




























































































































































































































































































































































































































Data Word Format 

Print-out Format 

1740 
RevK 

1 

1704 �7 �~� 1700 �~� 
1740 

�~� 0 CONTROLLER LI NE PR INTER 
5 

( a) 

1 

1704 (0) �7 �~� �~� 1740 r-------
0 1710 (0) CONTROLLER LI NE PR INTER 
5 

- - - - -

1 

1704 (1) �7�~� 1710 (1) �~� 1740 r--------
0 CONTROLLER LINE PRINTER 
5 

(b) 

1704 In ·1 
1740 

·1 
CONTROLLER LI NE PR INTER 

(c) 

Figure 1. Typical Configuration 

Figure 2. Equipment Select Switches 

A single data word which occupies the A register consists of two 7 -bit 
character codes. The two character codes occupy bit positions AOO - A06 
and A08 - A14. 

In the print -out, a total of 136 columns or print locations per line are 
possible. Sixty-four different characters are available as listed in t he 
ASCII 1967 Code. See Table 2. Detection of an illegal character code 
generates an alarm status. 
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The buffer memory has a capacity of 80 14 -bit words but is never loaded 
with more than 68 words. Data transferred in excess of one line will be 
rejected by the printer. 

The format tape (Figure 3) is an 8-level tape consisting of Levels 1 through 7 
and Level 12, with sprocket holes for pin feeding. The format tape is joined 
in a continuous loop and advances through the reader at the rate of one frame 
for each line of paper advance. The sprocket hole positions correspond to 
the frame pOSitions for 6 lines-per-inch paper spacing. 

Format Tape Levell should always correspond to the Top of Form position. 
Pressing the PAGE EJECT switch advances paper and moves the format 
tape until a hole in Levell is under the photocells. 

Format Tape Level 12 should always be used to indicate the last line of form. 
This hole is used in the Single Cycle operation. A punch in this level is 
required for each page that is represented on the format tape. 

An alarm indicates the presence of an abnormal condition. The abnormal 
conditions are divided into two types: 

1. Tbose which cause the printer to go Not Ready, requiring operator 
intervention. These conditions are paper out, paper tear, and fuse 
alarm. The alarm is cleared upon correction of the cause for the 
Not Ready condition followed by a Clear Printer, Print Director 
function, or a Master Clear. 

2. A condition which allows Ready status to remain. This condition occurs 
when an illegal character code is transferred into memory. This 
alarm may be cleared by a Clear Printer, Print Director function, or 
a Master Clear. 

The flag bits are added to each character code (one per character code) 
loaded into the buffer memory and are used during a print operation. A 
flag bit changes from "1" to "0" when the associated character is printed. 
When all flag bits are "0", the print operation terminates. 

When the PROTECT switch on the printer is on, only those 110 instructions 
having a "1" on the protect line are recognized. When the PROTECT switch 
is off, both protected or unprotected instructions are recognized. 

The controller responds to an Input-to-A or an Output-from-A instruction 
with either a Reply or a Reject signal within approximately 4 J1.sec.· 

A Reply signal is sent by the controller if it can accept the director function 
of the Output -from -A instruction. 

A Reject signal is sent by the controlier if it cannot perform the function or 
transfer instruction. Three conditions that cause the Reject signal to be 
returned are: 

1. The printer is Busy. 

2. A program-protection fault occurs. 

3. The printer is Not Ready. 
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PROGRAMMING 

Programming 
Summary 

Programming 
Considerations 

Table 1 and Figures 4 through 8 provide programming information. A 
description of the codes follows the figures. 

TABLE 1. DIRECTOR CODE (D) BIT FUNCTIONS 

D 
(Q BITS 01-00) INSTRUCTION OPERATION 

00 Output From A Data Transfer 

01 Output From A Director Function 1 

11 Output From A Director Function 2 

11 Input From A Director Status 

IS 

w 

Figure 4. Q Register Format 

Stacking of Director Function 2 Codes 

It is not advisable to stack the functions in this group. When a print 
function is stacked with any paper motion function. both printing and paper 
motion start at the same time. If two or more paper motion functions are 
stacked. the paper stops at the hole that was the farthest from the photocells 
when the paper motion was started. 

Output Limiations 

It is possible to program the printer so that its capabilities are exceeded. 

EXAMPLE: A solid line of all one character is printed. the paper is single 
spaced. memory is loaded during this paper motion with 
another (second) line of all one character which will be in 
print position 15 ms after the first line was printed. The 
second line is then printed. If this operation is repeated. the 
power supply will not recover. This type of operation is 
illegal and must be avoided. 
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Figure 5. Data Transfer 
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Figure 6. Director Function I 

Figure 7. Director Function II 
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Figure 8. Director Status 
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CODES 

Converter 

Equipment 

Command 

The W portion of the Q register (Qll-Q15) must be zero for all printer 
operations. 

The E portion of the Q register (Q07 -Q10) defines the printer's equipment 
code. This code is set up by the four Equipment Select switches shown in 
Figure 2. 

A command code is needed to direct and define an operation to be performed. 
Bits QOO -Q06 of the Q register define a command code which, when 
accompanied by an equipment code and either a Read or Write signal, 
defines the operation to be performed by the printer. Only bits QOO and Q01, 
the D portion of Q, are sampled in the check for a command code (see 
Table 1). Bits QOO and Q01 define the word being transferred as data, 
director function (two levels), or director status. Bits Q02 through Q06 
are not us e d. 

DATA TRANSFER 

When QOO and Q01 equal "0", the 16 lines of the data cable (A) are directed 
to perform a data transfer. A Reject occurs if data cannot be accepted 
when: 

1. The printer is Not Ready. 

2. The buffer memory is full. 

3. The data is transmitted at an output rate exceeding the capabilities 
of the printer. 

4. The printer is Busy because a print cycle is in progress. 

The controller adds a flag bit (A07 and A15) to each character code (AOO -A06 
and A08-A14) and loads them into the controller memory. The flag bit 
is used only during the print operation. Each time a character from 
memory is printed the flag bit is changed from "1" to "0". The controller 
senses these flag bits and when they are all "0", an End of Print operation 
is indicated. 

DIRECTOR FUNCTION 1 (QOO=l, Q01=0) 

Director Function 1 initiates operations in the controller. All functions, 
except Clear Printer (AOO=l), in this group will be accepted and replied to 
when the printer subsystem is Ready and either Busy or. Not Busy. The 
register bits A05 through A15 are not used for Director Function 1 codes. 

The functions in this group may be stacked (two or more functions may 
be given at the same time). When AOO=1/A01=1 are stacked with other 
function codes, the Clear pulse first occurs followed by whatever other 
functions are stacked. 

The controller can be directed to interrupt on three conditions: Interrupt 
on Data, Interrupt on End of Operation, and Interrupt on Alarm. Each 
interrupt responds to the computer via a separate cable. A fourth 
interrupt cable carries an interrupt response to the computer if anyone of 
the interrupt conditions is met. 

All interrupt requests and responses can be cleared by a Master Clear, 
Clear Printer function, or Clear Interrupt function. 
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Clear Printer (AOO=I) 

This function initiates a O. 5 -jJ.sec Clear pulse which clears control, inter­
rupt requests, interrupt responses, and alarm conditions in the controller. 
It is subordinate to all other bits in this group, and therefore the printer 
must be Ready and Not Busy to execute this function. 

Clear Interrupt (AOl=l) 

This function initiates a pulse of O. 5 jJ.sec which clears all interrupt requests 
and interrupt responses. It is subordinate to all interrupt request bits; it 
cannot prevent the setting of new interrupts. 

Interrupt on Data (A02= 1) 

This function sets the Data Interrupt Request FF in the controller. This, in 
turn, enables the generation of an interrupt indicating data transfer to the 
controller can begin. If A02=0 the interrupt request may be cleared by a 
Master Clear, Clear Printer function, or Clear Interrupt function. 

The interrupt response may be cleared by clearing the interrupt request as 
stated above. Before a data transfer to the controller, this interrupt may 
be requested and the response will signal the computer that the controller is 
ready to receive another data transfer. Without reselecting or clearing 
this interrupt response, the data transfer can take place. During this data 
transfer, interrupt response is removed until the controller is ready to 
receive another data transfer. 

Interrupt on End of Operation (A03=1) 

This function enables the generation of an interrupt upon the completion of an 
operation. The interrupt may be selected before or during the operation. 
An interrupt response will not occur for an operation which was ended 
before the selection was made. If A03=0 the interrupt request may be 
cleared by the Master Clear, Clear Printer function, or Clear Interrupt 
function. 

The interrupt response may be cleared by a Master Clear, Clear Printer 
function. or Clear Interrupt function. When the response is cleared by Clear 
Printer or Clear Interrupt, the request may be reset in one operation if 
A03=!. 

Interrupt on Alarm (A04=1) 

This function enables the generation of an interrupt when an Alarm condition 
exists. An Alarm condition that exists at the time this interrupt request is 
made, will immediately provide a response. If the Alarm condition does not 
exist at the time of the interrupt request, the interrupt response will be 
provided as soon as an Alarm condition is detected. These conditions are 
listed in the Alarm section. The interrupt request may be cleared by 
Master Clear, Clear Printer function, or Clear Interrupt function. 

The interrupt response may be cleared by a Master Clear or by either 
Clear Printer or Clear Interrupt functions. When the interrupt response is 
cleared by Clear Printer or Clear Interrupt, the interrupt request may be 
reset with the same operation if A04= 1. 
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DIRECTOR FUNCTION 2 (QOO=l, Q01=1) 

Director Function 2 controls operations in the printer. All the functions in 
this group are accepted and replied to only when the printer is Ready and 
Not Busy. 

Print (AOO=l) 

This function directs the printer to initiate a print operation. A print 
operation is the time between acceptance of a Print Director function and 
completion of a line of print. During a print operation, the Data Director 
status will be "0". 

Single Space (AO 1 = 1) 

This function directs the printer to space the paper one line. 

Double Space (A02=1) 

This function directs the printer to space the paper two lines. 

Format Tape Levell (A03=1) Through Format Tape Level 
7 (A09=1) And Format Level 12 (A14=1) 

These functions direct the printer to initiate paper motion and to terminate 
it upon the detection of the selected tape level. Tape Levels 1 and 12 are 
assigned to top of form and last line of form, respectively. 

NOTE 

The functions in the above group should not be 
stacked. For an explanation, see Programming 
Considerations. 

DIRECTOR STATUS (QOO=l) 

The controller always replies to a status request signal. It replies when 
QOO = 1 and it is accompanied by an equipment code apd a Read signal. Seven 
lines of the 16 -line data cable (A) transfer status signals to the computer. 
The status responses are described in the following paragraphs. 

Ready (AOO=l) 

Indicates that a Ready condition exists. The controller must be Ready before 
the printer can operate, and the absence of anyone of the following will make 
the printer/controller Not Ready: 

1. All power supplies are operating. 

2. Fuses are intact. 

3. Paper is present. 

4. The READY switch has been pressed. 

Busy (A01=1) 

Indicates that the controller is Busy. The controller becomes Busy: 

1. During transfer and storage of each character. 

9 
1740 
RevK 



Character 

1740 
RevK 

2. After the initiation of a print cycle and until all the characters in 
memory have been printed. 

3. When any paper motion is initiated and until it stops. 

Interrupt (A02=1) 

Indicates that an interrupt response was generated by the controller. The 
other status bits must be monitored to determine the cause of the interrupt. 

Data (A03=1) 

Indicates that the controller is ready to receive data. If Interrupt on Data 
has been selected, this status also indicates that this interrupt has occurred. 
During the loading of the buffer memory, this status signal follows the Not 
Busy status signal with each 16 -bit word until memory is full. When memory 
is full, the controller will be Not Busy, the Data status bit will equal "0 ", 
and the data will be rejected. 

End of Operation (A04= 1) 

Indicates that the printer has completed an operation. If Interrupt on End of 
Operation has been selected, this status bit indicates whether the operation 
has ended. 

Alarm (AO 5 = U 

Indicates that an Alarm condition is present. (For definition of Alarm, see 
Alarm section.) 

Director status bit A06 is not used. 

Protected (AO 7 = 1) 

Indicates that the PROTECT switch on the controller is in the PROTECT 
position. In this pOSition, the controller accepts only those instructions 
having a "1" on the Program Protect line. All other instructions are 
rejected. A protected instruction can be used with either a protected or 
unprotected controller, because a controller in the Not Protected condition 
ignores all instructions with a "1'1 on the Program Protect line. 

Director status bits AOS through A15 are not used. 

The controller is designed to use a line printer with ASCII characters on 
its drum. It is required that the programmer use the ASCII code which 
matches these characters. However, it is possible to substitute a standard 
BCD drum on the printer and to use it with ASCII code. The two drums 
have identical characters in all but 10 cases. These characters are noted 
in the following table: 
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ASCII CODE 7 BIT CODE 
HEXADECIMAL b6 ------bO 

30 all 0000 

31 all 0001 

32 all 0010 

33 all 0011 

34 all 0100 

35 all 0101 

36 all 0110 

37 all 0111 

38 all 1000 

39 all 1001 

41 100 0001 

42 100 0010 

43 100 0011 

44 100 0100 

45 100 0101 

46 100 0110 

47 100 0111 

48 100 1000 

49 100 1001 

4A 100 1010 

4B 100 1011 

4C 100 1100 

4D 100 1101 

4E 100 1110 

4F 100 1111 

50 101 0000 

51 101 0001 

52 101 0010 

53 101 0011 

54 101 0100 

55 101 0101 

56 101 0110 

57 101 0111 

58 101 1000 

59 101 1001 

5A 101 1010 

2E 101 1110 

2D 101 1101 

2B 010 1011 

3D all 1101 

TABLE 2. CHARACTER CODES 

DRUM ROW CHARACTER 

1 Zero 

2 One 

3 Two 

4 Three 

5 Four 

6 Five 

7 Six 

8 Seven 

9 Eight 

10 Nine 

11 Letter 

12 Letter 

13 Letter 

14 Letter 

15 Letter 

16 Letter 

17 Letter 

18 Letter 

19 Letter 

20 Letter 

21 Letter 

22 Letter 

23 Letter 

24 Letter 

25 Letter 

26 Letter 

27 Letter 

28 Letter 

29 Letter 

30 Letter 

31 Letter 

32 Letter 

33 Letter 

34 Letter 

35 Letter 

36 Letter 

37 Period 

38 Hyphen 

39 Plus 

40 Equals 
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HEXIDECIMAL 

28 

29 

2F 

2A 
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27 
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TABLE 2. CHARACTER CODES (Cont'd) 

7 BIT CODE 
b 6 ------bO DRUM ROW CHARACTER 

010 1000 41 Opening Parenthesis 

010 1001 42 Closing Parenthesis 

010 1111 43 Slant 

010 1010 44 Asterisk 

010 1100 45 Comma 

010 0111 46 Apostrophe 

(Not Equal) 

010 0100 47 Dollar Sign 

011 1010 48 Colon 

010 0110 49 Ampersand 

(Less than or Equal) 

010 0101 50 Percent 

101 1011 51 Open Bracket 

101 1101 52 Close Bracket 

100 0000 53 At Sign 

(Arrow Right) 

101 1111 54 Underline 

(Identity 

011 1111 55 Question Mark 

(Logical AND) 

010 0001 56 Exclama tion Point 

(Logical OR) 

010 0010 57 Quotation Mark 

(Logical NOT) 

010 0011 58 Number Sign 

(Arrow Up) 

101 1100 59 Reversed Slash 

(Arrow Down) 

011 1110 60 Greater Than 

'011 1100 61 Less Than 

101 1110 62 Circumflex 

(Greater Than or Equal) 

011 1011 63 Semicolon 

010 0000 64 Space 
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Figure 9. Printer Switches/Indicators 

POWER ON Switch/ Indicator 

PAPER 
OUT 

PROTECT 

Pressing this alternate action switch causes power to be applied to all motors, 
fans, and power supplies in the proper sequence to prevent spurious print-out 
or paper advance. The indicator lights when power is applied to the equip­
ment. 

POWE R OFF Switch 

This momentary action switch, when pressed, removes power from the 
power supplies I motor, and fans. 

START Switch/ Indicator 

Pressing this switch under normal conditions causes the printer to become 
Ready. When the printer is Ready the indicator lights. 

This switch is also used during a Single Cycle operation. In this case, the 
switch allows the printer to print one additional line if a Paper Fault condition 
exists. This operation may be repeated until a punched hole is detected in 
Level 12 of the Format Tape, allowing the operator to complete the form 
which is being printed. After this, the Single Cycle operation is disabled 
until the Last Line of Form condition is corrected. If the Paper Fault 
condition results because of torn paper or a paper jam, the Single Cycle 
operation should not be used. 

STOP Switch/ Indicator 

Pressing this switch causes the printer to become Not Ready. Pressing this 
switch during a print operation will inhibit printing after the line being 
printed is completed. The indicator lights when the printer is Not Ready. 

SINGLE SPACE Switch 

Pressing this switch causes the paper to advance one line. 
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Controller Switches 
and Indicators 

PAGE EJECT Switch 

Pressing this switch causes the paper to move to the top of the next form. 

PAPE R OUT Indicator 

Lights to indicate a Paper Fault condition exists. 

PROTECr Switch/Indicator 

When this switch is pressed and the indicator is lighted, the printer is in the 
Protected condition. 

Auxiliary Switches 

The following auxiliary switches are located on the left rear side next to the 
paper exit. These are duplicate switches located for operator convenience. 

START 

STOP 

SPACE (SINGLE SPACE) 

PAGE (PAGE EJECT) 

The controller switches and indicators (Figure II) are located on a panel 
inside the cabinet. 

START STOP SINGLE PAGE 
PROTECT SPACE EJECT 

Figure 11. Controller Switches / Indicators 

START Switch/Indicator 

Pressing this switch under normal conditions causes the printer to become 
Ready. When the printer is Ready the indicator lights. 

STOP Switch/ Indicator 

Pressing this switch causes the printer to become Not Ready. Pressing 
this switch during a print operation inhibits printing after the line being 
printed is completed. The indicator lights when the printer is Not Ready. 

SINGLE SPACE Switch 

Pressing this switch causes the paper to advance one line. 

PAGE EJECT Switch 

Pressing this switch causes the paper to move to the top of the next form. 
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PROTECT Switch/Indicator 

This indicator lights when the controller is in the protected condition. The 
protected or unprotected condition changes each time the switch is pressed. 

Equipment Select Switches 

The equipment numbe r is selected by using thes e four double -pole, double ­
throw toggle switc he s . With these switche s anyone of 16 equipment codes 
may be selected for this unit (s ee Figure 2). 

The maintenance switches are nine toggle switches (Figure 12) which allow 
off -line adjustment and checking of the printer. 

Figure 12 . Maintenance Switches 

BIT switches 

By setting these seven toggle switches anyone of the logical character codes 
may be selected. 

RUN switch 

This toggle switch may be us e d to select to print solid lines of the character 
selected b y the BITswitches. The individual lines will be separated by a 
single space . With this switch in the Run position, the START and STOP 
switche s are used to control the operation. The controller is logically 
separated from the computer when this switch is in the Run position. 

CLE AR Switch 

This is a spring loaded toggle switch which, when operated, sends a 
Master Clear to the controller logic. Operation of this switch causes the 
controller to clear and any operation in process is t erminated. 
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