operation. Connectors are 8-pin
Mate-N-Lok type.

90—-132 Vac,48—63 Hz

180—-264 Vac, 48—63 Hz

300 W max. (printing)

160 W (non-printing)

Mounting: free-standing pedestal unit

Size: 33.5 in. (852 mm) H X 27.5 in. (696 mm) W X 24 in. (610 mm) D

Weight: 102 lbs. (46 kg)
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Table 1-6 (Cont)
Technical Characteristics

Environment Temperature: 10° to 40° C (50° to 104° F) — operating
-40° to 66° C (-40° to 151°F) — non-operating

Humidity: 10% to 90% — operating
5% to 95% — non-operating

Altitude: Sea level to 8000 feet (3.04 Km) — operating
Acoustical Noise: Sound pressure level: 65 dB max. between 31.5 and 8000 Hz
Speech interference level: 65 dB max at 500, 1000 and 8000 Hz
Ribbon Digital-specified nylon fabric, spool assembly 0.5 in. wide X 40 yards

Order # 36-10558

Model LA36-CA DECwriter II 20 mA serial interface, 90—132 Vac, 48—63 Hz
OPTIONS
Interface EIA RS232C/CCITT V-24

DF11 Series

Active operation, full- or half-duplex (no charge, customer installable jumpers)

Parity Even parity (no charge, customer installable jumpers)
Numeric Pad 11-key
Keyboard Characters 96, LA30 DECwriter compatible (no charge, customer selectable by internal or

external key switch)

Power 180—264 Vac, 48—63 Hz (no charge, customer installable jumpers)
ACCESSORIES Model Designation
Casters, Shelf and
Paper Tray LAXX-KA
Casters only LAXX-KB
Shelf only LAXX-KC
Paper Tray only LAXX-KD
Character Set Non-standard character sets are available.




Table 1-7
Interface Specifications

Transmitter

(Passive, isolated, goes to ‘““Mark” state when power is turned off.)

Min.
Open circuit voltage 50V
(of circuit being driven)
Voltage drop, Marking | o5V
Spacing current 04 mA
Marking current 20 mA
Receiver
(Passive, isolated)
Min.
Voltage drop, Marking 1.2V
Spacing current 0.0 mA
Marking current 15 mA
Cable
4-conductor
Standard 15-ft BCO5F-15 supplied with LA36
Cable extension is 1500 ft. max.
Receiver/Transmitter
(Active, half-duplex)
Min.
Voltage drop, Marking 17V
Spacing current 0.0 mA
Marking current 15mA

Max.

40V

20V

2.0mA

80 mA

Max.

27V

3.0mA

80 mA

Max.

47V

3.0mA

80 mA

1-16



Table 1-8

EIA/CCITT Interface Connector Pins

EIA Circuit
Pin No. Designations Circuit Descriptions

1 AA Protective Ground (electrically
connected to the LA36 chassis)

7 AB Signal Ground (common return)

2 BA Transmitted Data (from keyboard)

3 BB Received Data (to printer)

4 CA Request to Send (always asserted)

20 CD Data Terminal Ready (always asserted)
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CHAPTER 2
INSTALLATION

This chapter outlines unpacking and inspection procedures, installation, cable connections, and unit checkout. A
brief discussion of site considerations is also provided.

2.1 SITE CONSIDERATIONS

The LA36 DECwriter II should be located in an area free of excessive dust, dirt, corrosive fumes or vapors. To
ensure proper cooling, the ventilation openings on the sides of the cabinet should have no obstructions within 4 in.
(See Figure 2-1.)

2.2 SYSTEM CONFIGURATION

Adequate clearance must be provided for servicing the machine. Figure 2-1 illustrates cabinet service area
dimensions.

2.3 UNPACKING AND INSPECTION
To unpack and inspect the LA36, proceed as follows:

1. Remove the outer cardboard shipping container carefully so as not to damage any of the inner contents.
(Use care when using carton knives and prying tools.)

2. Remove all shock absorbing laminated material from around the printer and set it aside.
3. Remove the poly bag from the printer and discard it.

4. Remove the foam pad from the top of the keyboard along with the two filament tapes that secure it to
the frame.

5. Lift the LA36 cover and clip the cable tie that secures the head in the left-most position.

CAUTION
Do not allow the tie to fall into the machine.

6. Inspect the external surface for possible shipping damage. Check the packing list. Report any damaged
or missing items to the local DEC Field Service or Sales Office.

7. Ensure that the cover hinge and fasteners are intact.

8. If it appears that the cover has been dislodged in shipping, inspect the internal mechanical parts to see if
damage has been done.

2-1



[ 1
— L
F
——
D‘NM
Pximians I SRS | !
|~—F —l
— -
re———————— =
d SERVICE l
| AREA |
DIMENSIONS A|lB|C|D|E]|F } :
INCHES 335(275| 14 |24 | v* |96 ! !
MILLIMETERS |852|696|356|610| v* |2440 T
* CURRENT LOOP CABLE (BCOS5F) LENGTH IS ¢
VARIABLE; EIA CABLE LENGTH IS 9 FT l
(2744mm)
— ]
L
D

SERVICE
AREA

T
I
I
I
I
|
|
|
I

CP-1572

Figure 2-1 Site Considerations

9. Check to see that the keyboard bezel has not shifted (keys should not bind).
10. Open the rear access door and check the security of all connectors.
11. Locate the DECwriter II near its operating position.

2.4 INSTALLATION PROCEDURE

The LA36 DECwriter Il is equipped with leveling feet. It is not necessary to bolt it to the floor. To install.the LA36,
proceed as follows:

1. Locate the DECwriter II at its final operating position.

2. Adjust the leveling feet on the stand until the unit is leveled.
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If necessary, wipe all outer surfaces with a clean, soft, lint-free cloth.
Remove the power cable from its storage position and connect it to the power source.

CAUTION
Before connecting the LA36 to local power, ensure that line
voltage and frequency are compatible with the power
requirements of the machine. (See Table 1-6.) Ensure that the
POWER switch on the console is OFF.

Remove the interface cable from its storage position in the cabinet and connect it to the interface logic
designated for that system or remote installation (see Site Plan).

NOTE
Site plans are not supplied by Digital Equipment Corporation.
Interface logic connections must be specified by the system
supplier or the customer because each installation may be
different.

Upper Case and Lower Case Character Selection — To set up the LA36 so that it will only print upper
case characters, set the slide switch on the printed circuit board of the Keyboard Assembly to the proper
position.

The slide switch can be changed in units with serial numbers lower than 6930 by exercising steps 1
through 4 in Section 5.2.3. Then it will be necessary to remove the phenolic locking strip on the switch
to enable it to be changed. This phenolic locking strip has not been installed on units with serial numbers
6930 or higher. With units 6930 or higher, exercise only steps 1 and 2 of Section 5.2.3. Change the
switch by reaching in the opening in the lower left-hand corner of the bezel cover. Refer to Chapter 8
for the switch location.

Parity Setting — The LA36 is configured with no parity. To modify this configuration, insert or remove
jumpers as directed in Table 2-1. Jumper locations are shown in Figure 2-2.

Bell Volume — To lower the volume of the bell tone, cut jumper W1.

Current Loop — The LA36 is normally configured for full-duplex passive operation. To modify this
configuration, insert or remove jumpers as directed in Table 2-2.

Table 2-1
Parity Configuration Jumpers
Function w10
8th Bit Marking 1
Even Parity 0

Legend: O = Jumper inserted
1 = Jumper not inserted
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Figure 2-2 Jumper Location Diagram

2.5 CHECKOUT AND ACCEPTANCE PROCEDURES
Check the following items before running the electrical checkout procedure.

1.

Open the top cover of the LA36 and ensure that it is equipped with a supply of ribbon, threaded
through to the take-up reel. If not, install as directed in Chapter 3.

Install paper as directed in Chapter 3.

Connect the LA36 to the correct power source and set the POWER switch to ON. If the fan does not
run, refer to symptom 1 of Table 5-2.

Set the POWER switch to OFF and then to ON; observe the initializing operation of the print head. The
head should move to the right, then to the left as far as the stop, then back to the right and stop at the
4th character position — Last Character Visibility (LCV). If the print head does not mltlahze correctly,
refer to symptom 2 of Table 5-2.
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10.

11.

Table 2-2
Current Loop Configuration Jumpers

Jumper W2 | W3| W4 ]|W5|W6| W7|W8| WI |WI2|W32|W54
Full-Duplex Active 0 0 0 0 1 1 1 1 0 1 1
Full-Duplex Passive 1 1 1 1 0 0 0 0 0 0 0

Passive Receive/
Active Transmit 1 1 0 0 1 0 1 0 0 0 1

Active Receive/

Passive Transmit 1 1 1 1 0 0 0 0 0 0 0
Half-Duplex Active* 1 1 1 1 1 0 0 1 0 0 0
Half-Duplex Passive* 1 1{1}l1jJo]lojo}]o ojlo|o

*Connect user-manufactured cable between J3-3 and 5 and operating system.

Legend: 1 = Jumper inserted
0 = Jumper not inserted

Set the BAUD RATE switch to 300 and the LINE/LOCAL switch to LOCAL.

Press the LINE FEED key and then hold down the CTRL key and press the BELL key. The stepping
motor should advance the paper one line and the bell tone should sound. If not, refer to symptoms 3
and 4a of Table 5-2.

Press the / (slash) or @ key and the REPEAT key. The print head should travel smoothly along the print
bar and print the corresponding character. When the print head passes the 64th character position, the
bell tone should sound. If the bell tone does not sound, refer to symptom 4b of Table 5-2. If the print
head hangs up trying to print a character, refer to symptom 5 of Table 5-2. If other symptoms appear,
look for the corresponding symptom in Table 5-2.

Press the BACKSPACE key. If the print head does not move one character position to the left, refer to
symptom 13 of Table 5-2.

Press the RETURN key after 132 characters have printed and observe the return of the print head to the
“home” (LCV) position. It should take approximately 1/2 second. If it takes longer, refer to symptom
12 of Table 5-2.

Set the BAUD RATE switch to the setting prescribed for the operating system.

Set the LINE/LOCAL switch to LINE and run customer-provided programs to check that the unit
operates satisfactorily when connected to the system.






3.1 OPERATOR CONTROLS

CHAPTER 3
OPERATION

The LA36 DECwriter II operator controls are described in Table 3-1 and illustrated in Figure 3-1.

Table 3-1
Control and Function Keys

Control/Key

Description

CTRL Key

BREAK Key

POWER Switch

LINE/LOCAL Switch

ESC(SEL) Key

Holding down the CTRL key when a character is typed forces bits 6 and 7 of the
ASCII code for the character to 0. For example, the ASCII code for the letter
“g”is 147 (1100111)

bits 6 and 7

Holding down the CTRL key and typing g transmits ASCII code 007 (0000111)

[bits 6 and 7 are forced to 0 |

The CTRL key enables the LA36 operator to transmit all ASCII control codes
(000—-037).

The BREAK key is commonly used to forcibly interrupt the flow of data
coming to the LA36. It is provided for users with software written for
half-duplex operation.

In half-duplex operation, only one set of lines exist between the terminal and
the host computer. If the host computer has control of the lines, BREAK is the
only means of forcing an interrupt.

The POWER switch controls the ac line voltage to the LA36.

The LINE/LOCAL switch connects the LA36 to the transmit and receive lines in
the LINE position, and disconnects it in the LOCAL position.

The ESC(SEL) key enables the LA36 operator to generate an Escape command.
Standard programming conventions dictate that receipt of ESC (ASCII code
033) directs the receiving device to treat the next character as a command.
Commands encoded in this manner are called Escape Sequences. It is the
responsibility of the host computer programmer to define the exact Escape
Sequence for each application.
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Table 3-1 (Cont)
Control and Function Keys

Control/Key

Description

TAB Key

LINE FEED (LF) Key

BACKSPACE Key

RETURN Key

REPEAT Key

BAUD RATE Switch

Carriage Adjustment Lever

Tractor Adjustment Knob

Paper Advance Knob

Ribbon

The TAB key generates ASCII code O11. The programmer must design the
software to translate TAB commands into the proper number of space
commands to be sent back to the LA36.

The LINE FEED key generates ASCII code 012. The MPC advances the paper
one line each time LF is typed.

NOTE
Rapid off-line paper advance may be accomplished by placing
the machine in LOCAL and depressing the LF and REPEAT
keys simultaneously.

The BACKSPACE key generates ASCII code 010. The microprogram moves the
print head one position to the left each time the BACKSPACE key is typed.

The RETURN key generates ASCII code 015. The microprogram positions the
print head at the left margin each time the RETURN key is depressed.

The REPEAT key, by itself, transmits no code to a host computer. Holding
down the REPEAT key and depressing a character key causes the ASCII code
for the character to be transmitted repeatedly at 15 cps until either the REPEAT
key or character key is released.

The BAUD RATE switch controls the rate at which characters are transmitted
and/or received.

Switch Position Character Rate
110 10 char/sec
150 15 char/sec
300 30 char/sec

The carriage adjustment lever controls the print head gap for single- or multi-part
forms.

The Tractor Adjustment knob releases the tractor, allowing the use of paper of
varying widths.

The Paper Advance knob pushes in and disengages the line feed gear train to
allow fine vertical adjustment of paper position. ’

The ribbon reverses automatically. It must be periodically turned over and/or
changed.
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Figure 3-1 Operator Controls

3.2 OPERATING PROCEDURES

3.2.1 Loading Paper

1.

2.

Set POWER switch to OFF.

Move the Carriage Adjustment Lever (Figure 3-2) toward the keyboard as far as possible; this creates
space for inserting paper.

Place tractor-feed paper on the floor between the legs of the LA36. (The term tractor-feed refers to the
holes.on either side of the paper.)

Open both tractor covers (Figure 34) so that the tractor pins are exposed. Insert the left side of the
paper with the holes aligned directly over the tractor pins. Close the left side tractor cover.

Feed the paper through the load channel under the terminal. Draw the paper up as it passes between the
print head and the print bar (Figure 3-3).
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Figure 3-2 Carriage Adjustment Lever

6. Loosen the Tractor Adjustment Knob (Figure 3-4) on the right tractor (about 1/4 turn). The tractor will
now slide freely to the left or right. Slide the tractor to a position where the holes on the right margin
align directly over the tractor pins. Tighten the tractor adjustment knob and close the cover.

NOTE
In order to ensure proper paper feeding, do not tension paper
too tightly. If tension is excessive, the following problems may
occur:

1. Paper holes will be distorted.
2. Paper may become dislodged from tractor.

3. Spacing between lines may become uneven.

7. Adjust the carriage adjustment lever so that the print head is near, but not exerting pressure on the
paper. There should be no friction between the paper and the print head as either moves.

The right side of the carriage is numbered 1—7; positions 1—6 correspond (approximately) to 1—6 part
forms.
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Figure 3-3 Paper Loading

To check for proper print head alignment:

a.  Manually turn the Paper Advance Control counterclockwise. If the print head is set too close, the
paper will be smudged as it moves up past the print head.

b. Set the POWER switch to ON; set the LINE/LOCAL switch to LOCAL. Type a short line of text.
If the print head is too far from the paper, the characters will not print or they will not have
uniform dot density.

CAUTION
Failure to properly adjust the print head gap can reduce the
life of the head.

The Paper Advance Knob (Figure 3-5) can be pushed in to position the paper such that the text is printed directly
above the horizontal lines. Type a short line of text to check paper positioning.
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3.2.2 Changing Ribbon

The printer ribbon should last for 8 to 12 hours of actual printing at 30 characters/second or about one million
characters. After 12 hours, or if the printout density becomes too light, remove both ribbon spools from their drive
spindles and turn the whole assembly over so that the previous lower edge of the ribbon is now on top. After
rethreading the ribbon, another 4 hours (approx.) of printing time is possible before the ink is completely used up.
At that time, the ribbon must be replaced by removing both spools and unthreading the ribbon. Replace with a new
spool and ribbon assembly (#36-10558) and an empty spool. (One of the old spools may be used if desired.)

1.

2.

Set POWER switch to OFF.
Raise the top cover.

Move the Carriage Adjustment Lever (Figure 3-2) toward the keyboard. This moves the print head away
from the paper to create enough space to remove the ribbon.

Lift the ribbon (Figure 3-6) off the print head and unwind it from the idler spools.
Lift the two ribbon reels from their hubs.

Place the full reel of new ribbon on the left hub and play out enough ribbon to feed through the slot,
around the idler spools, and in front of the print head.

Wind the ribbon around the outside of the right-hand idler spools and through the right-hand slot in the
Ribbon Direction Changing Guide.

NOTE

Use only Digital recommended ribbons (part No. 36-10558);

use of other than Digital recommended ribbons can cause

damage and void machine warranty.
Ensure that the rivet is on the ribbon spool side of the Ribbon Direction Changing Guide.
The ribbon direction guides control the direction of ribbon movement. When the ribbon on the left reel
is nearly played out, the rivet is drawn into contact with the direction changing guide. Since the rivet
cannot pass through the guide, it moves the guide away from the reel, automatically changing the
direction of ribbon flow. If the rivet is on the print head side of the guide, it will:
a.  Not act to change ribbon direction
b.  Move around the idlers, stall the machine and blow the 2 A Slo Blo servo fuse.
Take up any slack in the ribbon by turning the takeup reel clockwise.
Return the carriage adjustment lever to its original position.

CAUTION

Head life may be reduced if carriage lever is not properly
adjusted.
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3.2.3 Troubleshooting

Operator-related troubleshooting information is listed in Table 3-2.

Table 3-2
Operator Troubleshooting

Symptom

Possible Cause and Corrective Action

LA36 does not turn on when
POWER switch is set to ON

Print head does not print
characters

Light print

Paper does not advance

Paper tearing on multi-part
forms

Line bunching

No keyboard or printer
response

AC power cord is not plugged into wall outlet — plug it in.
Current is not coming from wall outlet — check outlet with a known
working electrical device (such as a lamp). '

Interface cord might be loose and thus a contact may not be
made — “jiggle” the cord slightly.

Print head may be set too far from paper —adjust the carriage
adjustment lever as directed in Table 3-1.

Print head may be set too far from paper —adjust the carriage
adjustment lever as directed in Table 3-1.

Ribbon ink has run out — replace ribbon.
Change ribbon every 8—12 hours of continuous printing.

Improper loading of paper — check tractor covers to ensure that they
are closed.

Holes in paper are torn — turn LA36 OFF and reload paper properly.
Paper snagged or caught by box.

Print head is exerting pressure on paper so that paper tears when it
advances — check carriage adjustment control lever position.

Tension exerted on the paper by the tractors is incorrect. Adjust by
changing horizontal position of right hand tractor.

Tension exerted on the paper by the tractors is excessive. Adjust by
changing horizontal position of right hand tractor.

LINE/LOCAL switch set to wrong position.
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3.3 CAUTIONS
Keep the cover closed at all times except when changing the ribbon.

Use only a lint-free cloth when cleaning the cover and the keyboard. Do not use solvents or harsh cleaning agents to
clean the LA36. If excessively dirty, a mild detergent solution or desk top cleaner may be used sparingly.

Do not use any LA36 surface area to hold pendils, paper clips, staples, etc. If an object accidently falls into the
machine, turn the POWER switch to OFF, unplug the power cord from the wall outlet, and carefully remove the
object.

Tear paper only along perforations. Support paper on the LA36 cover when tearing to avoid distorting the
tractor-feed holes in the paper still in the machine.
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CHAPTER 4
THEORY

This chapter contains microprogram information, timing, detailed control logic theory, and mechanical theory for
the LA36. The program description is divided into two parts. The first part (Section 4.1) is a general description
supported by a flow diagram. The second part (Sections 4.1.1 through 4.1.11) is a series of detailed descriptions of
the routines supported by detailed flow diagrams. A detailed description of the Scratch Pad Memory is presented
before the routine descriptions.

The control logic theory is also divided into two parts. The first part (Section 4.3) is a functional system description
supported by a block diagram. The second part (Sections 4.4 through 4.13) is a series of detailed descriptions of the
functional systems supported by block diagrams and detailed logic diagrams. Mechanical theory of operation is
presented in Section 4.14. The mechanical descriptions are supported by simplified diagrams. The logic functions
and signal names that are used in these diagrams and descriptions are cross referenced to improve usability.

For example, DEC 1 (Decoder 1) is a logic function that appears on a block diagram. The location of this function in
both the simplified and detailed logic diagrams is identified by the notation, MPC4 (Microprogrammed Controller,
page 4). Signal names, SET HDE for example, are cross referenced in the same manner, using the signal source for
reference. Thus, a complete cross reference is:

DEC 1 SET HDE MPC 4
logic function signal name page location

Signal abbreviations are explained in Appendix A, Table A-2. This table also lists signal source and destination
information. A complete set of logic diagrams is provided in Chapter 7.

4.1 PROGRAM DESCRIPTION

The microprogram consists of several instruction sequences connected by major decision nodes as shown in Figure
4-1.

The first sequence is the Initialize (INIT) routine. This routine initializes all the control RAM locations and moves
the print head to the left margin. The next sequence is the Position (POSIT) routine. Requests for print head
position changes (such as for print or carriage return) are processed. All position information is in units of character
cells and is stored in locations of the control RAM (Random Access Memory). In addition, indications of print head
position change are processed. (CARRY is equal to one column reverse.) The SERVO routine interacts with the
POSIT and SPEED routines to correct position error. In the SPEED routine, a SPEED is commanded to the Carriage
Servo System based on the difference between actual and desired print head positions. Possible speeds include
3 in./sec for normal printing, 6 in./sec for catch-up mode, 50 in./sec for carriage return, slower speeds for carriage
return slowdown, and 0 in./sec for idle.
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The INPUT routine operates the Character Buffer Address register as a First-In/First-Out (FIFO) memory. It uses
three locations of the control RAM as read address, write address, and word count.

The BELL routine activates the Bell System and times the duration of the audible tone bursts.

The PRINT routine requests print head motion and activates the print head solenoids to form the 7 X 7 dot matrix
characters. The LINE FEED routine times the four steps and the settling time for the Line Feed Stepper System.

The Last Character Visibility (LCV) routine is entered when no character is being processed. It times the head
step-over delay and requests print head motion.

The NEXT routine is the mate to the INPUT routine. It processes characters out of the FIFO memory and sets up
the conditions in the control RAM which will cause their execution.

If the character to be processed is printable, the PRINT routine is activated. If necessary, a recovery from the LCV
position is requested. If the column is 64 and the keyboard has been active on this line, the end-of-line warning is
sounded.

If the character is carriage return, the desired print head position change is entered in the control RAM. The POSIT
and SPEED routines complete the execution of carriage return. Backspace is processed in a similar manner.

If the character is line feed, then the Line Feed Step Timing sequence is initiated.

If a bell character is received, the BELL routine is notified. Up to eight sequential bell characters can be processed
and will sound as separate tone bursts.

All other characters cause no action. If 132 characters have been printed on the current line, normally printable
characters also cause no action. Thus, overprinting does not occur.

4.1.1 Scratch Pad Memory

The variables that are monitored by the microprogram are stored in the control RAM (Random Access Memory),
which is used as a Scratch Pad Memory. Memory locations are utilized as listed in Table 4-1.

The control RAM provides space for 16 words to keep track of various operational conditions within the LA36
during its operating cycle. Each memory location in this control RAM is 4 bits wide. Some locations are dedicated
exclusively to a specific function and other locations are shared. The dedicated locations are used for those functions
that need to be monitored at all times; the shared locations are used for variables that are applicable only during
certain times in the operating cycle of the machine;e.g., at one portion of the sequence it is important to keep track
of position error but in other portions it is important to time a line feed, print, or Initialize function; but because
these functions are mutually exclusive in time, they can share the same set of bit positions in the control RAM. Note
that these various functions do not use exclusive bits in a particular location but rather use all four bits of that
location at different times. An exception is location 12 in which the variable “Print” is continuously stored in the
least significant bit position of that word while timers for LCV, Line Feed, Print, and Initialize are alternately stored
in the upper three bits. When timing, these bits are incremented each time by 2 instead of 1 to preserve the proper
state of the LSB which is (1) for Print and (0) for Line Feed.

Locations 0, 1, and 2 of the control RAM are used to monitor carriage position within each printable line and are, at
all times, an indication of where the head (or carriage) is actually located. Locations 3 and 4 provide a total of 8 bits
that indicate the column in which the last character was printed (or, in a sense, where the carriage should be
located).
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Table 4-1

Scratch Pad Allocations
Octal Location Mnemonic Usage
0 POS LO 12-Bit Carriage Position
(Relative to column)
1 POS MD
POS HI
3 COL LO 8-Bit Column Count
(Records columns printed)
4 COL HI
5 RD ADR " Character Buffer Read Address
LCV1 LCV Timer
6 WT ADR Character Buffer Write Address
ILCV1 To Keep WT ADR=RD ADR
7 WD CNT Character Buffer Character Count
10 , Unused
11 COUNT Print Dot Count, LF Pulse Count
12 PRINT LSB=1 for Print
LCV2 LCV Timer
LF1 Line Feed Timer
PT1 Print Timer
INIT 1 Init Timer
13 POS ER Position Error
LF?2 Line Feed Timer
PT2 Print Timer
INIT 2 Init Timer
14 LCV ST LCV Status
LCV3 LCV Timer
15 BELL 1 Bell Timer
16 BELL 2 Bell Timer
17 BELL ST Bell Count (Status)

Positions 5, 6, and 7 are used to control the operation of the character buffer (FIFO). These are Read Address, Write
Address and Word (Character) Count. When the Word Count (WC) is equal to O (Buffer Empty) it does not matter
what the Read or the Write addresses are if they are equal to each other. This ensures that upon receipt of the next
character, these addresses will continue to track each other.

The Read and Write addresses in positions 5 and 6 share those positions with one of the LCV timers for timing out
the 1.3-second head step-over function for LCV. This is feasible because LCV will occur only when WC is equal to 0;
while the Read and Write addresses are equal these positions are available for timing that function. Upon receipt of
the next character from the UART, the Write address and WC are incremented. When that character is read out of
the buffer, the Read address is incremented, creating an equal condition again between locations 5 and 6.
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Location 11 is used in combination with location 12 as a counting location for either the dot print or line feed
functions. As previously stated, the LSB of location 12 is set during dot printing and cleared during line feeding.
These states are maintained by incrementing the timer ‘bits in location 12 by 2 each time instead of by 1. When the
Count in location .11 is zero, the printer is neither printing nor line feeding and location 12 can be used as an LCV
timer. Location 12 is also used as a timer during Initialize.

Location 13 is used as a position error count for use by those routines that alter the position of the carriage by
anything less than 8 columns in either direction. These routines are Print, which alters the position by 1 to print the
next character and LCV, which changes the position by +4 on an interruption of printing and by -4 on a resumption
of printing.

Backspace, which is not represented on such in a scratch pad location, is implemented by manipulation of position
error in location 13. When that location is decremented by 1, the Position Count in locations 0, 1, and 2 are used in
the SPEED routine to command the head to move back one column.

Location 14 contains LCV Status and LCV Timer information. Although LCV Status is required only when WC=0, it
must be preloaded to a value (12g), which when counted up to zero, will consume 1.3 seconds (the time delay
required before the head is moved to the right 4 columns for LCV). This preloaded value becomes the most
significant part of the LCV timer. '

Locations 15, 16, and 17 are used to control the bell. To sound the bell, a 2.4 kHz clock from the logic is gated to
the loudspeaker with a flip-flop that is, in turn, controlled by the microprogram. In this way, the microprogram
determines both the length of the bell tone and time between bell tones.

_ Bell tone ON/OFF time is set at 106 ms. This is timed in locations 15 and 16. Location 17 is a Bell Count or status
position, allowing up to 8 bell tones to be executed continuously. By using this scheme, successive bell codes can be
sensed and accumulated at a rate of 30 per second without the necessity of intervening fill characters, and then
applied to the speaker at a rate of about 5 tones per second. A graphic demonstration of this is seen when it is
realized that the 9th bell code would be received before the first bell tone had ceased.

4.1.2 Initialization Routine (INIT)

The LA36 power up circuit holds the Address Register (AR) at zero and inhibits the system clock until dc power is
up (within 300 to 700 ms). At the end of this period, the AR is left at zero and the first instruction is executed. This
instruction tests the INIT and if set, causes the program to enter the INIT routine (Figure 4-2).

This routine clears all flags, clears the control RAM, clears the function enable latches, and sets a low negative
velocity for the carriage. When the carriage finds the left travel limit, the left-hand margin position is set to zero,
INIT is cleared, and the program progresses to the POSIT routine. This routine is never reentered except in the event
of a power down.

4.1.3 Position Routine (POSIT)

The POSIT routine (Figure 4-3) is very closely interrelated with the SPEED routine. As described in the discussion
of the scratch pad allocations, the first three locations are a constant indication of actual carriage position, and the
next two locations are a constant indication of the desired carriage position. Every time the carriage is moved for
any purpose, the first three locations are changed accordingly, and every time the printer is caused to print a
character, the next two locations are modified. When these two counts are equal, no carriage motion occurs, but
when they are unequal, a position error is generated and an appropriate SPEED command is issued to constantly
keep these two sets of locations equal to each other. Because of this, some motion of the printer can be caused by
the program simply by altering these variables in the control RAM location dedicated to that particular monitoring
function.
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INIT

‘ POWER UP ’

CLR BELL
SET LF HOLD
SPEED = -6 IPS
CLRINC

TIME OUT

400 MSEC

COLLO:=0
COL HI: =0
RD ADR: =0;
WT ADR: =0
WD CNT: =0
CNT: =0;
LCVST: =0
BEL2: =0;
BELST: =0

POS HI: = -1
POSMD: = -1
POSLO: =-5

CLR KBH

LOAD INC
CNTR/CLR
INIT

TO POSIT

Figure 4-2 Initialize Routine

(POS = -5)

START

!

TIME OUT 400 MSEC (FOR INIT)
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POS: = POS +1 (FOR POSIT) POS: = POS -1 (FOR POSIT)
START START
'FLOW THROUGH
HERE GENERALLY
POS LO: =
EVERY 416 uS.
u POS LO +1
TO SERVO
208 =0 +0 =0
cLK
>0 <0
POS MD: =
0 =0 POSMD +1
POS ER: = POS ER: =
POS ER -1 POS ER +1 )
CLR BELL
e # =0
E’ 0 POS HI: =
POS HI -1
POS HI: =
POS: = POS +1 POS: = POS -1 POS HI +1
POS MD: =
POSMD -1
LINE FEED
LINE FEED NOT IN PROCESS
IN PROCESS o DONE \
SET LF HOLD POS LO: =
TO SERVO POS LO -1
cP-1625
DONE

CP-1626
Figure 4-3 Position Routine Figure 4-3a Start Routine for Position



The operations that alter these position variables as a result of carriage motion are Carriage Return (CR), LCV, and
Print. The function that causes carriage motion as a result of altering the variables is Backspace. Line Feed and Bell
do not affect the position of the carriage.

When a CR is received and processed, the program sets the Column Count to zero, thereby causing the SPEED
routine to issue a suitable negative SPEED command that causes the carriage to return to the zero column position.

In LCV, if a timeout has completed following receipt of the last character, -4 is put in position error, while true
column posifion is preserved, thereby causing the SPEED routine to command the head to move four columns to the
right. In Backspace however, one is subtracted from the true column position so that the validity of the column
variable is preserved.

The POSIT routine, on the 208 us clock, checks Bell Status and, if zero, clears the bell and checks Print. If Print is
not zero, it checks the Print Bit and if it is a one, indicating no LF in progress, sets LF HOLD and proceeds. If LF is
indicated by the Print Bit being 0, the count is checked to see if it has completed that line feed, and if it has not
(non-zero count) it proceeds to the SERVO routine to continue that operation. If count is zero, then the line feed is
complete and it sets LF HOLD before proceeding with the POSIT routine.

At this point the program checks the position error variable and, if it is zero, proceeds to the SERVO routine. If an
error exists (non-zero), it checks the degree of error and its direction (positive or negative) on a triple-precision basis,
and corrects the error by incrementing or decrementing the position variable until no carries or borrows are sensed.

This is the only time that any SPEED commands are issued to the Carriage Servo System. All SPEED commands are
a function of POSIT, WC, and Print as determined in the SPEED algorithm; and all processing of carriage position is
done by the POSIT routine, whether the printer is doing a carriage return, printing, or just correcting position
randomly.

4.1.4 SERVO Routine

The SERVO routine (Figure 4-4) interacts with the POSIT and SPEED routines. In this routine, the carries and
borrows that are generated as the head moves through character cell boundaries are checked and cleared until the
position error is corrected. Each time a carry or borrow is sensed, it is cleared and the program returns to the
appropriate node in the POSIT routine. Finally, when no carries or borrows are sensed, the program proceeds to the
SPEED routine.

4.1.5 SPEED Routine

The SPEED routine (Figure 4-5) checks the position variable in the first three locations in the control RAM on a
triple-precision basis, and considers Word Count in location 7, the Print Dot Count in location 10, and the state of
the Print Bit. The SPEED algorithm is represented statistically in Table 4-2.

The first pass through the program is implemented for situations in which either the returning carriage has overshot
its mark or the carriage has been accidently moved left while the printer was static in an LCV state. The program
checks position relative to Column Count and finds it less than zero. At this point the program checks Word Count
and if it finds it zero (no characters to be processed) it causes the SPEED routine to command a speed of +3 ips (+
speed = print motion; - speed = return motion). If there are characters to be processed (WC not equal to 0), it
commands a speed of +6 ips to clear the buffer, providing ample time to be ready to print the next character.

If in checking the high order position bits for zero, the program finds them not equal to 0, the actual carriage

position is indicated to be positive (to the right) and greater than 16 columns from where it should be. This results in
the maximum SPEED command of - 50 ips being issued.
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Table 4-2
SPEED Algorithm
Speed (ips)
Count =0 WD + = Print
Print=1 CT Position - = Return Motion
=16 =50
=8 -30
=4 =20
=2 -10
=1 -6
=0 =0 0
=1 =0 =0 +3
1 =1 =0 16
=0 <0 +3
=1 <0 +6
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Figure 4-5 Speed Routine
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As the carriage begins to move in response to this command, the program loops through its sequence checking the
middle four, and then the low four bits of POSIT; and, as each condition is satisfied, the SPEED commands are
diminished to cause the head to slow down smoothly until it has reached the correct position. At this point, carriage
motion stops and the program enters the INPUT routine if the Count is zero. If it is not zero, the Print Bit is
checked and if it is cleared, a LF is indicated and a speed o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>