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• • • • • • • • • • • • • 
This manual is intended to contain all operating information for 
the calculator peripheral devices which are controlled with the 
Peripheral Control II Block. The chapter index to the right lists the 
devices that are now described in this manual; you may use the 
index to quickly find operating information on each peripheral 
device. 

As you add other suitable peripherals to your Model 20 System, 
each will be supplied with operating information that should be 
added to this manual. 

The instructions in this manual assume that the reader is familiar 
with operation of the basic Model 20 Calculator, as described in 
the Model 20 Operating and Programming Manual. 

PREFACE i ii 

PERIPHERAL 
CONTROL OPERATIONS 

DIGITIZER 
CONTROL 

TAPE READER 
CONTROL 
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Chapter 1 

GENERAL INFORMATION 

• • • • • • INTRODUCTION TO PC II • • • • • • 

The -hp· Model 11224A Peripheral Contro l I I 
Block (the PC II Block) consists of a read ·only­
memory (ROM Block) and a keyboard over lay. 
The PC II Block enab les the Model 9820A Calcu ­
lator to control and send data to , or receive data 
from, many - hp - 9800 ·Serie s calculator 
peripherals. Also, the PC II Block enab les the 

Model 20 to control many other devices when 
they are proper ly interfaced to the ca lculator . 
Chapter 2 contains general interfacing and opera ­
ting information wh ich should help you determine 
if your specific device can be operated in a Model 
20 System . 

• • • • • • SUPPLIED EQUIPMENT • • • • • • 
The items supp lied with the PC II Block are listed 
below . 

Table 1-1. Equipment Supplied . 

DESCRIPTION QUANTITY -hp- PART NUMBER 

Key Overlay 1 7120-3314 
Operating Manual 2 09820-90024 

Supp lements to the Model 20 
Electrical Inspection Booklet: 

Supplement E 1 09820-90058 
Supplement G 1 09820-90061 
Supplement H 1 09820-90063 
Supplement I 1 09820-90065 

• • • • • • • INITIAL INSPECTION • • • • • • • 

The PC II Block and the equ ipment listed in 
Tab le 1-1 were carefully inspected before they 
were shipped to you. Please verify that all the 
equipment l isted is present, and inspect the ROM 
block for physical damage. 

To check operation of the PC II Block, see the 

Model 20 Electrical I nspection Booklet, which is 
supplied with your calcu lator . 

If any damage or electrical malfunction is found, 
contact the nearest -hp- Sales and Service Office; 
office locations are listed at the back of th is 
manual . 
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• • • • • • INSTALLATION PROCEDURE • • • • • • 

As with other ROM blocks, the PC I I Block may 
be installed in any of the ROM Slots on top of 
the Model 20. Also, the PC II Block defines the 
keyblock di rectly in front of where it is insta lled. 

Even though a ROM Block can be insta l led in any 
of the slots, programs reco rded on magnetic cards 
or tape cassettes dictate that any requ ired b lock 
be in a specific slot - namely, the slot that the 
block was in when the program was recorded. 
Before loading any recorded program, always 
check the instructions which accompany the pro­
gram to determine which ROM's should be 
installed in which slots. 

It is recommended that the PC I I Block be 
installed in ROM Slot #3, since most programs 
published by ·hp- will specify that the PC II Block 
be in that slot . 

To install the PC II Block : 

1. Switch the calculator O FF - i f you leave t he 
calculator ON , the insta lled block will not be 
'accepted' until the MEMORY ERASE key is 
pressed. 

2. Position the block over the desired slot (ROM 
Slot # 3 is recommended). such that the 
'PERIPHERAL CONTROL' label is readable 
from the front of the calculator (see Figure 
1-1) . Push the block straight down until it is 
firmly seated. 

3. Install the key overlay by inserting the tab at 
the top of the overlay into the locking slot at 
the top of the keyb lock; then press the over­
lay down over the keys. 

4. Switch the calcu lator ON. 

Figure 1-1. PC II Block Installation 

ROM BLOCK MEMORY USAGE 

When the PC II Block is installed, it requ ires the 
use of 12 words of User Read·Write Memory; this 
usage is indicated by the loss of 3 R-registers, as 
indicated at the end of any program listing. 
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Chapter 2 

PERIPHERAL CONTROL OPERATIONS 

• • • • • • • INTRODUCTION • • • • • • • 
This chapter describes all genera l control opera· 
tions which are availab le with the PC I I Block . If 
you are to use the PC II Block to control only 
9800·Series peripherals, you need not read this 
chapter, since this manual has a separate chapter 
on each calculator peripheral which requires the 
PC II Block - see the index at the front of the 
manual. 

Interfacing a peripheral device with the Model 20 
requires both hardware and software; this chapter 
is primarily concerned with describing the soft · 
ware (i.e ., types of peripheral control operations 
and how to perform them) available with the 
block. A brief discussion of the Model 20 input· 
output (I / O) scheme is also provided. 

• • • • • INTERFACING THE MODEL 20 • • • • • 
The general I/O scheme for interfacing devices to 
the Model 20 is shown in Figure 2-1. The four 
I/O connectors on the calculator are connected in 
a 'party-line' fashion, thus perm lttlllg four " 
peripheral devices to be connected to the calcula­
tor at one time. 

·Usc of the Model 9868A 1/ 0 Expander permIts up to thIrteen 
devices to be connected to the calculator at one tIme. 

Calculator 

ROM ROM 
Slot Slot 

PC II 

Executive lID Register 

Memory and 
Controller 

Calculator 
Processor 

Select code determined here. 

Adds 110 routines to the calculator 

Each device must be connected to the calcu lator 
through the appropriate interface card and cable. 
This card provides necessary electrical interface 
(signal conditioning, buffering, etc.) between the 
device and the calculator . 9800-Series peripherals 
are supplied with all required interfacing hard­
ware. Also, interface kits are available for other 
interfacing applications. 

I 

--1 I 
-

--1 I 

--1 I 

Interface Ki L 

110 ConneClOrs 

'I peroPhcr"1 
DeVice 

Figure 2-1. Model 20 I/O Scheme 
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• • • • • INTERFACING THE MODEL 20 -.-...... - ...... - ..... - ..... ~ 

INTERFACE KITS 

Interface kits are available to permit many devices 
which are not 9800-Series peripherals to be inter­
faced with the Model 20_ The following is a brief 
description of two such interface kits. 

• The -hp- 11202A TTL 1/ 0 Interface enables 
the calculator to input and output information 
using standard ASCII codes. For example, the I/ O 
I nterface can be used to connect the -hp- Model 
2748A Tape Reader or the -hp- Model 2895A 
Tape Punch to the Model 20 Calculator. 

• The -hp- 11203A BCD Input Interface enables 
the calculator to send a data request (sample) 
signal to, and receive data from, a wide variety of 
devices which can output information in a 'binary 
coded decimal' (BCD) format (e .g., digital volt­
meters, electronic counters, etc .). 

Each of these interface kits is supplied with 
detailed 'hardware' related information (electrical 
specifications, recommended interface circuits, 
etc.) which should enable you to either interface 
your device directly to the Model 20 or to build 
the necessary additional hardware required in 
order to interface your device. With the proper 
use of one of these interface kits, the operations 
to be described may be utilized to control or 
transfer data to or from your peripheral device. 

The nearest -hp- Sales and Service Office can 
furnish you with data sheets which list complete 
specifications for each available interface kit. 

PERIPHERAL SEL ECT CODE 

Since all peripheral devices are connected in a 
party -line fashion, each device must have a unique 
'address', so that the calculator can specify which 
device should respond to each operation. This 
address (or select code) consists of a one or 
two-digit number and is determined by the inter­
face card. Most 9800-Series peripherals contain a 
switch that permits the user to set anyone of 
nine select codes, while a few peripherals have a 
fixed select code (e.g ., the plotter select code is 
14). Most I/O operations must specify a select 
code, thereby causing the correct interface card to 
respond to the operation, while all other cards 
ignore it. 

SELECT CODE SPECIFICATION 

The select code specified in I/ O statements can be 
in the form of an integer number, a data register, 
or an expression. For example, any of the follow­
ing WR ITE statements will be addressed to the 
device set to select code 9 . 

I.o.lPT '3f-

I.o.IPT Af- (when A=9) 
1.0.1 F.: T :3 F.: [1 f- (when RO=3) 

INPUT-OUTPUT CODES 

The PC II Block enables the Model 20 to send 
(write) and receive (read) data and to send coded 
commands in the form of standard ASCII' codes. 
A table of ASCII equivalent codes in on Page 2-8 . 

Information exchange between the calcu lator and 
a peripheral device is handled on a 'handshake' 
basis, with information being transferred, 
character -by-character, in an 8-bit parallel, 
character-series fashion. For example, when send­
ing data, the calcu lator sends one 8-bit ASC 11-
coded character at a time; if another character is 
to be sent, the calculator will wait until the 
peripheral is ready to accept it. 

Also, the READ BYTE and WR ITE BYTE state­
ments enable the calculator to receive (or send) 
information in standard binary form. As each 
8-bit code is received (or sent), the calculator 
automatically converts the information to (or 
from) its decimal equivalent code. The READ 
BYTE and WR ITE BYTE statements are described 
later in this chapter. 

There is no provision for system 'interrupt' opera­
tion when using the PC II B lock, thus, a peripher­
al device cannot initiate or call for an input or 
output operation . The calculator must be in com­
plete control of each peripheral device while the 
device is involved in I/ O operations. As mentioned 
earlier, if the device is not ready, the calculator 
will wait . If required, the calculator can be taken 
out of the 'wait' status by pressing STOP. 

"American Standard Code for Information Interchange. 
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PERIPHERAL CONTROL OPERATIONS 2-3 

• • • • • • • WRITE STATEMENTS • • • • • • • 

The WRITE statement is used to output ASCII ­
coded information to an external device. The 
WR ITE BYTE statement is used to output single, 
8-bit bi nary-coded characters to an external 
device. The (select code) parameter specifies which 
device will receive the information. 

THE WRITE SYNTAX: 

I.dF:T (select code ) [ . format number] , 
(parameter I ) , (parameter 2), .' ... 

i.e., 
I,.J 1': T (select code . format number) , (list) 

Each (parameter) in the list can consist of an 
integer, a register name (the contents of the 
register is output), or an expression (the result of 
the expression is output). The data in each 
parameter is output in 'free-field' format, if it is 
in effect, or in the form specified by a FORMAT 
statement. 

If more than one FORMAT statement is used, the 
'format number' parameter may be used to refer­
ence the desired FORMAT statement (FORMAT 
statements are described later in this chapter). 

DELIMITERS 

A delimiter is a character that is used to separate 
one item from another item inside the list or to 
terminate the list. 

The space (b) and the CR / LF are delimiters that 
are automatically output during the execution of 
each WRITE statement. The space (b) is used to 
separate items within the list, and the CR / LF is 
used to terminate the list. 

FREE-FIELD FORMATTING 

The 'free-field' format is automatically set when ­
ever the calculator is turned ON , the MEMORY 
E RASE key is pressed, or an EN D instruction is 
executed. The free-field format causes information 
to be output in a series of 18-character fields. As 

each item is output, it appears right-justified in 
one field. A carriage-return line-feed (CR/ LF) is 
given either after four items have been output or 
when the list of the output statement is exhaust­
ed. 

The form in which numeric parameters will appear 
is determined by the current settings established 
by the FIXED or FLOAT instructions. A number 
that is too large to be output under the current 
fixed -point specification is output under the pre­
vious floating-point specification. 

The free-field format remains in effect until an­
other format is established with a FORMAT state­
ment (described later). 

EXAMPLES: 

These examples assume that the free-field format 
is set and that an appropriate output device such 
as a Model 9861A Typewriter, is interfaced to the 
calculator . 

1. Execute the following lines: 

F:<D 21-
20->1':[11-
5~55 -+ AI-

I.dl':T 2,1':[1,AI-

ASCII characters' output: 
poooooooBooo020.0QPoooooooBoOOOO 5.55,00 

la·character field 18-character field /lI 
CR/ LF terminates list 

2. Execute the following lines: 

F>m 51-
I .. JF.:T 15~ 5E ':;', 1 .···· 1 E 5 , - 2 0 1-

ASC II characters output: 
00005 .000000000E09booooooooooo.0000 I 

000000000-2 0 .00000 00 

-b indicates a blank space, 
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• • • • • • • WRITE STATEMENTS • • • • • • • 

THE WRITE BYTE SY NTAX: 

1.,,1 I B(select code) , (decimal number) 

The (decimal number) parameter can be expressed 
as a positive integer, a variable (by using a register 
name) or an expression. The number must be a 
positive integer in the range of from '0' to '255'. 
When this statement is executed, the number is 

converted to an 8·bit binary·coded equivalent 
form and sent to the specified peripheral device. 
A table of decimal / binary equivalent forms is on 
Page 2·8. 

EXA MPLE : 

Execute the line: 

I.dTB 15,651-

Result: 
The 8·bit code '0 I 00000 I' (ASCII character 'A') 
is output to the device set to select code 15. 

• • • • • • • READ STATEMENTS • • • • • • • 

The READ statement enables the calculator to 
receive ASCII ·coded numerical data from an exter· 
nal device. The READ BYTE statement permits 
the calculator to receive single, 8·bit binary·coded 
characters from an external device. The device 
which sends the data is specified by the se lect 
code in the READ or READ BYTE statement. 

THE READ SYNTAX : 

"E (select code) [ format number] (register 
name) (register name) ... 

i.e., 
PEli (select code . format number) <list) 

The form of each data item is determined by the 
referenced FORMAT statement or by the 'free· 
field format' which is described later. If more 
than one FORMAT statement is used, the 'format 
number ' parameter is used to reference the reo 
quired FORMAT statement (see Page 2·6). 

DATA ITEMS 

The number of parameters in the (list) determines 
how many data items are read. Each item is 
stored in its corresponding register. 

A data item must consist of only the digits 0 
through 9, plus and minus signs, a decimal point, 
and an 'E' character. All other characters will be 

treated as data item delimiters. The data item 
itself can assume the same form as any number 
which is entered from the keyboard. 

FRE E·FI ELD FO RMAT 

The free·field format used with READ statements 
is set by executing the syntax: F t'1T '" . I f that 
syntax is not encountered and a format number is 
not specified, the READ statement will reference 
the last encountered FORMAT statement. 

Here is a brief description of the data item 
delimiters used in free· field format; see Page 6·2 
for general examples of the READ statement. 

• Leading 'spaces' (Le., any non·numeric charac · 
ters) in a data item are ignored. 

• An initial comma causes the first element to be 
skipped. Two consecutive commas indicate that 
no data item is supp lied for the correspond ing 
element in the li st; in this case the current value 
of that list element remains unchanged and Flag 
13 is set. 

• A slash (I) causes the calculator to ignore all 
following characters until a CR / LF has been en· 
countered. 

I f a L F is encountered (and it does not corre · 
spond to a preceding slash) the READ statement 
is terminated, the va lues of any further list ele· 
ments in the READ statement remain unchanged, 
and Flag 13 is set. 
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PERIPHERAL CONTROL OPERATIONS 2-5 

• • • • • • • READ STATEMENTS • • • • • • • 
• The 'E' character, when part of any of the 
following forms, causes the preceding data item to 
be raised by the power of 10 indicated . 

1. (data item)E(one or two dig its) 
2. (data item)E(a + or - and one or two digits) 
3. (data item)E(a space and one or two digits) 

For example, any of the follow ing data items wi ll 
be read as the number '1234' (note that the 'E ' is 
missing from the last two data items) : 

1.234E3 
1.234Eb3 
1.234E+3 
1.234+3 
1.234+03 

THE READ BYTE SYNTAX: 

4 1 ,(select code) [ (register name)] 

The calculator reads one B-bit byte (e .g. , one 
B-line binary-coded character) from the specified 
device, converts the information to its decimal ­
equivalent number, and stores the number into 
the ind icated register. If the (register name) 
parameter is omitted, the number is stored into 
the Z-register. The range of decimal numbers is 
from '0' through '255'. 

A table of ASCII characters and equivalent deci­
mal codes in on Page 2-B. 

Also, the READ BYTE operation can be used as a 
funct ion w ith in another statement. For examp le, 
the following lines perform equiva lent operat ions. 

EXAMPLE : 

Assume t hat a paper-tape reader (set to se lect 
code 7) is loaded with a tape which contains the 
following ASC II -coded informat ion: 

bAB CDI .OO@)@ 

Execute either of the following lines severa l t imes: 
PDE: ?; F'tH Z f­

or 

F' tH PDE: 7 f-

Pri nt out : 
65 
66 
.' -t · ( 
6:3 
49 
46 
48 
48 
1 :;: 

• • • • • • FORMAT STATEMENTS • • • • • • 
FORMAT statements can be used to precisely 
control the form in which information is sent or 
received when using a READ or WR ITE state­
ment. In general, a given FORMAT statement can 
be used to input information in the same form as 
it was output, provided that it was output by 
using that FORMAT statement. 

THE FORMAT SYNTAX: 

F '11(fmt no .> ] (spec I ) (spec,) . . . 
i.e., 

F H n (spec list) 

Where : n is the format number (0 through 
9), and (spec) is either a 'conversion speci ­
ficat ion' or an 'edit specification'. 
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• • • • • • FORMAT STATEMENTS • • • • • • 
When each FORMAT statement is encountered , its 
location in memory is noted and the calculator 
continues with program execution. Then , when a 
READ or WRITE statement is executed , the I/O 
statement references anyone of ten FO R MA T 
statements by specifying the appropriate 'format 
number'. 

The 'format number' can be any positive integer 
from '0' through '9 ' ; if the number is omitted, 
format number '0' is assumed. 

If a format number is not specified in an I/O 
statement, the last encountered FO R MA T state­
ment will be referenced, or if a FORMAT state­
ment cannot be found, the 'free-field ' format is 
used.' For example, if the fo llow ing FO R MAT 
statements are executed with in a program, 

11 : 

FtH 2 , f-
1 .~, . 
~ . 

FtH ,-, f-.:. , 

then the following WR ITE statement wi ll refer­
ence 'format number 2' and the READ statement 
wi ll reference 'format number 8': 

1 .~, • 
"-' . 

1 4: 

F:ED 7.::: ,A,E:f-

There is a co rrespondence between the elements 
of a FO R MAT statement and the parameters in 
the list of the I/ O statement . In general, the 
correspondence is that the first specification in 
the FO R MA T statement control s the form 
(appea rance) of the first parameter that is input 
or output; then the second specification contro ls 
the form of the next parameter; etc. I f the end of 
the list of parameters is reached before all of the 
specificat ions have been used, the I/O operat ion is 
terminated. However, if the end of the FORMAT 
statement is reached before the li st of the I/O 
statement is exhausted , execution of the I/O 
statement is resumed by repeating each specifi ­
cation of the FOR MAT statement. 

• The free-f ield for mat is described on Page 2-3 and Page 2 -4 . 

FORMATTING OUTPUT - CONVERSION SPECS. 

Conversion specif ications are used to determine 
the form in which a parameter is output. A 
convers ion specification determines whether the 
number is output in fixed po int or floating point, 
the number of digits to the right of the decimal 
point , and the field w idth in which the number 
appears (it will be right-justified) . A general con­
version spec. syntax is shown below: 

F t'n (integerW ~ or ~ (integer) • (i nteger) 
1.e. , 

F tH r F n w d or - ·1 r w d 

Where: r is the number of consecutive 
times the specification is to be used (if r is 
1 it may be om itted), and 
w is the field w idth in wh ich the number 
is to appear, and 
d (0 - 9, inclusive) is the number of digits 
to appear to the right of the decimal 
point . 

(FXD and FLT are the mnemonics for the FIXED 
N and FLOAT N keys, respectively.) 

A convers ion specifica tion like FXD 8.2 ca ll s for 
outputting a fixed -point number with two digits 
to the right of the decimal point. The number 
appears (right-just ifi ed) in an eight -character field. 
If d is 0, the decimal po int is not ou tput. 

A number output under any conversion specifi · 
cation is always correctly rounded according to 
the number of decimal p laces specified . 

Some guidelines should be observed in selecting w 
and d. Signs, decimal points, and exponents are 
part of the number and must fit in the field width 
specified by w . For fixed -point outputs, w shou ld 
be greater than or equa l to d+3 ; for floating-point 
ou tpu ts, w should be greater than or equal to 

d+7. 

In general , if a fixed -point specification cannot be 
met, either because w is not large enough or 
because the nu mber is simply too large, an at ­
tempt is made to output it in fl oat ing point (using 
the same wand d). If the calcu lator cannot 
output the number in the field w idth available, 
the field is filled with dollar signs . 
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PERIPHERAL CONTROL OPERATIONS 2-7 

• • • • • • FORMAT STATEMENTS • • • • • • 
EXAMPLES: 

These examples assume that an appropriate output 
device (such as the Model 9861 A Typewriter) is 
connected to the calcu lat or. 

1. Execute t he fo llowing lines : 

20 -:. F.:01-

5. 55-:.-AJ-

ASCII Characters Output : 

bbbbb20 .00 00 bbbbbbS .S 500 
Now execute the line: 

FMT FXD 5.0;WF.:T 2.F.:0. lE61-

ASC II Characters Output : 

bbb20 00 SSSS S 00 
2. To output more data items between CR / LF 

characters, execute the line : 
Ftn ::::F:,<D 1~]. 2; 

bJPT 2,1 E5, 5 [H) ,201-

ASC II Characters Output: 

b I 00000.00bbbbSOO.00bbbbb 20.00 00 
3. To output data items in more than one format 

between CR / LF characters, execute the line: 

FMT FXD 10.0.2FLT 10.0; 
l.dF.:T 2, lE5. lE5. -IE-l01-

ASCI I Characters Output: 

bbbblOOOOObbbbl.EOOSbbb I.E 1000 

DELETING LEADING SPACES 

All leading spaces are deleted from an output data 
item by using the * character in place of a w 
(field width) parameter in a conversion spec. For 
example, executing the fo llowing program lines : 

:FMT FXD *.0,2FLT *.01-

: I",IF.:T 2. lE5. lE5, -E-l01-

would cause this ASCII string to be output (com­
pare this output with the previous example) : 

100000 1. EhO:; I.E 1000 

FORMATTING OUTPUT· EDIT SPECS. 

T he edit specifications described below are used 
to control the placement of the output data , to 
output headings, and to send control characters to 
an external device. Examples using these edit 
specs are shown on Page 4·5. 

MULTIPLE SPACE SYNTAX: 

F t'1 T (positive integer) 
i.e. , 

Ftn r 

When this spec. is encountered it causes 'r' 
number of spaces to be output. I I r is 1 it may be 
omitted. 

MULTIPLE CR / LF SYNTAX: 

F t'1 T <positive integer) 
I.e. , 

Ftn r 

When this specification is encountered it causes 'r' 
number of CR / LF 's to be output. If r is 1 is may 
be omitted. 

SUPPRESS CR/ LF SYNTAX: 

Fin ~ 

When this specification is encountered it sup­
presses the automatic CR / LF at the end of the 
WR ITE statement . 

MESSAGE OUTPUT SYNTAX: 

Ft-lT ascii string or message 

When a message output spec. is encountered , the 
ASCI I characters within the quote marks are 
output. See Table 2·1 for a list 01 ASC II charac · 
ters that can be output with the PC II Block. 
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Table 2·1. ASCII Output Characters Avai lable with t he PC II Block 1 
ASCI I EQUIVALENT FORMS* Model ASC II EQU IVALENT FORMS * Model 

Character Binary Octal Decimal 20 Key 

@ 1000000 100 64 GOTO 

Character Binary Octal Decimal 20 Key 

NULL 0000000 000 0 SPACE I 
A 1000001 101 65 A SOM 0000001 001 1 STOP 
B 1000010 102 66 B 
C 1000011 103 67 C 
0 1000100 104 68 D 

EOM 0000011 003 3 • 
EOT 0000100 004 4 S 
WRU 0000101 005 5 LOAD I 

E 1000101 105 69 E RU 0000110 006 6 & 
F 1000110 106 70 F 
G 1000111 107 71 G 

H 1001000 110 72 H 

BELL 0000111 007 7 
TAB 0001001 011 9 + 

LF 0001010 012 10 . I 
I 1001001 111 73 I FF 0001100 014 12 
J 1001010 112 74 J 
K 1001011 113 75 K 
L 1001100 114 76 L 

CR 0001101 015 13 
DCo 0010000 020 16 NORMAL 
DC, 0010001 021 17 TRACE 

I 
M 1001101 115 77 M DC, 0010010 022 18 FIXED N 
N 1001110 116 78 N 
0 1001111 117 79 0 

DC, 0010011 023 19 FLOAT N 
DC, 0010100 024 20 4 I 

P 1010000 120 80 P ERR 0010101 025 21 5 
0 1010001 121 81 Q SYNC 0010110 026 22 6 
R 1010010 122 82 R LEM 0010111 027 23 7 
S 1010011 123 83 S b 0100000 040 32 SPACE 
T 1010100 124 84 T ! 0100001 041 33 STOP 
U 1010101 125 85 U 
V 1010110 126 86 V 
W 101011 1 127 87 W 

# 0100011 043 35 '" $ 0100100 044 36 $ 
% 0100101 045 37 % I 

X 1011000 130 88 X 
Y 1011001 131 89 Y 
Z 1011010 132 90 Z 
0 0110000 060 48 0 

& 0100110 046 38 & 
0100111 047 39 

( 0101000 050 40 ( 
I 0101001 051 41 I 

I 
1 0110001 061 49 1 0101010 052 42 
2 0110010 062 50 2 
3 0110011 063 51 3 
4 0110100 064 52 4 

+ 0101011 053 43 + 
0101100 054 44 
0101101 055 45 I 

5 0110101 065 53 5 
6 0110110 066 54 6 
7 0110111 067 55 7 

0101110 056 46 
I 0101111 057 47 I 
\ 1011100 134 92 .r I 

8 0111000 070 56 8 t 1011110 136 94 ENT EXP 
9 0111001 071 57 9 
: 0111010 072 58 R (I 
< 0111100 074 EO .;;; 

~ 1011111 137 95 
ACK 1111100 174 124 .r 
ESC 1111110 176 126 ENT EXP I 

= 0111101 075 61 = DEL 1111111 177 127 -
> 0111110 076 62 > 
? 011 11 1 I 077 63 , .. 0100010 042 34 t 

0111101 073 59 t I 
[ 1011011 133 91 4 , 
J 1011101 135 93 t 

t These are the blank keys (left-hand keyblock) and are shown In the same order as on the keyboard . 

• DeCimal numbers are used With th e READ BYTE and WRITE BYTE statements. 

Thr Sh.ftf'd keys {Hf' colored light hrown. 

I 
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Since the Model 20 can output more ASCI I 
characters than there are keys on the keyboard, 
the PC I I Block provides the ca lculator with a 
'shifted' keyboard. The term 'shifted' does not 
refer to the shift ing of a typewriter or te letype 
keyboard , and shou ld be considered local to the 
ca lculator. 

At the start of any litera l, the calcu lator's key· 
board is in the unshifted mode; it is p laced in the 
shifted mode by pressing the D ISP LAY key. This 
also places the symbo l .'~ in the display; however, 
this does not cause the character to be output, as 
it is merely an Instruction to the calculator to 
shift the keyboard. T he calcualtor's keyboard can 
be returned to the unshifted mode while in the 
middle of a literal by plac ing another .~ in the 
literal (the unshifted mode is automatically set at 
the end of a literal ). See Page 4·5 for examp les of 
literals in FORMAT statements. 

KEYBOARD EXECUTION OF OUTPUT STATE· 
MENTS 

To execute an output statement from the key · 
board the desired FORMAT statement must be in 
the same line as the output statement. Also, any 
subsequent output statement executed from the 
keyboard must also be preceded, in the same line, 
by the desired FORMAT statement. Failure to 
follow this rule causes the subsequent statement 
to be output in 'free·fie ld ' format and NOTE 22 
resu lts. See Example 4 on Page 4·3. 

FORMATTING INPUT · CONVERSION SPECS. 

Conversion specifications are used to determine 
which characters are input from a data input 
string, and what form the data will appear. When 
a FORMAT statement is referenced by a READ 
statement, the read operation is not terminated 
until both CR and L F characters are read (unless 
the edit spec 'z' is used). A general conversion 
spec. syntax is shown below: 

F IH (integer ) ~ 

i.e., 
FIH r . w . d 

(integer) (integer) 

Where: r is the number of consecutive 
times the specification is to be used (if r is 
1 it may be omitted, and 

w is the width of the data field to be read, 
and 

d (0 - 9, inclusive) is the number of digits 
to appear to the right of the decima l 
point . 

A conversion spec like F XD 10.2 calls for reading 
ten numeric characters (all non ·numerics which 
precede a numeric are read but not entered) and 
placing the decimal point two places from the 
right. However, if there is a decimal point in the 
data item, the conversion specification is 'over · 
ridden' and the number is entered as read. Also, if 
an 'E' character is read , a number of the form 
'1 Edd' is entered in place of the data item. 

EXAMPLES: 

1. ASC I I characters to be read: 

bb I ~J 4 00 Sh7X') 1000 
Execute the line: 

FMT F!D 6.3;PED 7,A~ 

Result: 

1 .234 ~ reg. A 

Now execute the line aga in. 
Resu lt: 

567.89 1 - reg. A 

2. To read more than one data item per state· 
ment, execute the following line (read the 
preceding characters) : 

Result: 

1.234 ~ reg . A 
5678 .910 ~ reg. B 
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3. To show how reading a decimal point will 

override the format specified, read the follow­
ing ASC II characters: 

bbbI 2.3 4 56 @)@ 

Execute the line : 

FMT FXD 10.0;PED 7,A~ 
Resu lt: 

12.3456 ~ reg. A 

If the decimal point was not present, the 
result would be: 

123456. -> reg. A 

4. An 'E' character will also override the format 
specified . Read the fo llowing characters : 

bbbA Il CDE0 6 bbb 00 
Execute the line : 

FMT FXD 10.0;PED 7,A~ 
Result : 

1 000000 ~ reg. A 

5. If non-numeric characters are read after data is 
read but before the specified field is read , the 
data entry is terminated, even though the 
peripheral does not stop reading until a 
CR / LF is read. Characters to be read : 

bbb 12J 4b 5678 00 
Execute the line : 

FMT FXD 15.2;PED 7,A~ 

Result: 

12.34 ~ reg. A 

FORMATTING INPUT - EDIT SPECS . 

The edit specifications to be described are used to 
control the peripheral device when executing 
READ statements. 

FREE-F IELD FORMAT SYNT AX: 

Ftn + 

That syntax should precede each READ statement 
if a FO R MAT statement is not to be referenced . 

SK IP CHARACTER SYNTAXES : 

F t'1 T (posit ive integer) ?: 
i.e., 

Ft'1T r:< 

This spec causes the peripheral device to skip 'r' 
number of characters before reading a data item. 

F tn " ascii string " 

This spec causes the peripheral to skip a number 
of characters equivalent to those in the "ascii 
string". 

SK IP CR / L F SYNTAX: 

Ftn Z 

The peripheral skips one set of CR / L F characters 
(i.e., not stop reading characters) for each 'Z' spec 
which is encountered. For example, if the state­
ment to be executed in part 1 of the preceding 
example appeared as this: 

FMT FXD 15.3,Z;PED 7,A~ 

the device would not respond to the first CR / L F 
but would stop reading after the second CR / LF, 
and the data entry would be: 

1234567.890 -> reg. A 

SKIP DATA IT EM SYNTAX : 

F tn (positive integer) 
i.e .. 

Ftn r / 

The peripheral skips all characters which precede 
'r' number of CR / LF's. For example, to read only 
the last data item in the ASC II stri ng shown 
below : 

1234oo S6789.0003. 14E2 00 

the following line could be used : 

FMT +,2/;PED 7,A~ 
Resu lt: 

314. - reg. A 
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• • • • • THE TRANSFER STATEMENT • • • • • 

The TRANSF E R statement is used to transfer 
data, or other ASCII information , from one device 
to another. 

THE TRANSFER SYNTAX : 

., <se lect code, } , <select code, } 
i.e., 

' tra nsfer from device, to device, ' 

After encountering a TRANSFER statement, the 
ca lcu lator simu ltaneously receives and transmits 
the st ri ng of characters sent by the transmitt ing 
device. TRANSF ER statements may be term inated 
by pressing STOP or by rece iving an ASC II ' EOM' 
(end of message) character (see t he tab le o n Page 
2·B). The EOM cha racter is t he o nly de limiter 
whi ch the ca lcu lator responds to du rin g a transfer 
operation . 

• • • • • • ASCII BUS CONTROL • • • • • • 

THE BUS COMMAND SYNTAX : 

.- t·1 n <address} • "' <inst ruct io ns} 
[ <add ress}"', <instructions}"', . .. J 

. 
This statement is used to co ntro l devices wh ich 
are connected to the calculator through the -hp­
Model 11144A ASC II Bus Interface. Since the 
BUS COMMAND statement automatica ll y specifies 
select code 13, it cannot be used to control other 
9BOO-Series peripherals. 
Each set of 'address-instruct ion' parameters is exe-

cuted in turn, and any number of parameter sets 
may be included in the statement . The <address} 
parameter contains characters which instruct the 
ASC II Bus as to which device is the 'ta lker' (the 
sending device) and which device is the ' listener' 
(the receiving device). The <instruct io n} parameter 
contains the characters needed to contro l the 
receiving device . 

EXAMPLE : 

The BUS COMMAN D statement can be used to 
program the Mode l 3330B Frequency Synthesizer 
and the Mode l 3570A Gai n-Phase Meter. These 
instruments are part of the -hp· 3042A Network 
Analyzer System; a b lock diagram of that system 
is shown below. 

hp- 11144 A ASC II Bus Interface 
(select code 13) 

PCII Block 

I 
<i> ~m; 

I I 

~ 
,;, 

I .. 
<i> I <i> 

~L __________ n ____________ ~~~SCI I BUSCra~b_I~ __________________ --n 

Model 20 Calculator ~ 

<!J r. 1 r r ' " II '" 
<i> ,;, 

·hp· 3470A Gain-Phase Meter 

Figure 2 -1. The 3042A Network Analyzer System 
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In the 3042A System, the BUS COMMAND 
syntax is used in the following genera l form: 

ct'1D ",~, <talker address) <listener address) " , " 
<instruction) " 

T hese are some of the address characters used 
with the 3042A System: 

,~, resets all previous addresses on the ASC II 
Bus. 

U is the calculator 'talker' address. 

5 is the ca lculator 'listener' address. 

$ is the Model 3330A 'listener' address. 

I is the Model 3570A 'listener' address. 

A is the Model 3570A 'ta lker' address. 

The ASC I I characters used in the <instruction) 
parameter are described in the manual supplied 
with the 3042A System. 

1. To program the synthesizer for a frequency of 
1 0.8M Hz and an output amplitude of 
- 13dbm, the fo l lowing line could be exe­
cuted: 

cr'lD "'~'U$'," L 11:1. :::'~'~j 13:>: "f-
J ~ ' V I 

talker li stener programmHlg IIls trUCll o n 

2. To take a reading on the gain -phase meter and 
store the reading in the A and B registers, the 
following line could be executed: 

cr'1D "'~'U I", "0, "," "5A; FrH +; 
1\ '-J 1 \ 

talker listener t da ta lis tener data talker 

instruction F.: E 11 1.3 ~ A , B /-

More instructions on using the BUS COMMAND 
statement are given in the manual supp lied with 
the -hp- 11 144A Option 20 ASC II Bus Interface. 

• • • • • • SPECIAL PROGRAMS • • • • • • 

THE CALL SP PG M SYNTAX : 

<program name) [ <parameter) _ . . J 

This statement permits the user to assign 
parameters, and to run , Special Programs which 
are available on magnetic cards from -hp-. Specia l 
Programs are avai lable to supplement PC I I Block 
operations, provide some functions which are 
available on other ROM Blocks, or perform 
unique app lications. 

When a Special Program is loaded into the calcula ­
tor, it is stored into the Internal Read -Write 
Memory (see the memory map in the Appendix of 
the Model 20 Operating Manual) . Also , many 
Special Programs can be stored in the calcu lator at 
one time. Exact instructions on using the CALL 
SP PGM statement depend upon the particular 
program; therefore, instructions on using the state­
ment are supplied with each Special Program. 

The nearest -hp- Sales and Service Office can 
supply you with a list of Model 20 Special 
Programs. 
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• • • • • PERIPHERAL STATUS CHECK • • • • • 

THE READ STATUS SYNTAX: 

D. (select code) [ .. (register name) J 

as a function with in another statement. For 
example, although the following two lines perform 
equivalent operations, the last line is shorter since 
the READ STATUS operation is used as a func­
tion within the I F statement. 

PDS 5-:.-Z;IF Z::::15; 
The current status of any peripheral device which 
is set to the indicated select code is checked. A 
positive integer code is returned to indicate the 
status of the device. If the '.... register name' 
instruction is omitted, the status code is stored in 
the Z·register. 

D:::P " OPEt'l DODF:" f-

The 9800-Series peripherals which can be checked 
with the READ STATUS statement, and the 
status codes possible with each periphera l, are 
listed below. Also, the READ STATUS operation can be used 

Table 2-2 . Peripheral Status Codes 

Peripheral Status 
Meaning 

Device Code 

9861 A Typewriter [1 Switched OF F or not connected. 
1 Switched ON. 

9862A Plotter ~,1 Not connected to calculator. 
(select code 14) 1 Switched OF F. 

:;: Ready, pen UP. 
9 Ready, pen DOWN. 

9863A Tape Reader [1 Switched 0 F F or not connected. 
1 Switched ON. 

9864A Digitizer [1 Switched OFF or not connected. 
1 Switched ON. 

9865A Cassette Memory [1 Not connected to calculator. 
1 Switched ON; tape ready. 
:~: Switched ON; protected tape cassette. 
~ Switched ON; tape on clear-leader. '-' 
7 Switched ON; tape on clear leader & protected tape cassette. 

15 Switched ON ; door open or ajar. 
14 Switched 0 F F. 
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Chapter 3 

PLOTTER CONTROL 

• • • • • • • INTRODUCTION • • • • • • • 
When the PC II Block is instal led. the Model 
9B62A Plotter can be used to plot graphs or other 
images being processed by the calcu lator. The 
physical size of the finished plot is unrelated to 

the calculator operations used to create it, since 
front panel contro ls on the plotter are used to 
determine the size of the plot. 

• • • • • • FRONT PANEL CONTROLS • • • • • • 
LINE AND CHART HOLD 

T he LI NE pushbutton is the power switch for the 
p lotter; press it to app ly power and press it aga in 
to remove power; the white LI NE lamp lights 
whenever the plotter is ON. 

Pressing CHART HO LD activates the electro-static 
paper hold-down mechanism . Pressing CHART 
HOLD again deactivates it. T he plotter cannot 
plot when CHART HO LD is deactivated . 

LOADING PAPER 

To load paper, release CHA RT HO LD and manu­
all y move the pen arm all the way to one side of 
the p lotter . Lay a sheet of paper on the plotting 
surface and smooth out any irregu larities in the 
paper (a lso ensu re that the paper is squarely 
against the ridge at the bottom of the plotting 
surface); then activate CHART HO LD. 

GRAPH LIMITS 

The Graph Limit contro ls are used to determine 
the physical size of the plot . 

LOWER LEFT and the two knobs to its left are 
used to determine the physica l locat ion of the 
lower left-hand corner of the plotting area. 

UPPER RIG HT and t he two knobs to its r ight are 
used to determ ine the physical location of the 
upper right-hand corner of the p lotting area. T o­
gether, t he upper right -hand corner and the lower 
left-hand corn er determi ne t he size of t he p lotting 
area. 

T o specify the lower left-hand corner of the 
plotting area, press LOWER LEFT; the pen will 
move (without touching the paper) to the lower 
left-hand corner of the plotting area. T his point 
can be set anywhere with in the lower left-hand 
quarter of the plotting surface (p laten) byadjust­
ing t he two knobs associated with LOW ER L EFT . 
( If desired, PEN DOWN and PEN UP can be used 
to mark or determ ine the exact point on t he 
paper which is t he lower left-hand corner of the 
plott ing area.) Once t he lower left-hand corner has 
been set, t he upper r ight-hand corner is set in t he 
same general way by pressi ng UPPE R RI G HT and 
adjusting the two knobs associated with it. Once 
the plotting area has been determined, it can be 
re located by adjusting the LOWER L EFT contro ls 
only - the upper right-hand corner w ill 'track' the 
change. 

Figures 3- 1 and 3-2 show the effect of adjusting 
the graph limit controls. In each case, the program 
was the same but the size of the p lotti ng area was 
changed by adjust ing the graph limit contro ls. 
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Figure 3-1. A Spiral Plotted with the Graph 
limit Controls Set for Four Inches by Four Inches. 

:~" ~ \ . :.:: t ... . ~ : .• : tt.. :;:~ :.': V ~~" :::: :::.: :::.: 
: : j: '::'\ ;;:' .:" . : : .. ~ . . , .. 1'·· :..,.;....- :.: : .: ;::. ':': ~ :.:.:.:. 
. . .. "' : .... .. . .. , ::;: -:-:-:-;- -:-:::- ~:= 
::LO~ e~ ~ti : ::'-<> . ,~ ::.: ".. .,.. ' . , . : :: t::: : ~ :: ~ : ~ ::--:: :-::-::;, 
:::.fV .:: :. ~ .::: :::: _t ........ _.1---.'_-_.::. ::::: :.:_:+ ~~~::t:::t.: 
7 : :::: : . .: ~ :. 1,· t- •• t - ••.. :;:: '." 't +' +" ~~ ~ 

Figure 3-2. The Same Spiral, Plotted with the Graph 
Limit Controls Set for Four Inches by Eight Inches. 
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• • • • • • • PLOT STATEMENTS • • • • • • • 

THE PLOT SYNTAX: 

F' L T (X coordinate) ~ <Y coordinate> 

The working range of each coordinate is from '0' 
to '1 '*, and each coordinate can be in the form of 
an integer, a variable (by using a register name), 
or an expression, If the pen is raised, it will move 
to the coordinates specified, and then drop. If the 
pen is already down, it will draw a straight line 
from its present position to the point specified by 
the coordinates . Curved lines are plotted by mov­
ing the pen in small increments; the series of 
short, straight line segments produced is often 
indistinguishable from the actual curve. 

The PEN UP Syntax: 

.. . i PLT i .. . 

When the coordinate parameters are omitted, exe­
cuting the PLOT statement causes the pen to lift, 
but not move from, its current position. This 
syntax can be used when plotting descrete points, 
plotting dashed lines, and when drawing one graph 
over another - so that the plotter does not draw 
a line between the end of one graph and the start 
of another. A program using 'dashed-line' and 
'point' plotting is shown below. 

EXAMPLE: 

The program for plotting with dashed lines is 
shown below; the length of each dash (see Figure 
3-3) is readily changed by altering the qualifier in 
the IF statement (line 3). 

(1 : 
(1":'<"A; F'L T f­
i : 
PLT X~XX;X+.01~X 
f-

A+.OHAf-

IF A=.02;PLT ;(1~ 

A;GTO if-
4 : 
IF >({1;GTO if-
" . "_1. 

PLT f-
Eo : 
Etm f-

The plot of Y=3X2 was made by changing line 1 
and deleting lines 2 and 3. The modified program 
is shown below. 

(1 : 
~3~:'<~A; F'L T f-
1 : 
F'L T :":, ::: (:,,,;:,.:) ; F'L T 
i >':+. ~32">':f-

F'LT f-
4: 
EtiD f-

Figure 3-3. Plotting with Dashed Lines 
and Points. 

• See 'SCA LING THE PLOT'. 
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As previously mentioned. when using the PC I I 
Block. the range of the plotting area (in either X 
or Y axes) is from '0' to ' 1'. This means that. for 
most app lications the user must determ ine the 
prob lem-variable range of his plot and then scale 
each set · of coordinates before t hey are p lotted . 
This can be done by using the follow ing equatio ns 
in each PLOT statement : 

Y plot ::; 

X coordinate - X m in 

Xmax - X m in 

Y coordinate - Y m in 

Y max - Y min 

Where: X coord inate and Y coordin ate::; coord inate 
of po int to be sca led and p lotted 

X mln• Xm . J = prob lem-va riab le range limits 
Ym in'Ym ax \ 

Xplol' Y plo t = scaled coordinates 

EXAMPLE A : 

If the p lotting range is from 0 to 15 on the X 
axis and 0 to 10 on the Y axis. then t he 
problem-variab le range is as fo llows (see Figure 
3-4) : 

Xm in ::; 0 
Xm • x = 15 
Y min = 0 
Y m • x = 10 

A general PLOT statement which util izes the 
sca ling equations and the above range l imits is 
this : 

F'LT (:,-(-O).····15-~~1, ('''''-O)/1~~1-0f­

or 

PL T >':./15, ·.,...···10f-

To position the pen at the upper-r ight corner of 
the p lotting area. execute t he line: 

PLT 15·/15,10./10f-

To p lot a line to t he center o f the p lotting area. 
execute the l ine: 

PLT 7.5/15,5/10~ 

(P lotting surface is 10 X 15 inches) 

T 1Q e 
I 

Y max 
I 

Ym 1n 

.-L 0 
~ 

/V' 
Lower left 

Plotting 
mined by 
settings) 

/ Upper right 

- -' 15 10 
Area (deter- : • 
Graph Limit I 

I 
I 
I 
I 

_____ J 15 

Figure 3-4. The Plotting Surface and the Plotting Area 
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• • • • • • • SCALING THE PLOT • • • • • • • 
Now plot lines to other points with in the plotting 
area. Notice that when a coordinate greater than 
'1' is given, the pen raises and moves to the 
respective side. Once the pen is raised, it wi ll not 
plot until a set of valid coordinates are given. 

EXAMPLE B : 

This example shows how to plot a graph of the 
relationship : 

y ~ (sin x) / x 

This program requ ires the use of the Math Block. 

The prob lem-variab le range limits (see Figure 3-5) 
are these : 

j I + • ... 
j •• I 
I It. .... 
, • I I 
I I I I 
t 1'1 

X m1n ~ -411' radians 
Xm ax ~ 411' radians 
Y m in = -.5 
Y max ~ 1.5 

.• + I I·' . 
t . I . ~. 
• ! I , -t. 

, • t • 

1'1' 
I •• 

; ... • t + 

.. , . 
• I' • 

+ ••• 

I . , I 

.. / · , .. 
• + • 

· ./: . 
1'1 I 
•• 1 , 

· f. .-· .. . 

· . II 

• • • J, 

' ' '. I 
• • I , 

N" · : : : 
• ' I' 

· ~ .. 
: ; ; t · . • 

-. \. 

: ; ; ; 
· I ' • 

.~! I .. . 
: : t t 
• , I • 
• • , 1 
• , I , 

• ~ ~ I 

I., , 
-t'I; 
" ... 
• • j • · ., . 

: I! I I 
... I l !l 
• -t . • T 

'+ • t I t + 
I •• r ' : ! : .. 
. '1 

• . , I .. ... 
; ; j 

! .. d ! I t 
; t; ! 

.. , . , 
· I '1 i' t- t-
.. 

+ •• + • 
• I • ~ ••. , · .... .. .. + • • I 

... f. : ; : 

. ~ . :: : \ :: :; 
:::: .: : .:v. 
• • I I , ... 
• ' I • .-+. I ....... .. 

• , j • 

• . t . t : ;: ,::: i : : : 

.. . \ --... -.... -~ .... · .. ·A'· .... _+ 
- . _. •• I I • " .... +-
- • •• ...... • _ . • • - +-.. _. V'" .. .. :-.... .. / ...•.. , .... !.~ .. 

-+--+---+ .... . - . t "- •• - __ 

• • ••• ., • • • • -- >-

· .. I' • t 
• . • I 
• •• t--- _ 

.., .. . 
~ .. . : ; : : 

Figure 3-5. Plotting from - 411' to +411', 
while Scaling from - 411' to +411'. 

The program used to generate the plot in Figure 
3-5 is shown below. 

~] : 
-4~·";«; TE:L 21-
1 : 
::; I H :,<.i:'< .. · .... ; PL T (:'< 
--4~).i (4fi'--4fi') , ( 
\'--.5)/(1.5--.5) 
; ..I r'1 F' (:'<+fi··i 16 .. ><) > 
4fil-
2 : 
PLT I-
'" . .: .. 
EtlD I-

The PLOT statement in line 1 could be expressed 
as follows : 

F'L T ( >:: - Xm in ) ,"" ( X m ax - Xm in ) ~ 

. .. y " y y . 
I, '1'- m in .! ,"" I, m ax - min .! 

Notice that the 'sin XIX -+ Y' operation could be 
perfo rm ed in t he PLOT statement instead of in a 
separate statement . 
The plot in Figure 3-6 was obtained by merely 
changing the val ues for X m1n and X m .. to -B1I' 
radians and 811' radians. respectively . 

t • t 
, I . .. ... .... 
• + · .. , -+ • I ,.. r ... : #~ : : 

r ' . t ;: · ; ~; : - ~ ... 
i 1 . -. ~ ... 

H"1 

:rt-H :r 
J 

~ 
+- , 

,,[-:--
~+-

-+ .. ' • 
• + 

'" . - . -
=.::::::-
~ : ;...;... 
~--

rtTI 
· • + , .. •• : ! t : .--, · . ... ' . .... -:-: : :-· + , 

t; t; .. 
I - . • "" l- • • +- + ... + '-

+-tt ~ + ... .. t j 1'1' t ... .!- -0- -.- .. +-0-

~~: 
't • t .. I, n:-:-~+ · . : 1 + i ~ .. I I , . , , ;--+- + • t .. T 

itt +t! . I I j :!r l-. ++ :ti- , ~ ! ... t--' '''' · .. +-. , ., . . +, + • 
. , . , .. ~ 0- l~~ 

+ .:-':-
... - ...... :::1 . .. j _l-
~-

~ • + ~ .,. 
~ -0-" • ~ · . ,.:- . .. · ..... +-.-

,.+-t - • + • • +. -+ -o-~ .... 

~f +--~- r:-: :.. r: ~i 0- " 0- ~ .. 

I~ n- --+ ..... : .. :-: ~ .. - ... - -I- -.- + - ..... -~. 

-----I- 10 -- ~ . -...... f- - .. r::Y ......... -
"V ~ 

I'd .. - + • + -0- • .. - ~ . • • --+ +--
-... :: :.: · , ... - + +- ~-. -f--. .. · . . . • •• I -+ • - .. 
+-. +. • • + t ... -0- .... • ---+-- .. t-+ .... · ... 

• ~ • -+ .. ..... I .. I" ~-, 

Figure 3-6. Plotting from - 411' to +411' , 
while Scaling from - 811' to +811' . 
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Chapter 4 

TYPEWRITER CONTROL 

• • • • • • • INTRODUCTION • • • • • • • 

T he Model 9861 A Typewriter is controlled by 
using WRITE and WR ITE BYTE statements. 
WR IT E statements can be used with or without 
FORMAT statements; the reader should be famil · 
iar with the use of FO R MAT statements and 
free·field formatting, as described in Chapter 2. 

If you suspect the performance of the typewriter 
or the typewriter contro l operations available with 
the PC II Block, see Supplement G of the Model 
20 Electrical Inspection Booklet. 

SELECT CODE 

The typewriter is set to select code 15 at the 
factory ; however, the typewriter can be set to 
respond to one of nine other select codes. See the 
Typewriter Peripheral Manual for instructions on 
how to set the se lect code. 

TYPEWRITER STATUS CHECK 

The READ STATUS statement can be used to 
check whether the typewriter is switched ON or 
OFF; see Page 2·13 for further information. 

• • • • • • • • TYPING DATA • • • • • • • • 

THE TYPE DATA SYNTAX: 

1.0.1 P <select code) , (data item I ) , 

i.e., <data item,) , ... 

1.0.1 P T <se lect code) , <list) 

Each <data item) parameter can consist of an 
integer, a register name, or an expression . A 
carriage-return line-feed (CR / LF) operation is 
given after all data items in the list are typed, 
unless a FORMAT statement indicates otherwise. 
Also, the typing format is in black unless a 
FORMAT statement is used to set the red ribbon 
(see 'Using FORMAT Statements' on the next 
page). 

USING THE FREE-FIELD FORMAT 

When the free-field format is used, the typing 
format consists of four co lumns of 18 spaces 

each. The four co lumns are adjacent to each 
other, and the left edge of the left ·most column is 
set wherever the carriage is positioned when the 
TYPE DATA statement is executed; thi s location 
is usually over the left margin, because of a 
previous CR/ LF. 

When the T YPE DATA statement is encountered, 
the first data item is typed (right-justified) in the 
left column; the next data item is typed in the 
next co lumn ; etc. After each group of four items 
are typed, a CR / L F is automatica ll y given. 

The typed appearance of each data item is con ­
tro lled by the current settings established by the 
FIXED N and FLOAT N keys (N refers to the 
number of digits to be typed after the decimal 
point). In a fixed -point setting, no decimal point 
is typed if N is zero . Also , if a number is too 
large to be typed under the current fixed -point 
setting, the number is typed under the previous 
floating-point setting. 
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• • • • • • • • TYPING DATA • • • • • • • • 

EX AMPLE: EXAMPLE : 

Press E RASE , then load and run the following 
program . 

Result : 

~':.1: 

F>:D 2f-
1 : 
10~A ;200~8;6000~ 

Cf-
.-, . 
.:::. . 
~ .. 
;, .. 
EHD f-

200 . 00 6000.0 .,--__ --"0.00 ---------!/II .,. 18 w = 18 w:< 18 

Now execute the line : 

WRT 15,A,5B,A+C,ABC,A/1E-9f-

Result : 

Notice that a CR/ LF is given after four data items 
are typed; then another CR/ LF is given after the 
data -item list is exausted . Also, note that the 
typing format switches to 'floating point' when 
the data item is too large for the 'f ixed -point' 
fie ld . 

USING FORMAT STATE MENTS 

Typing with FORMAT statements allows more 
complete and flexible control of the typewriter 
than is otherwise possible. Typing is under the 
control of a FORMAT statement when a TYPE 
DATA statement is encountered and there has 
been a previously encountered FORMAT state­
ment. 
Under these conditions, a one-to-one correspon­
dence is formed between the list of data items in 
the TYPE DATA statement and the list of specifi ­
cations in the FORMAT statement. As the items 
are typed, each specification determines the 
fo rmat of the corresponding item . 

1. Execute the lines : 

Result: 

10 . (1) 
20') , 1)() 

6000 . 00 

!/II :c 10 

Since there was only one conversion specifi ­
cation, a CR/ LF was given after each 
parameter was typed; thus, the use of one 
specification resu lts in a one-column typeout. 

2. Now execute the line : 

Resu lt: 

Since the field width specified was too small 
to allow parameter C to be typed, '$' 
characters were typed. 

3. Now execut e the li ne: 

FMT FLT 10.2,2FXD 10.2; 
WRT 15,A,B,C,ABf-

Result : 

1. ~:: 01 200 . 00 6000 . 00 
2 . 00~03 -.- __ -
w - 10 w - 10 !/II - 10 

After each specification is used in the FORMAT 
statement, a CR/ LF is given and the next data 
item is typed by using the first specification again . 
Thus, the sequence of instructions in a FO RMAT 
statement determines the exact typing format 
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• • • • • • • • TYPING DATA • • • • • • • • 

4. Now execute these lines from the keyboard: 

Fin FL T 2.01-
WRT iS,R,B,C,RBI-

Resu lt : 

10 . 00 200 . 00 6000 . 1)0 2000 . 00 

Display: 

HOTE 22 

Since the FORMAT statement is not included 
in the same line as the TYPE DATA state· 
ment, the data items are typed in the free· 
field format and NOTE 22 appears to remind 
the operator of the error. 

Actua lly, even if both statements were exe· 
cuted in one line, the F L T 2.0 specification 
would have been out of range (see step 2), 
thus causing $ characters to be typed for each 
data item. 

• • • • • • • TYPING MESSAGES • • • • • • • 

Typewriter functions such as upper and lower 
case, red or black ribbon, tab activities, etc., can 
be controlled by using one or more keys as an 
editing specification in a FORMAT statement . As 
each key is encountered when executing the 
TYPE DATA statement, the spec ified typewriter 

MEMORY ,-OECIMAI.---, 

c::::J c::::J c::::J 
, EDIT , 
c::::J r---] c::::J c::::J c::::J c::::J c::::J 

Q) ® @ 

CD = CD CD I I CD CD 

, , 
= = CD CD C') 

• , , 
CD = CD CD CD CD 

.,. , , 
" " r=; = CD CD C"D CD 

as • , , 
1~ "" CD , . CD 

m 

operation is performed. Figure 4· ' shows the 
typewriter functions that can be controlled by 
using the corresponding key as an edit specifi · 
cat ion. The typewriter control keys available when 
the calcu lator keyboard is 'shifted' are co lored 
light-brown. 

DISPLAY .-INPUT I QUTPUT-------, r----PROGRAM----, 

LJ [~":l L--- L..., 

00088 00 > \ 

,S0000 
• 

088 '\ ~ 

, 
" 

80000 0~ (?~O 
~0'00 0 GJ • J~ 

DC .., 
C 

--.., 
0 

J J .TU. 

Figu re 4·1. Typewriter Control Keys 
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• • • • • • • TYPING MESSAGES • • • • • • • 
EXAMPLES: 4, To find the third tab, execute the line : 

The following are typical methods of controlling 
discrete typewriter operations (refer to the key­
board in Figure 4-1), 

An alternate method of controlling the typewriter, 
by using the WRITE BYTE statement, is described 
on Page 4-6 , 

1. To clear all tabs, execute the line : 

Result : 

(shi ft ) (shift ) 

edit spec, causes a carriage return 

edit spec2 causes 150 spaces 

edit spec) causes a 'clear all tabs ' 
operation (i.e" all tabs from the 
current carriage position to the left 
ma rgin a re cleared), 

2, To set a tab , execute the line : 

Fin 15>':, ",': 1", Z; IdF.:T 151-
' (set tab) 

Result : ed it spec, ca uses 1 5 spaces 

edit spec, causes a tab to be set 

edit spec) suppresses the automatic 
CR / LF 

3, To clear the second tab , execute the line : 

Fin 2",':)", ",':,", Z; I!JF.:T 151-
!tab) ' (clear tab) 

Result : ed it spec, causes two 'tab ' 
operations 

edit spec2 causes one tab to be 
cleared 

edit spec) suppressed the auto-
matic CR / LF 

Fin ::::",':)", Z; I.WT 151-
(tab) 

Result: edit spec, causes three tab opera­
tions 

edit spec2 suppresses the automat ic 
CR / LF 

5, To do five line feeds without a carriage return , 
execute the line: 

Fin 5" ,': 1:-, .. , Z ; I!J P T 151-

Result : 

'(square root key ) 

edit spec, causes 5 carriage return 
operations 

edit spec2 suppresses t he automatic 
CR / LF 

I f the 'line feed' key is followed by another 
key, the specified number of line feed opera ­
tions will not be performed , In this case, the 
SQUARE ROOT key was used since it does 
not program a typewriter operation, 

6, To do a carriage return without a line feed, 
execute the line: 

FMT ":-",Z;WPT 151-

Result: edit spec, causes a carriage return 
operation 

ed it spec2 suppresses the automatic 
CR / LF 

7, To do five back space operations, execute the 
line: 

Fin 5",':f",Z;I,dF.:T 151-

"- (back space) 

Result: edit spec, causes 5 back space 
operations 
edit spec2 suppresses the automatic 
CR / LF 
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• • • • • • • TYPING MESSAGES 

PROGRAMM ED EXAMPLES: 

• • • 
1.,1 F.:T 1 5 f-
4: 

• • • • 

1. Load and run the fo llowing program. 

Resu lt : 

o : 
10~A;200~8;6000~ 

Cf-
1 : 
Fi'lT 2."",2>::," A=" , 
F >:: D 5. 2 ~ 2 >::, " 8:::" ~ 
F>::D 7. 2~ 2>::, "e=", 
n:D 7.2f-
2 : 

:::: : 
EtJ D f-

I ~ Line Feeds { 
________ ~ .. 1O . 00 B_ 200 . 00 C~6Q09.~ - --w 5 w 7 w - 7 

Notice the use of editing specificat ions to 
position the typewriter carriage and label t he 
typed parameters. 

2. Load and run the fol lowing program (this 
program requires the use of the Math Block). 

~1 : 

TE:L l;SFG 14;0~A 
f-
1 : 
0~>':f-

F tH /, 6 >': , ,. DE G R E E 
~:;", 6>':, "F.:AD I At·JS", 
10:'-0:, " ~3It·J " , 12>':, ··c 
O~:;', 10:":, ,. TAt'J", ./f-

Result: 

FMT FXD 10.0,5X, 
F:'ID P3. 2,5:":, F>:D 
1~3.:~:,5::·~,F::<D 1~3.3 
, 5>':,FLT 10 .3f-
5 : 
WRT 15,X,«X/180, 
~3 I tJ >~, CO::: >':, TA~J 
:":;A+17A; IF A=5H1 
-fA; I .•. IR T 15f-
Eo : 
IF 360>X;X+10~X; 
GTO -If-
7 : 
FtH 10/; I!.I F.: T 15f-
C< • 
'-' . 
EtlD f-

sr., cc ... 
o O. Oj 0 .000 

. 17 4 10 .1 7 

~ 6 . /6 . leo tl .;9 1.:.-~1 

100 1 . 75 . ':l8~ -. 17<! - 5 • .,"" Q( 
11 0 1 92 949 _ "H2 . 2 7~7f QO 
120 2 . 09 no ., 2J 

140 2 . 44 . 045 -. 761) - 8 . '91.2- 1 

150 2 . 62 . ;00 • . -666 -"5.714. -"T 
; ~g ~·". 9"'; ----.~~;,;-l-- ~'~~gC-~:J'"'1.-!:,~~~;~~::~g~~ 
'8'" H , OM .1 n- "CO" "'" 

1)0 ~ . J2 -. 17t -. 965 L76~.;.-O l 

200 
2 1 0 

-. }t2 -. 9~O ~ . b40 ._,'1 
SOO 0 ;'6 <. 17'" 01 

220 } , 8 4 -. &q -.1&6 8 . ;91 - 1 
' ''0 / Q ' ., 6 ! ' 9"" C 

240 '.1 9 -. 866 -. 500 1. 7}2.r. 00 

--:'=-'0::----,.' .-:,,;---~_-:. ',.,'0::----.-. ,",-, - 2 .147: 
--~'~~O~----__ ~'~' ____ --:~9~'~' ____ --: .~~.~~ no e . 71 - I. OOC' O. OCI ] . 99)_ )) 

i! -~ t 9:;;'5 , ~ . ~~ , 

290 ~ . OC - . ')40 

}OC . 24 - . 866 ,,& , . 41 . 100 
320 :. . 5') -. 00 
3:"8 . , 0 .$3 

;50 6 .11 - . 17 
,60 c. l o ~ , ocd 

00 
.0 I; 
. 166 

1 , 1 I J 

-I. '7}2" ..,.., 
1. I i:\ . Iii 

- 5 . 391 _I 1 
).1 . -

-1. 7(. '5 ,, - 1 
. OOd .. ';!; 

Notice that lines 2 and 3 cause the headings 
to be typed; lines 4 and 5 cause each block of 
data items to be typed; and line 7 merely 
causes the carriage to CR/ LF ten times before 
t he program is completed. 
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• • • • ALTERNATE TYPEWRITER CONTROL --.-----._ ..... _ ... -

THE WRITE BYTE SYNTAX: 

!.oJT E: (se lect code) , (typewriter control code) 

The WR ITE BYTE statement can be used to 
perform typewriter operations, one-by-one, by 
sending the appropriate control codes to the type­
writer. Only one code may be included in each 
statement, and the code may be in the form of a 
positive integer, a variable (by specifying a register 
name), or an expression, See Table 4-1 .for a list 
of typewriter control codes. 

EXAMPLES: 

Refer to Table 4-1 while reading these examples, 
which assume that the typewriter is set to select 
code 15. 

1. To clear a tab (after positioning the carriage at 
the tab), execute the line: 

IHE: 15d2f-

2. To set a tab after positioning the carriage, 
execute the line: 

IHE: 15, If-

3. To do a carriage-return without a line-feed 
operation, execute the line : 

I.HE: 15,j:3 f-

Table 4·1. Typewriter Control Codes when 
using the WRITE BYTE Statement. 

Typewriter Code Typewriter 
Code 

Typewriter 
Code 

Typewriter 
Code 

Character Character Character Character 

A 65 a 97 1 49 > 61 
B 66 b 98 2 50 = 62 
C 67 c 99 3 51 ? 63 
0 68 d 100 4 52 @ 64 
E 69 e 101 5 53 : 58 

F 70 f 102 6 54 59 
G 71 9 103 7 55 I 91 
H 72 h 104 8 56 I 93 
I 73 i 105 9 57 , 94 
J 74 j 106 0 48 - 95 

K 75 k 107 ! 33 96 
L 76 I lOB " 34 { 123 
M 77 m 109 # 35 } 125 
N 7B n 110 S 36 '" 126 
0 79 0 111 % 37 

p BO p 112 & 3B Typewriter 
Code Q 81 q 113 39 Function 

R 82 r 114 I 40 space 32 
S 83 s 115 ) 41 carriage return 13 
T 84 t 116 42 line feed 10 

U 85 u 117 + 43 back space 8 
V 86 v 118 44 tab 9 
W 87 w 119 45 tab set 1 
X 88 x 120 46 tab clear 12 
y 89 Y 121 I 47 set red ribbon 6 
Z 90 z 122 < 60 set blk . riggon 7 
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Chapter 5 

DIGITIZER CONTROL 

• • • • • • • INTRODUCTION • • • • • • • 
The Model 9864A Digitizer is controlled by using 
the READ and WRITE statements, which are 
described in Chapter 2. The instructions in this 
chapter assume that you are familiar with all 
general digitizer operations, as described in the 
Digitizer Peripheral Manual. 

If you suspect the performance of the digitizer, 
refer to Supplement E of the Model 20 Electrical 
Inspection 800klet. This supplement is supplied 
with the PC II Block. 

DIGITIZER SELECT CODE 

The digitizer is set to select code 9 at the factory; 
for instructions on changing the select code set­
ting, see the Digitizer Peripheral Manual. 

STATUS CHECK 

The READ STATUS statement can be used to 
check to see if the digitizer is switched ON or 
OF F. See Page 2-13 for instructions on how to 
check the status of the digitizer. 

• • • • • THE DATA REQUEST STATEMENT • • • • • 

THE DATA REQUEST SYNTAX: 

F.: E D (select code) , (register name, ) , (register 
name

y
) 

Where: X coordinate data --> reg., 
Y coordinate data --> reg. y 

If the digitizer is in the continuous mode when 
the DATA REQUEST statement is encountered, a 
data sample is immediately accepted and stored in 
the specified registers. However, if the digitizer is 
not in the continuous mode, the calculator will 
wait until either IQ or ~ (on the cursor) is 
pressed before accepting a data sample. 

THE STOP KEY 

If STOP is pressed while the calculator is execut­
ing a DATA REQUEST statement; the operation 
will be terminated and the program will be halted. 
Also, pressing STOP while the digitizer is sending 
a data sample will deactivate the continuous 
mode. 

MAXIMUM SAMPLE RATE 

The maximum rate at which the calculator (when 
using PC II) can request and accept data samples 
from the digitizer is approximately 32 samples per 
second. Since the sample rate may be considerably 
slower due to program execution time, the opera­
tor must take care to move the cursor slowly; in 
order to obtain the maximum possible sample 
density. The effects of sample rate and sample 
density are discussed in the Digitizer Peripheral 
Manual. 

EXAMPLE: 

The following program instructs the calculator to 
continuously request and print data samples. 

~,1: 

F.:ED 9,X,Y;FXD 2~ 
1 : 
F'F.:T "'/=",\';F'F:T " 
::.::=", >:;; 3FC 21-

:::: : 
EtH! ~ 
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• • • • • THE DATA REQUEST STATEMENT • • • • • 

To run the program : 

1. Load the program into your calculator (be 
sure your digitizer's se lect code is specified 
correctly in line 0). 

2. Attach the Sample Data Overlay supplied with 
your digitizer to the platen (see Figure 5-1) . 

3. Set the origin (press IQl on the cursor) approx­
imately over point U on the overlay. Press 
END, RUN PROGRAM . The calculator is now 
waiting for a data sample from the digitizer. 

4. To take continuous samples, press (g. Slowly 
slide the cursor across the digitizing area (the 
corners of the digitizing area are indicated by 
the black dots on the platen). 

5. To stop the sampling, but not halt the pro­
gram, press (g . Now press ~ several times; 
the digitizer supplies one data sample each 
ti me ~ is pressed. 

To stop the program, press STOP. 

• • • • • • THE 'BEEP' STATEMENT • • • • • • 

THE BEEP SYNTAX: 

1".lFn <select code) 

The BEEP statement causes the digitizer to sound 
an audible tone, which lasts about one-tenth of a 
second. A series of these statements, when sepa-

rated by DISPLAY statements, will produce a 
pattern of 'beeps' which can be used to signal the 
operator during program operation . 

A programmed use of the BEEP statement is 
shown below. 

• • • • • • DOCUMENT ALIGNMENT • • • • • • 
The following program can be used to align a 
document on the digitizing surface. The general 
procedure used to align a document is described 
in the Digitizer Peripheral Manual . 

0: 
RED 9,X,Y;FXD 2~ 
1 : 
I F;:'::>. '1; D:::P ::.::; 
GTO Of-

IF ::<i-. 1; D~::P ::.:: ; 
GTO Of-
:~: : 
IF i:=O;I.JU 9; 
D:::P :':; I,J F.: T 9; GTO 
~) f-
4 : 
I,.JF.:T 9; D:::F' :':; GTO 
Of-

EHD f-

To run the program: 

1. Load the program into your calculator (be 
sure your digitizer 's select code is specified 
correctly in lines 0, 3, and 4) . 

2. Attach the Sample Data Overlay (or another 
document which is to be digitized) to the 
digitizing surface, as shown in Figure 5-1. 

3. Place the cursor cross-hairs over point I (the 
upper left-hand corner of the document) and 
press 1Ql. 

4. On the calculator: press END, RUN 
PROGRAM. 

5. Slide the cursor over point III (the lower 
left-hand corner of the document) and posi ­
tion the cross-hairs exactly over point III ; 
press(g. (If point III is currently within ±.1 
inch of the X axis as established over point I, 
the digitizer will be 'beeping' slowly. Whenever 
point III is positioned exactly over the X axis, 
the digitizer will 'beep' more rapidly.) Slowly 
move the cursor and the overlay (together) 
either right or left until the display (display 
equals .00) and the audible signal indicate 
alignment. 

'. 
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DIGITIZER CONTROL S-3 

• • • • • • DOCUMENT ALIGNMENT • • • • • • 
6. Without moving the overlay, tape the remain­

ing three corners of the overlay (or document) 
to the platen . If necessary, retape the first 
corner. 

7. Verify that the X ax is of the document is in 
precise alignment with the platen by noting 
the display when the cross-hairs are positioned 
alternately over points I and III; return to step 
3 if the X axis is not precisely aligned. 

• 

• 

• 

THE DIGITIZER PLATEN 

H+--+ 
Ii I . 
ji ',--· 
ii I 
11 _'_' ji ' .. 

" 

~ (cab les attached here) 

'\ t-:~r.-!-i_-+I'=:I=:I.:=,. ·---"':";'i.;;..;.;J.I·.~.! '; ' .. -_ ... , ..... "'. 

(front of platen) 

Figure 5-1. Document Alignment Procedure 

• 

• 
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NOTES 
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Chapter 6 

TAPE READER CONTROL 

• • • • • • • INTRODUCTION • • • • • • • 
When using the PC II Block, the Model 9B63A 
Tape Reader can input numerica l data ' to the 
ca lcu lator. The tape reader is contro lled by using 
the READ statement, although the tape reader 
mode of operation determines the effect that data 
delimiters have on tape reader operation . 

The instructions in this chapter assume that you 
are fami liar with all tape reader contro ls, as 
described in the manual supplied with the tape 
reader (please disregard any reference to operation 
with the Model 10 Calculator). 

THE READ DATA SYNTAX : 

F.: E D<se lect code) ' <register name I ) , <register 
name,) , ... . . 

i.e., 
PED <Select code) , <list) 

When a READ statement is executed, the first 
data item is stored in the first register in the (l ist); 
the second item is stored in the second register; 
etc . The tape reader halts when all registers in the 
li st are fi lled, when an EOM character is read (see 
'NO RMAL MODE OPE RATI ON'), or when the 
end of the tape is detected. 

• The data must onlv be in the form of ASC II codes unless the 
tape reader has an optional program board . All readable ASC II 
characters are listed in the manual suppl ied with the tape reader. 

NOTE 

If the end of the tape is detected whi le a 
RE AD statement is being executed, the 
program will be he ld at that statement 
(the d isplay remains blank) until STOP, 
RUN PROGRAM is pressed . 

TAPE READER SELECT CODE 

When sh ipped from the factory, the tape reader is 
set to respond to se lect code 7 . For instructions 
on how to set the se lect code to another number, 
see the man ual supplied with the tape reader. 

NOTE 

Do not set the tape reader to respo nd to 
either select code 0 or more than one 
select code at the same time. 

STATUS CHECK 

The READ STAT US statement can be used to see 
if the tape reader is switched ON or OF F. See 
Page 2·8 for instructions on checking the tape 
reader status. 

THE STOP INSTRUCTION 

If STOP is pressed wh ile the tape reader is 
reading, the o peration wil l be immed iat e ly ha lted ; 
however, F LAG 13 might be set and t he cu rrent 
data item will probab ly not be correctly sent to 
the ca lcu lator. 

• • • • • NORMAL MODE OPERATION • • • • • 

When the Mode switch is set to NO R MA L, t he 
tape reader is fu ll y contro lled by the ca lcu lator 
(i.e. , the tape reader program boa rd is deacti · 
vated) . When in t he normal mode, the tape reader 

accepts the following ASC II characters for nu meri· 
cal dat a entry : d igits, decima l po int, +, - , and ' E' 
(enter exponent). 
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• • • • • NORMAL MODE OPERATION • • • • • 

DATA ENTRY DELIMITERS 

Except for the ASCII characters to be described , 
all characters not accepted for data entry (see the 
preceding paragraph) are recognized as general 
data delimiters. The tape reader ignores all general 
delimiters which precede a data item. However, 
after reading data, reading a general delimiter 
causes the tape reader to send the previously read 
data to the calculator. Then, the calculator either 
resumes execution of the READ statement or, if 
the (list) is completed , begins execution of the 
next program statement. 

Following is a description of special delimiters 
usable during normal mode operation. 

COMMA 

A comma which follows a data item is treated as 
a general delimiter. However, a comma following 
any general delimiter which follows a data item 
(i.e., a second delimiter) will cause FLAG 13 to 
be set. Also, a comma which immediately pre· 
cedes a data item will cause FLAG 13 to be set. 

EXAMPLE : 

List of ASCII characters ' on tape : 

1 b200.Sb3b4b,C~S,A~6, 

Load and run this program: 

[1 : 

F)< D 2 ; O""Af-
1 : 
F~E D 7,Af-
~ .. c. • 
P F.: T AiSPC 2r 
~ .. 
.:J • 

Et-lD f-

Result: 1.00 

Running the program successive times will cause 
successive data items to be read, stored, and 
printed. Notice that since a general delimiter and 
a comma follow data item '4', running the pro-

• The b svmbol represents a space character. 

gram after '4' is read will cause FLAG 13 to be 
set but a data item will not be read , since the 
read operation will be stopped after the comma is 
recognized . Also , notice that all general delimiters 
which precede a data item are ignored. 

EXAMPLE: 

Modify and run the preceding program (see the 
following listing). Use the same tape as shown in 
the previous example . 

Result : 

(1 : 

F:":D 2; [HA""B""P2f-
1 : 
F.:ED 7, A, B, F.:2f-
.-, . .::. . 
PPT A,B,P2iSPC 2 
f-
.-, . . ; .. 
EtlD f-

1.00 
200.50 

:3.0~) 

Press RUN PROGRAM again . 

Result: 4.00 
~O.OO 

/ 5.00 

(FLAG 13 is set , but data it not read ; 
thus, register 8 is left unchanged.l 

Notice that a number of data items corresponding 
to the number of registers specified in the READ 
statement are read each time the statement is 
executed (except when delimiters are placed to 
prevent a data entry). 

SLASH (/) AND LINE FEED(LF) 

The tape reader ignores all data items which are 
enclosed in a field width which begins with a slash 
(/) and ends with a line feed (LF). These charac­
ters perform the same operation as the Begin 
Deletion and End Deletion operations described in 
'DATA MODE OPERATION' . 

•• 
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• • • • • NORMAL MODE OPERATION • • • • • 
EXAMPLE : 

List of ASCII characters on tape : 

12 .8b 13 .35b /200 .5b @ b25 E5 b 

Run the program used in the previous example. 

Result : 

12. :::~) 
13.:::5 

2500000.00 

END OF MESSAGE (EOM) 

The 'EOM' ASCII character causes the tape reader 
to halt and a 'RUN PROG RAM' instruction to be 
executed. 

ENTER EXPONENT (E) 

The 'E' ASCII character, when followed by any of 
the following forms, causes the preceding data 
item to be raised to the power of 10 indicated: 

1. (data item)E(one or two digits) 

2. (data item)E(a + or - and one or two digits) 

3. (data item)E(a general delimiter and one or 
two digits) 

The following list of data items and resulting 
numeric entries show the effect of the form used 
to specify exponentiation. 

EXAMPLE: 

1. Each data item : 

Result: 

1 . 0E 45 

E4 5 
I .OE4 5 
E+45 
EM 5 

2. The data items ('E ' is omitted) : 

Result : 

1 .23 E ~1 h 

1. 23 E - ~~1 2 

3. Each data item . 

Result: 
t·lOT E 1 1 

123+4 
123 - 4 

IO E4 56 
IOE4 5.6 
IOEM56 

In the last example, NOTE 11 appears because the 
exponent data consists of more than two digits or 
two digits and one other character. 

• • • • • • DATA MODE OPERATION • • • • • • 
When in the DATA mode, the tape reader re­
sponds only to the ASCII characters which are 
specified as delimiters on the program board and 
accepts the following ASC II characters for data 
entry : digits, decimal point, +, -, and 'E' (enter 
exponent). 

The following operations can be preset when the 
tape reader is in the data mode. 

1. END OF ENTRY, CONTINUE : Upon reading 
a specified delimiter, the tape reader sends the 
previously read data item to the calculator. 
Then, the calculator either resumes execution 
of the READ statement or, if the (list) is 
complete, begins execution of the next 
program statement. 

2 . END OF ENTRY, SET FLAG, CONTINUE: 
The tape reader sends a 'SET FLAG 13' 
instruction to the calculator but does not 
make a data entry. 

3. ENTER EXPONENT: Upon reading a speci ­
fied delimiter, the following data (n) is 
entered into the calculator as 10 to the power 
n (10n). For example, data written on the 
tape as 1.23 E4 would be interpreted as 1.23E 
04, and 123 E4 would be interpreted as 1.23E 
06. 

4 . BEGIN/ END DELETION : Upon reading a 
specified delimiter, the tape reader will not 
transfer subsequent data to the calculator until 
the prespecified 'END DELETION' delimiter is 
read on the tape. 

j 
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• • • • • • DATA MODE OP ERATION • • • • • • 
SELECTI NG DELIM ITERS 

In general, a pin inserted in one of the delimiter 
columns (space, CR / LF, comma, left bracket , or 
right bracket) will initiate the operation defined in 
the corresponding row when the delimiter is read. 
For example, if CR / LF is requi red to initiate END 
OF ENTRY, CONTINUE, the program board 
should be plugged as shown below. 

sPARE HOLES 0 0 0 0 0 ['(1" [K' -0-0 
~~~--~~~~~---- t 
[>00 Of EN' "". oo .. t -0-. -0-0-0-0-0-0 

I , I I I I I I 
(HOOf E"'R'" -0-0-0-0-0-0-0-0 
stTfL"GCO"T I I I I I I I I 
IEGII<! OEl£TION -0-0-0-0-0-0-0-0 

I I I I I I I I 
[ .. ODElUIO" -0-0-0-0-0-0-0-0 

t t t t ttl t 
PACE ell If' • I 1 OTH[II J [ 

'" I'OSI1IO" 0- 1 -0- 1 -0 
0-1-0-2-0 
0-3-0-3-0 
0-4-0-'-0 
o-~-o-!o-o 

0-1-0-1-0 
0-1-0-1-0 
t l t 
I OIHEII J 

Note that only one pin can be inserted in any 
column (i.e. , one delimiter may not initiate more 
than one operation) . 

The co lumns OTHER 1, OTHER 2, and OTHER 
3 allow any ASC II character to be specified as a 
delimiter. A pin in one of these columns initiates 
an operation when the character set on the corre­
sponding BIT POSITION column is read. For 
example, if the letter 'A' is required to initiate 
BEGIN DELETION (through the use of OTHER 
2), pins should be installed in the program board 
as shown below. 

~~'~'~'~=="~' ____ ~O~O~~O~O~~O~'~~~'='~P-?-O 
(1110 Of (NTIIY CONT -0-0-0-0-0-0-0-0 

t I r I I I I I 

~:,oFO("a~J':T -9-'(-9-'(-9-9-9-9 
BfGIN DELETION -0-0-0-0-0-0- . -0 

I I I I I I 1 I 
[NO OlLElIQN -0-0-0-0-0-0-0-0 

t ttl I t l t 
$fiAtt CII'l', I I laTHER J E 

." !'OSITION 0-1- . -1-0 
0-'-0-' -0 
0-3-0-1-0 
0-4-0-4-0 
Q-§-O-'-O 
0-1-0-1 -0 
0-7-. -1-0 
I ) J 
1 OTHEII 1 

Notice that the program pins are inserted in a BIT 
POSITION hole when the ASCI I code gives the 
corresponding bit as '1' (see the table of codes in 
the manual supplied with the tape reader) . 

If the ENTE R EXPON ENT operation is required , 
then either the letter 'E' can be specified as the 
delimiter (see the next example), 

SP""E HOl(S 0 0 0 0 0 (NT (It' -0-0 
--~~--~--~~~----t 
["10 Of ("ITIIY. coon -0-0-0-0-0-0-0-0 

t • • I , I t I 

~~fO~ .. ~~6':T -?-9-9-<r-9-9-9-9 
ItGltOOflETIO"l -0-0-0-0 - 0 -0-0-0 

I I I I I I I I 
LNO OLuno.. -0-0-0-0-0-0-0-0 

t t t t ttl t 
s" .. C[ CII 'lf, I , 1 on'[11 l { 

lIT I'OSITIO" 
0- 1 - . -1-0 
0-1-0-1-0 
0-3-0-3-0 
0-·-0-11-0 
0-5-0-5-0 
0-1-0- 1-0 
0-1-0-1-0 
I ~ I 
1 OTHEI! 3 

or a delimiter defined by the OTHER 3 position 
can be specified (as in the following example 
where 'X' is specified). 

SPAA(H()L[S 0 0 0 0 0 [NT [11.'- . -0 
------~~~~~~~t 
(NO Of [NTII", CONT -0-0-0-0-0-0-0-0 

I I I I I I I I 

~~~ fO~~~6':T -9-9-9-9-9-9-9-9 
BEGIN O(LETION -0-0 -0-0-0-0-0-0 

I I I I I I I I 
[NO DUlllON -0-0-0-0-0-0-0-0 

t t t t ttl t 
SPliCE CA V, I I 1 OTHEII 3 ( 

liT !'OSITION 
0-1-0-1-0 
0-2-0-1-0 
0 -3-0-3-0 
0-·-0-11-. 
0-5-0-5-. 
0-8-0-1-0 
O-I-O-J-. 
I ~ I 
1 OTH[A 3 

Note that the use of OTH E R 3 to enter the 
exponent precludes its use for any other opera­
tion. Use of the letter 'E', however, permits 
OTHER 3 to initiate another operation . 

More than one delimiter may be preset to initiate 
the same operation . For example, END OF 
ENTRY, CONTINUE will be initiated by CR/ LF, 
or a comma, or the letter 'A' when the program 
board is set as shown be low . 

:~="='='~=":' ____ ~O~O~~O~O~~O~'='~'="~'-_?-O 
(NO OF ("ITA" CONT -0-. - . -0-0-0-. -0 

I I I I I I , I 
[NO Of [NTA". -0-0-0-0-0-0-0-0 
SET fLIIO,'C()Nl I I I I I I , t 
IEOIN OEUTIO'" -0-0-0-0-0-0-0-0 

I r I I I I I I 
[NO OUUlON -0-0-0-0-0-0-0-0 

t t t t ttl t 
SPIIC[ CA Lf , I' OTH(II 1 [ 

FIRST AND SECOND DELIMIT ERS 

BIT POS'-flrn' 0-'- . -'-0 
0-2-0-2-0 
0 -3-0-l-0 
0-.-0-11-0 
0-5-0-5-0 
0 -1-0-1-0 
O-J - . -J-O 
t l t 
, OTH[II l 

The tape reader always responds to the first 
delimiter wh ich follows the data item. I n addition, 
the tape reader will respond to the 'second' 
(different) delimiter which follows a data item. 

The following examples show typical uses for a 
second delim iter. 

EXAMPLES: 

1. List of data items on tape: 

12.2,1> t 0 0 5 " ,A 2 0.85, 
~ (seco nd delimited 

Preset comma and CR / LF as 'END OF 
ENT RY, CONT' deli miters and preset the let­
ter 'A' as 'END OF ENT RY, SET FLAG/ 
CONT' delimiter. 
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• • • • • • DATA MODE OPERATION _.-.... - .... _ ..... _ ..... _ ..... -

Then load and run the program: 

Result : 

~:::1 : 

FXD 2;0~A~B~C~P8 
f-
1 : 
F:ED " A, E:, C, F:8f-
2 : 
PPT A,E:,C,F::::; 
::: F'C 2f-
:::: : 
EtlD f-

12.20 
1005.00 

Notice that the tape reader responded to the 
second de limiter, even though the first 
delimiter was repeated. 

2. List of data items on tape: 

25.2, A OO .. 5 E06, 
(comma, CR/ lF . and' A' are st ill preset as delimiters) 

Run the preceding program . 

Result: .::. 5 . .:::: ~3 
0. (10 

5 (1 ::' d ~:::i ~~i 

Notice that the third and subsequent 
delimiters in a series are ignored. Also, note 
that the ' E' character is ignored since it is not 
preset as a delimiter. 

3. List of data items on tape : 

8 =25.2 ,C=( 15.2(9 ,X=25 E5 ,Y= J 00, 

Preset the comma as the 'END OF ENTRY, 
CONT' delimiter and 'E' as 'ENTER EXPO­
N ENT' delimiter. Then run the preceding 
program. 

Result: 25. ;20 
1 :" • ;~' '3 

2500C1C10.0U 
100.~'1U 

Notice that all characters not preset as 
delimiters are ignored . 
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NOTES 
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• • • • • • • DIAGNOSTIC NOTES • • • • • • • 

Most of the execution and syntax errors associated with the PC II Block are simi lar in form to those of 
the basic calculator and cause the same 'notes' to appear. The PC II Block adds NOTE 20, NOTE 22, and 
NOTE 25. The most likely errors (not all possib le errors) are li sted below. 

INDICATION ERROR 

t·W TE 01 An I/O statement (except FORMAT or BUS COMMAND) contains a 
"literal" . 

tWTE 20 The select code specified is not within the range of from 1 to 15. 

rWTE ·-1·-' .::..::. (In general, the FORMAT statement contains a syntax error .) 

a. No conversion specification for a corresponding output parameter in a 
WR ITE or TYPE statement . 

b. Conversion specification does not contain one of the following 
parameter types: 

F><D or FL T or 
.. 

litera l 
.. 

c. Conversion specification does not contain field w idth (w) parameter or 
decimal point (d) parameter. 

d . A parameter is not followed by one of the following : 
, or ; or I-

e. A WR ITE or TYPE statement was executed from the keyboard after a 
similar statement and a FORMAT statement were executed from the 
keyboard (see Keyboard Execution of Output Statements on Page 2·9). 

hO'E .::' c:; The Special Program called is not stored in memory. t.- "_" 

Fold Out+ 



APPENDIX 

• • • • • • • KEY MNEMONICS • • • • • • • 
KEY MNEMONIC'" KE Y MNEMONIC'" 

{N\ (S"\ 

B 0 0 ~ BUS J COMMA NO -
{O\ (T\ 

~ORM,J 0 0 l READ ) STATUS -
fi'\ (U\ 

B 0 0 l WR"' ) BYTE 

-
fQ\ fV\ 

G 0 0 
~ BYTE 

{R\ ._ .. --. 0 {w\ 

t'N,,0 0 l em J SP paM 

tz b indicates a blank space. 

• • • • • • • • KEY OVERLAY _.-.... - ..... _-. __ .-.... _-. __ .-



UNITED STATES 
ALAIIAMA 
P.O. 110' 4201 
2003 8,rd S~,I"I R o.~ S W 
MU"\lylll, lSa02 
Tel, (205) 811·4591 
TWit, 810-728·2204 

ARIZONA 
2336 £. Ml l nolll SI. 
PholOl . 85034 
Tel. (602) 252 ·!>06\ 
twX, 910-951-1J30 

5737 (1.1 B.oad, .. y 
Tuuu n716 
hi. ('01) 29a.2lU 
TWX 91().9S2·116' 

CALIFORNIA 
1430 [nl Of.nltlho,~e Af1! 
fUlltrton 92611 
Itl 1714) 810·1000 

1939 l.n~ershlm Boulevard 
Norlh Hollr-DO' 91604 
Itt (213) anl282 
IWX· 910-499·2 170 

1101 Elllb"~IGtr o Rud 
Plio All. 94]03 
Ttl, «(15) 327·6500 
TWX, 910·]1J.)280 

2220 Wall ~_t 

sac.omulo 95825 
Tel (916 ) ~82· 1463 
lWX 910-367·2092 

9606 Aero 0.1 •• 
S'ft 0," ,0 92121 
Tel. (714) 279·3200 
IWX 910-]U·2000 

COLORADO 
7965 [all Prtni1tt 
En,lewood Ba lla 
hi , ClOl) 171·]455 
TWX · 910-935·010~ 

CANADA 
ALBERTA 
Hewlell·P,eklfd (C.n.dl) tI~ 
11748 Mlnl ...... I} Ave. 
Edmonlon 
ill (403) 452·3670 
TWX 610·81]·2411 

CONNECTICUT 
12 l unJt Drive 
N ... HIVU 06S2S 
Ttl : (103) 3&9·6551 
TWX 110·465·2029 

fLO RIOA 
PO. 1101 24210 
U06 W. OI~lInd Plfk 810'<1 
n. Llu~tldll. 33307 
Tt L (l05) 731 ·2020 
TWX, 510-955·'099 

PO 80' 1)910 
6171l.k~ Ellenol 0, 
o,'."~o , 32809 
Tel, (l05) 859·2900 
TWX 810·850-011) 

GEORGIA 
P.O. BOI 28234 
4!1O In lers l. le No,lh 
Alllnil )Ol21 
Tel : (4~ ) 436·6181 
TWX, SI().766-48!lO 

HAWAII 
2815 So. MI". Sirefl 
Honolulu 968]4 
rtl (808) 9554455 

ILLINOIS 
5500 Howl,d Sirul 
Shkl,60076 
Ttl (]12) 617-0400 
TWX· 91().2U1611 

INOlo\NA 
Jll9 Mudo ..... ' Orlf1! 
IftdlanlP'"1 46205 
Tel (317) 546·4891 
TWX, !1().l41·326] 

BRITISH COLUMBIA 
He ..... lell·PlC kltd (C.nld.) LId 
4519 Clnld. W'Y 
North hrnlDy 2 
hi, (604) 4U821l 
TWX 610·922-5059 

ELECTRONIC 

SALES & SERVICE OFFICES 

LOUISIANA 
PO BOI '~6 
1942 W,III .m, Boultv.rd 
~uner 70062 
hi, 151).4 ) 721-6201 
TWX 810·955· 5524 

"'ARYLAND 
6707 Whllnlone ROld 
lllUmor. 21207 
hl- (l01) 944·S400 ... , 710·862·9157 

P.O. 801 1648 
2 Clio" CIIe'", Road 
Ro~kfili' 20850 
Tol: 1301) 941-6370 ... , 1I().U8·96f.4 

MASSACHUSETTS 
J2 lb' I ...... 1I A_ • . 
tuln.lon 02113 
T~I · (611) 861·8960 ,., 710-326·6904 

MICH IGAN 
21840 Wes l Ni"_ Mrle Rood 
Seulbt ilid 4&075 
Te l: (31] ) ]~3·9100 
TWX_ 810224·4882 

MINNESOTA 
2459 IJnive"lty .... enue 
SI. paul 55114 
hI, (612) 645-9461 
IWX 910-56]·1734 

MISSOURI 
111]1 Colorado Ayt 
ItI~UI City 64137 
Ttl : (S I6) 76)·aooo 
TWX 910-111·20" 

148 Weldon Par~""'I' 
M .. ,I.nd H' iChiS 63043 
Ttl, (114) 561·145~ ,W, 910·764·0810 

NEW JE RSEY 
W. 120 C,nlury Raid 
Pa"IIIUI 01652 
Tel (201) 265·5000 m, 7IQ·990·49~1 

MAN ITOBA 
Htwltll,PlCkard IClnld, tid 
513 Cen lury 51. 
Wlnnlpe, 
lel- (204) 7&6·7581 
IWX· 610~11·35]1 

1060 N Kin,s Hllh'''~' 
Chefty Hili 08034 
Tel (609) 661..tOOO 
TWX JIG-an·494S 

N£W MEXI CO 
P.O. 80. &366 
SWlon C 
650] Loms Boo l • ."d N.E. 
Alhqutrqu.871 08 
T~I , (!IO ~) 2'65·311J 
TWX 910·989·1665 

156 Wyall Mv, 
u. C.uu. "001 
Te l: (50S) 526.2485 
TWX 910·98).0550 

NEW YORK 
6 AulOllllllon line 
Com~ut.r Par k 
Alhn, 1221)5 
lei· (518) 458 15SO 
twX, 710·441·8270 

1219 Camo_i1I~ Road 
[ftdlCOII 13160 
Tt l, (607) 1S4·oo~ 
TWX 510.2~2·0890 

82 WlIIhinllcn Sirul 
Poulhkteplll 12601 
Ttl (914 , 45'.1330 
TWX 510·248·00]2 

39 SI,lnlW Drive 
h~hntl' 14623 
Tel (116) 47)·9500 
twX 510·2~J.598 1 

5858 Enl Molloy ROid 
SrrauSl 1l21l 
Tel· (315) 454·2486 
TWX , 710-54 1·0482 

1 CrosswlYs p.,k Wesl 
Woodbu., 11797 
lei (516) 92J.0300 
IWX, 510·22).0811 

NORTH CARO LINO\ 
P.O. Bo. 5188 
1923 Narlh M.ln ShUI 
Hl,h P~!nl 27262 
Tel : (919) 885-8101 
TWX 510·926· 1 ~16 

NOVA SCOTIA 
Hewlell 'P,eklrd 'C ..... dl) lid 
2,.5 Ou t~ h V!III,e Rd 
Suite 206 
Hallin 
Teb (!l(2) 455-0511 
TWX, 61 0.27 1·4482 

CENTRAL AND SOUTH AMERICA 
ARG[NTINA 
He ..... lel\ Pltk .. d Ar,enlrnl 
S.A.C e.1 
la.,lIe 1171·3 
hun AI.t! 
Ttl· 35·0436. 35·0627. 35·0431 
Tele. 012·1009 
Clble H(WPACK AAG 

BRAZIL 
H~wltll · P,cklld Do 8rl1lt 
I ~.C lIdl 
AUI frel Cue~1 1119 
$10 Plulo .), SP 
l ei; 28&·1111. 287·5858 
Cobl~ H (W~ACK $u P,ulo 

Hew l~II'PlC klfd 00 B,nil 
PIIU Dom r.li~ linO 18 
S.tu 106/108 
Por ia Alecre 
Rto C .. n~e do $ul rRS ~ arnli 
Tel, 25-8470 
Cable H(WPACK Poria Ale,re 

He",lell· PH kird Do Brnu 
I t.C. IIdl 

• R u~ da Malr ll 29 
801,10,0 ZC-O~ 
Alo dt Janthl , CB 
Ttl 246.44\7.246·2919 
Clble HEWP,,"CK R.o dt lo~." o 

CHIL E 
Ne~to. CIItl,nt 1 CII, Ltd' . 
Cnill' 16.'75 
Slnlillo 
Tel , 423 96 
Cable CALCAG NI Sl ntillO 

COLOMBIA 
InS Ir Ullle"'"lon 
Htn fl~'" lanle~u ~ & K'er 5 ~ 
Clrrefl 7 No. 48·59 
Aplrlldo Auto "87 
Bo,OIl. 1 0.(. 
fel , 45-18·06. 45·55·46 
Cl-ble AARI$ BOIOII 
Telt> 444ODINSfCO 

COSTA RICA 
Llc. AUredo Calle,os Gurdlin 
Apaflldo 10]S9 
$In lod 
Tel 2J.a6· 1l 
Clble GAlGIJR S,n Jod 

ECUADOR 
lIbOfl lOl los de R.dlo·lncenltrla 
CIII~ GUly.auli 1246 
Po.! OUlcl BOl 3199 
Oulll 
Tel, 212·496, 219· 185 
C'ble HORVATH Oul lO 

EL SALVA OO R 
Elft l rOnl~ AnotiliU 
AOlilldO PosI11 1682 
Cenlro COlllertlal Gtllnle 
San $aluder , £1 $Ilvador C.A 
Puto hulon 4649·4" Plso 
Ttl 234460. 7J 32·37 
Cillie ElECAS 

GU ATEM ... LA 
IPES. 
51 _II 2·01, Zona 4 
Cu'lemll, CII, 
Tel 63·6·11 & 64·1-86 
lele . 4176 Mlho;ohtlu 

MUICO 
Ht,.lell·P .. ~ k .. d "'e"cIn'. SA 
de CV 
622 Adoli. Prlelo 
Col. oel Valle 
"'urco 12.0.1 
leI, 543·4232. ~23-iS14 
lelu 011·14·~07 

NICARAGUA 
Rober lo Te"n C. 
AoarUdo POII.I 689 
Ed, Jleio Ter.!. 
"' ,nl,U' 
hi· 3451. H52 
Clble "OTERAN M,na,u. 

PANAMA 
[lttlr~n'cO BIIIIOI. S.A 
PO. BOI 4929 
Ay'. M,nue l hp,nosa 110 13·50 
Bldl . Allnl 
Plnlflll ClIy 
Tel 230833 
ftltt 34811)(13 Cur"ndu. 
C,UI Ion. 
C.ble ElECTRON Pan.III' Cl ly 

PARAGU ... Y 
if Mel,meo $ R L 
Oiv,tron Apllalol, hu,po. 
Med'tol 
Salon de ['IIOII[lon , Esttiloloo 
CM. : 82 
Ed,llCro Vr~lo'" Pllnll B'II 
Alune lon, Plr~lulY 
lei 45-069.4·6.72 
Clble RAMEl 

OHIO 
2SS7S Center Rldle ROld 
CI'H[an ' 44145 
TI" (216) ns-o)Oo 
TWX, 810·427·9 129 

34&0 SoulJl DId. Or lve 
blytfn 45439 
hi. (513) 29'·0351 
TWX, 81G-4S9·19a 

1110 Morse R(I.IO 
toluIII_US 43229 
Tel, (614) 146·lJOO 

OKLAHOMA 
6301 N Me,ldian A_toue 
Okl.h'IIII Cit, 13 122 
Tel- {'M} 12 1·0200 
twX 910-S30·6852 

OREGON 
Wulbl1l1 Mall , Sullo 158 
"'5 S.W. Scholls ferry RUd 
Perll.nG 91225 
Tl b (SO) ) 292·9171 
twx, 910-464-6103 

PENNSYLVANIo\ 
2500 Moss Side 80uleVlrd 
MO ft.nflllc IS]46 
ToI· (412 ) 211·0724 
TWX 710-797·3650 

1021 81h .... enue 
Kin. of Pruull Industr ial P.rk 
Illn. 01 Pruull 19406 
Teb (2 15) 26~·1000 
TWX, 510-660-2610 

RHOOE ISLAND 
813 WII"IIIan Aye 
hll PruldUtl 029 14 
Ttl; (401)434,5535 
TWX n 0-381·157] 

' TENNESSEE 
Mtlllphil 

'" {901l274·7472 

TEXAS 
P.O_ BOl 1270 
201 [. AIap.ho Rd. 
R I~h ... dnn 15080 

'" (2 14) 231·6101 
twX 910-867·4723 

ONTAR IO 
He ..... le U·P.ek.'d (Cl nodo LId 
1185 Wood..-,rd Or. 
011,., 3 
Tel· (613) 255-6180. 255·6530 
TWX 610-562·1952 

Htwlell·Puklrd (C.nldl) LId . 
50 G,luy BIVII. 
Rudall 
Tel : (416) 6n·~11 
TWX, 610-492·4246 

PERU 
ComPliir" Elttllo Medic, S_A 
Ave. [nrl~ue Cina",1 312 
San 1,Idro 
CnUt, ]010 
lima 
Ttl- 12-3900 
C.ble HMEO lima 

PUERTO RICO 
$a~ Ju,n Electronics. In~ 

P.O. 80l 51H 
Po"~e d~ l~e" 154 
Pda, 3·P1A dt Ti~rrl 
Sin Jun 00906 
Tel - (109) 125·3342. 122·)342 
C~bl! SATRO~ ICS Sin Ju," 
Ttle. SAIRO~i ) ~50 312 

PO. 80l 2N09 
6]00 Wulplrk Orin 
Sur le 100 
H.usl~a 11027 
Tel: (713) 181-6000 
TWX; 910-UI ·264S 

2)1 Billy MI1~hlll RO.d 
Sin Anlon!o 18226 
Ttl (5Il) 434·4171 
TWX, 910·811· 1170 

UTAH 
28!lO SOulh Miin Shul 
Sail la_I ClIf "llS 
T,b (SOl) 4&1.01 15 
TWX, 910-925·5681 

VERMONT 
P.O. BO.2287 
MIMedy 0.1 .... 
SI Ulh 8urllat1u 05401 
Tel, (&02) 658",,455 
TWX SI()'299·0025 

VIRGINIA 
P.O. BOl 6514 
2111 S~'n~" Road 
. I~hlll.ftd 23230 
Itl, (103) 285·]4ll 
TWX 710·956·QI57 

Wo\SHINGTON 
433· 1081 h rH. 
hlllYUI 98004 
lei (206) 4S4 ·3971 
IWX 910·~4)·230J 

· WEST VIRGINIA 
Charlfll.Ga 
Tel: (]04) 768·1232 

FOR U.S. AREAS NOT 
LISTED: 
Con lotl Ihe rellonal ofH~' nflr· 
esl you' Alll nll, GtOr,lI . 
Narl h IIGIlYWOOd. Cilifornll , •. 
Paramu, . New Jersey ..• Skokie, 
Iliinoio. Their ~Olllpitle ad· 
dresses Irc U,led 100 ... 

· Se ... t~t Only 

QUEBEC 
Hewl.II·Podatd {Cln,dl l lid . 
275 Hylll., Boule_"d 
Polnle Cilire 
lei (514) 697·4232 
TWX 610·422·3022 
Ttlu : 01·20601 

FOR CA NO\ DI o\N AREAS NOT 
LISTEO: 
Conllct Ht .. IUI·Pacurd (C,n· 
1\hI) LId . In Poln le Clalfe. II 
Ihe cOlllplelt ,ddreu lilted 
aOOve. 

URUGUAY 
Pablo rerr,ndo S.A 
CGmercl,1 e lnaullllli 
A_enid, 111111 IBn 
Casrlll de COrrto 370 
Monlnld.o 
Tel : 40·3102 
Clble. RADIUM Monlu'deo 

VENEZUELA 
He ..... le!l· Plc klfd Oe V~"U~tlo 
C.A. 
Aparlldo !I0931 
CarlCU 
Tel ; 7U8.0S, 71.8U9, 71.99.30 
Clblt. HEWPACM ClflCIS 
Tttn 21146 H(WPACK 

fOR AREAS NOT LISTED, 

CO NTA CT: 
Hewltll,P'~hrd 

I NTlRCO~TlNENTAL 
3200 H'"vlew Aye. 
PII~ '"~. Caillernil 94304 
Tel, (415) 49J.1!101 
TWX 910·)7]·1261 
Clble HEWPACII Pl io Allo 
ftle. 0)4·8300, 034-803 

( 8·72 



EUROPE 
AUSTRIA 
lI.wleU·Pleura tn m 1111 
N,n(\tl'~1 ~2/J 
PO 110. J 
... ·1205 ¥lInn 
hi, (0222) 33 66 06 to 09 
C.bll H(WPAII ViIMI 
hi,. 75923 "'''P'. I 
BELGIUM 
Hewlelt PKu.d 8tntl". 
U,HV 
~.t""t au COl-VII!. I 
8-1I10 ' .un.l . 
Ttl (02, 12 22 40 
C.bll PAlO U H Bruntl. 
Itlt . 1l4iJ4 

DENMARK 
H ... lttt PKl;!'G . /S 
OIUy'J 31 
011-3460 I lrk"" 
Ttl (all I' 66 10 
CIIII, H£WPACII AS 
h'I ' IGUO hp 11 

H ... lt\l PKb.d AlS 
;"'1f19 
01(-8600 $ilkUII, 
Ttl. ,00}U·n.66 
hlu 16640 hp u 
C.ble H[WPACIU.$ 

FINLAND 
IIurldt'Pu k •• d 0, 
BVlfY'ldl 26 
po. Boo 12'15 
Sf-G01;o(l Hllllnki U 
ttl (901 13130 
elll'" H[WPACKOY.H.ldnkl 
ItlU 17· 1S63 he' 

FRANC E 
Ht",letI P,eura 'r."" 
Ou., ,,, dt COII,I'"OI\l1 
8011. 1'01, .1. No. , 
rgUOI alii, 
Ttl 0)9077,25 
c.bl, HEWPACK D,ur 
Ttl, . 60041 

HI ... ltlt·Path ,d flinCI 
4 QU'1 au Uro,ts 
1-6932 1 lr •• e .... I 
Ttl /71) 12 61'$ 
Clbl. HEWPACK l,on 
Ttle . )1517 

Hewlelt'Pl( u rd r.allC. 
29 .u,II,la co. .. 
fll100 111111.1c 
Tel (61) IS 82 29 
hI" ~1951 

GERMAN FEDERAL 
REPUBLIC 
Hewle U·Pl cka.d V •• I.lebs-Gmbll 
Bt.lln •• SI,au. IIJ 
I'1Is,11(1I S60 140 
0-6 Nltdlrl!.chllac~ flm ~ 
Tt' (06 l1 i SO-lM·1 
Cabl, HEWPACKSA T.ankl u.1 
T,I •• ~I 32 49 rItA 
H.wIUI Puu rd Ve.trl,b . ·C",bl'! 
H"nnb",e.Utnu 110 
0·70JO IobllftlU. WU.It@ITIbe'l 
leI 101031) 66 12 ., 
C'bl, Jot(PAK lobhftl.ft 
Telu 72 65 1]9 bIIn 

H,wl. U Plcb.d V •• I.leb,·CmIlH 
Velllp~.er w., 11 
0·4 0Qu.ld .. , 
ltr 10211· 6J 10 JI J5 
Ttlt. IS," 5JJ Iopdd d 

He wr,UPilC b rd V'flrl'bs-CmbH 
Welldtn,I •. 23 
0·2 ~lIIbY'1 1 
Ttl, 1G411l2~ 05 51 52 
Cabl. , H(WPACKSA Hambu., 
Tel • • 21 53 032 hp~h d 

Htwlt ll ·PilCh.d V"I.I,b,·Cmbli 
Uftle.h.lchln,e. ShIne 28 
ISAII C'nle' 
0-8012 OneD, u"" 
Tel (DIll) &0] 3D Up 
reI .. 52 49 15 
Citble II[WPAC~U "'u<~en 

(Wull" lfnl 
lI, wIUI,Pl(h.d V .. ,,,. bs·CmtlH 
WiI""fI.do.I.r SIUUt 111/ 114 
0·1000 h.lln w. 12 
Ttl (0111 ) J111046 
T.It . II J4 OS hlIOln d 

GREECE 
Ko,ln KariyaMl1 
IS. EH"OU SI'OI I 
Albenl 126 
Tel. l2JO·3Ol 
Clbl, UIUJI Allllns 
T.lt. 21 59 62 . kl' I' 

IRELAND 
Hewlln P.c"',d ltd 
224 Bllh RN G 
SI'UI~ . Sli 4 OS. IlIC ks 
Ttl Slou,1I (0153) 33341 
C,blt HEWI'IE SloUlh 
hie' lUll 

Ht .. l.tt~l(urd tid 
Tile Gratto"s 
Slamfo,d H.w Rotd 
AII.IMh .... CbI1 M ... hllaad 
lei 1061l 9Za.I(;2fj 
Tel .. 661068 

ITALY 
H.wl. t! PlCu.d 1\,lIltll SpA. 
VIlr """1"10 veoellCd 2 
).10124 MU .. 
Tel (2) 62~ 1 UO Ii"U) 
Cabtl HEWPACM IT Mllu 
Tel" 3<'046 

Ht·"I.tt·PlCu.d I"IIIM S.pA. 
p,.tli M,.con! 
1.00144 "1M • h. 
Itl· (6159 12544 5. S91~941 
Clbll HEWPACMIT Rllme 
hi .. 115\4 

H.wlen Pl(u'd IWlau $.".A. 
VICoio Pule,l. 3 
1·35100 Pld ... 
It, ' 49166 40 62 
Tel., 32(101.6.,. MIlan 

AFRICA, ASIA , AUSTRALIA 
ANGOLA 
lel.el" Empltu T"nll 

de (Gulp.menlOl (fecl.1< U 

'" lIu d, e,.,."ou Rodllilln 
'2-1 

Bo. 6411 
Lunda 
Cabl. Hl(CIU IU~d. 

AUSTRALIA 
He wle n ,poIekl!d AYII •• 1i1 

Ply. lta 
22·26 WeI . SIIHI 
, lin 1.1,. JT45 
VIC IO,II 
lei 20·llll (6 """) 
Collie HEWPARO ~1t1!au.nt 
Tel.. ]1 024 

He .. lelt·P"k.,d A~IIII'" 
Ply. lid 

Co."" arid •• & WUI Shull 
""""'. New Soul~ WII ... 20n 
Ttl 4" 6\066 
Clllte HfWpuo S,dn" 
felt . 7156 1 

H.wlo"·p,,kl,a AUllllh. 
Ply lW 

91 Chu"hlll Roaa 
' ,01P,,1 SOU 
SQ~t~ A~~I .. 1I1 
Tel 652366 
C.bl, H(WI'ARO A~tll'de 

HewJ,U PJC h .d AuS I"lfl 
PI, LId 

2nd floOI. Sultl U 
C.uM.",a B~lldln," 
196 Ad.lllde Ttrrl(l 
' trlft. W A 6000 
1.1· 2S 6UM) 
C.blt HEW PARD Perlh 

Hewl.U·Pach.d Au.lralra 
Plr Ltd 

10 Woolley Sl'ttl 
PO Bo. ]91 
IIlc klin A.C.T. 2602 
Tel 49·119~ 
Clble II{WPARO C,nbe", ACT 

He"'lttt,PK ~ lId Ay\h,UI 
PIJ. ltd 
6 H •• II.d SI'UI 
PO Bo. 135 
Ken mo •• 4069 O~ttnll.nd 
Tel 7040SO 

CEYLON 
Unlt.d (1Icllltal, lid 
P_O. BIll 611 
V.h.l, Bylldln, 
SlIp!n SUttl 
CII.lllt. l 
Tel 2fl696 
Ca~le HOIPOINT COIDmto 

CVPRUS 
KJprOnlU 
19 C"IO"OI " XenOIlO"tol 'OK 
PO BelllS2 
Mletsla 
f.l, 4~28/29 
Coble· Kyp.onh plndeltJs 

ETHIOP IA 
A" lcn SaluPowtt ... ArellCY 

P,lnl' tid .• CO 
P. O. BOl 718 
Sl/59 Cunnin,ly.., 51 
U'I, AhU 
Tel, 1728S 
C.bl. ASACO Addlubaba 

Blue 5111. Ltd. 
I-I 111,\ 
$a'Olln'Ilt:., Raid 
5' ~INI'tllh' 1 
Tel 76391.11393 
C.blt BtUHROST 

alue SIll. lid. 
2)·24 Stealld l,nt leach 
Mldr., I. Inclla 
Ttl 2 J9 S~ 
Teltl 379 
C.blt BLU(STAR 

IIIH! SIll. ltd 
18 Malp, Ihnl'lo .. 
O.ndll MolCI 
.Imlhctpur. InGIi 

HONG KONG Ith Ja 04 
~hmldl '- Co (HoO' Ken. ltd C,bl. BlUESTAII 
P_O. BOI 291 
1511. Punce's BYlidln, ISIh rioor INDONESIA 
10 C~a ler Road Bah 8010n Tlldln, COJ. N V 
H'~I lIoa, Olallh "'e.oeka 29 
Tel. 2. 0161. 212135 lud~nl 
Clblt SCH~101CO Honf Mon, ~:~'1~9:~~1560 
INDIA Tttn 01-109 
"u, SIll Ltd 
Mutllfl hlld'"IS 
J'fIIl~ta" T,,, Rd 
l omby XlBR. Indll 
Tel 29 50 21 
Telu J751 
C.blt BlUHIIOST 

Ifu. SIll LId 
Bind Bel Hau" 
P .. b~lde~1 
Io mh , 2500. l..s" 
111. 45 13 01 
le'e . 3151 
C.ble BIU£51AA 

Blue SUI Ltd 
E4 40 C",I lines 
~""'IIf. India 
Te16B112 
C.blo BlUESTA~ 

Bloe SI.Ir. ltd 
1 HIli SIIf.1 
PO ac . 506 
CI IUIU I. Indl' 
lei HOIlI 
Teit . US 
C.ble BWESTAII 

Blue Sllf lid 
Blue Stir HoUI. 
J~ R,n. ROld 
L"I'II Nap. 
Mew D' I~I N. I"~,. 
Tet U J2 76 
Itlt. UJ 
Clble BlUESTAR 

Bluo SW. ltd 
Blu, SII' Hou" 
!I IlA "'Jii"1~ Rud 
hnllll".15 
1.1 51411 
T"e. 410 
Clbl, BIUESTAR 

Myltr<O" '~le".'I;orul lt~ 
•• tnu. Seliya 130 
P.O. 8<). 1112 
T.~erlft 

Ttl IJ 10 ]~19 
Cabl. MVLTlCOrtP TC~'III 
hte . 219] mel In 

IS RAEL 
Elfe l.en'e, " Enflnu.ln, 

011_ 01 MOlo.oll hfltl lid 
11 Amlntd.~ Sllftl 
I I !-A, I, 
T,L 3694 1 (l IInu) 
CIDI. BASTn TtlA'I~ 
Tele. MOTtl Il 

JAPAN 
Y~kltll"'IHe",IUI Pocu.d LTd 
Ohash! Bull~ln, 
1·59-1 Y01O,I 
Shlh,a \Y. Tt~" 
If I· OJJ71).2211/92 
Ttleo 1]2-'024YHI' 
Clble Y~PM.RI\EI TOil 2].", 
Ye kOII .. 1 Hewl. U·P.CUfd lid 
N'I.i 1111'111 Bid, 
2 2-B ~IIU" 
Ibat~CI-Shl 
Ou~, 

Tel 0126121-1641 
Telo. 5J32-JI5 VIIP OSA!(A 

YokOI,".-H",lett P"~I'd lid 
Ita Bulldln, 
No. 59. KGloII-<ho 
N,~amu .. ku. MUI" C.I, 
Tet 105') 551-0115 

HtwilU P..: kard lIailaM SoP A 
Vii COlli. 24 
101012"9 hrl. 
Tel (II) 5312 64 
T,lt. 32Q.16 vIa MII.n 

LUX[I~aURG 

H.,.lell Pl(u.d BI"II~. 
S,A. N V 
Avenu du Col.Verl. I 
B·1I70 • • uu III 
Til (OJ 01, 12 22 40 
CoIIlf ~"t08EN '''uu.I, 
Telu 2J 494 

NETHERLANDS 
Htwlell Plchrd Bentlul. N V 
wee"lfll.ltI 111 
1'_0. 801 112S 
Amllerd,m. Z I I 
Tet, O;l'G·U n 71 
Cabl. pAtOIEN ,I,m,ltldlm 
hi.. iJ 216 hel'l nl 

NORWAV 
He",lett P"'I,d HO',1 A'-S 
80.tH 
~hl •• n IJ 
N-1J4~ Mulum 
Ttl. (02J· ~J n 60 
felt. 1642 1 hpMI n 

PORTUGAL 
TtI~I .. -("""tP TlcniCa de 

toulpam'n lOI 
(ItelfICos 5.1.1.1 
AUI Rodrllo dl Ton .. u 10] 
PO. BOI 1~11 
p lhh. I 
feh (19) 68 60 12 
~ble TH ECIAA lIsDon 
Ttl" 1591 

S PAIN 
Hewl.U PK kald hpl~ola. S •• 
leru Ho I 
Mt •• ld II 
Itl lSI 2fi 00 
Tettl- 7]515 hllC 

YokecaWI·H",IUI·P'c\lfd Ltd 
Hilla Bldl 
2.01-2 S~lllOh'" IlIIa 
KellO .... ~u 
Yoh~.ml 222 
Tel. 045·432·1504 
T.lf' Ju·n~ YHP JOK 

'O\ol'w, Hewltll PKUld l la 
ChlNl BId, 
11m. 603 3. 
2·ChOnHI 
IIUIrII--CIiO. 
M,l • • JIO 
Itl. 02"9'-'514JO 

KENVA 
Kenya Mln'lln 
PO. Bo. lUl l 
MI I"~I . ~Inya 
Tel, 5712fi 
ColD!. PROI ON 

KOREA 
Aml,aca Corpgrahon 
Ind~~lfi.1 P,odllCIs 0.1 
Stoyl I' 0 Bo. 1103 
&Tn !lOll •. DltK",nl Bid. 
101 Se)CInlRo 
ClIonl'O Ku. SeoUl 
Tol 11n2~-1 

C.bll AfI4UACO Seoul 

LEBANON 
COft,IIntlft (. M""dll 
1'.0. 80. 121) 
ar.., I.ul 
Til 220146 
Cable (l(CfIlO~ut:I(AR Bel'YI 

MALAYSIA 
MECO MB Mal.,sll Ltd 
?lo,on, 13/ 6A 
Section Il 
P'I,lin, U". S,'u,Of" 
Cable "'£CO~I Kull lump"1 

MDZAMBIQUE 
A.. N COntll.n. LOA 
4. 1 ApI 14 A. D. lutl 
P.O. k. 107 
lUltftC O "'"quu 
C'Dle NEGON 

NEW 2EALAND 
!leNteu P"~"d Ii 1 lid 
'4-96 O, ... e" SI 
P.O Ba. 9~4J 
Cou'teM, PllCe 
""',I1I .. ,tln. M.L 
Tel 56559 
C.ble H[WPACK Wei Inflen 

IIt .. lm Pa<~I,1I Ii l Ltd 
110.51092 
'uku"ala 
1.1 Sb·9U1 
Cablt HEWPACK. A"'~lIncI 

1 ... I.II·PKh,a hlllllo(l. S.A 
"" I.on'lIdo 21·2] 
( ... u l.fI, 11 
Tel. (3) 20J 62 00 
lelt . 52fiD3 h"be 1 

SWEDEN 
Hlwlell'PK katd S.e,I •• A' 
( nl.bellvl.u I·] 'x, 
S·I6I 10 llIlIlIlU 20 
TIl (OSlUI2 SO 
Cabll, M(ASUIIE M(N T5 

Sloc t liolm 
Ttle" 10121 

lI.wl lll ,PoIeu.d Sw,I •• A' 
H. ,UftIUIIn 9C 
5·4l l 41 MIIIHIII 
reI· (OJ I) :2168 0001 
Ttl" 21 J121>pm1Rdl' 

S WITZERLAND 
lIewltU P,, ~ .. d (~~ .. ell) AC 
lilrchll$hUIt 20 
PO Ba . " 
CH·1952 $0:1111 .. 1. Z~flch 
TtL (01191 1121124 
Clbl., HPAC CH 
T,le . SJ931 hp~, t il 

Hlw!elt PKh'd (~h ... ,,) At 
_ ... dy kfl~Yl.an 7 

PO 110 . IS 
1217 MI , IIn 2 'lnln 
T.L (on· " 54 DO 
Cable HEWPACMS-A CtntU 
Tile . 21Jllllpu til 

TURKEY 
Ttldom En"nu,lnl au'flu 
SlI" ~ So~ NO. ISfl 
A'IS~p·a'101Iu 
P O Bo. 1)1 Be101Iy 
hlanhl 
Te l. 49 40 40 
Cabl l TU( MA1ION 1IIInbuT 

PAK ISTAN 
My,h\o , ComPlny. LId 
OGlmtfl CllalllDelt 
lJIduU.h HlIOOll ROid 
."achE 3 
TIl! 511021. 512927 
Clble COOPE.ltATOR KiloIehl 

"'ulh ' o .. COm",,,,. Ltd 
laB. SIIIII1,e Town 
h ... lplndl 
TtL 41924 
CallIe rE"'US A.wal"IIIIII 

PHILII'1'INES 
(Ite l.om .. Int 
5 1 ~ nOllr. A.cMoe" 
Cenler BIOe 
AJall A .... Mlklll. 111111 
CC PO lei_ 1028 
",.kall . Ailal 
TOI "1111.11·76 11 
CoIbl. nE"'U '''In''l 

S INGAPORE 
M«ba~lul and CombUlUOn 

En . lnOl.ln, eo""""r lid 
9. Win IW'III 
Ited 11111 l"au,lfIIl hilI' 
Sl.'.p .... ) 
T.I 64236 1·3; 6]2611 
CoIble_ M[CO~B SI~,lpOlf 

IIt"lett PKUld T., bIT 
A,U OIllce 
P.O. Bo. 81 
AI,"nd" Pall Oll rel 
5Inlaf'" J 
Tel 61302' 
Cablt H['IIfP.CIC SI~C.I'OItE 

SOUTH AfRICA 
IItwle ll PK klld Soul~ Ah,ca 

(Ply.). ltd 
1'.0.10' JI116 
Bfllmlonl"n T"n\,"1 
Mllntl lon 
30 De Betl SI,UI 
Jlhunsb'l 
Tel nS·2080. 725·2030 
leln 0226 JI'! 
Cfble, HEWPACK Jol'l.lnnflbull 

He"ltU PoIel""d So..lh AfI,c. 
PI,. ). LId 

Bre.Cllllt lIou.e 
Blee Slreel 
CIPI l.w, 
Te! 36019. J.f;$04~ 
tlble H(WPAC~ CIIl' To ... 
Tel" ~0006 

11.,,,1011 PKU,d So~lh AJ"c, 
Ply." lid 

UI R'de' Itold. OUlb.n 
1'0Bo.99 
Ove,, "I. rlll.1 
1'1- 8811]02 
III .. $6J9~ 
C~Dle II(WPACt( 

UNITED KINGOOM 
Htwlen Plc u rd lid 
124 aaIIl Ro.~ 
510Ulh . SLI " 05. Buc k5 
T.I SIQ ulII (015 ] ) JJJ41 
Colo!.· HEWPIE SIoII,h 
TIlt . l U ll 

Hlwlett'Pocu' d ll~. 
" I ~e C"tlonl" 
SI~m ro'd Htw Aon 
AIIJi.c ...... Clltlll"t 
Itl- (061) 92111626 
Ttt .. 64&061 

SOCIALIST COUNTRtES 
PLEASE CONTA,CT: 
Hlwllll-PKU,G Cn m.1I H 
Handelsul ~2/l 
PO Be. 1 
10 1205 VluM 
"" 102221 3l 66 06 10 (It 
Calli., H(WP/:X Vrtnfta 
hie . 1592] ~,wPlk • 

ALL OTHER EUROPEAN 
COUHTRIES CONTACT: 
HtwTUI·Pl(h ' G S.A. 
R ... du Boliodu·(ln 1 
PO Bo. 15 
CH· 1211 MIYlln 2 "n,wl 

SWIUftllnd 
Til, (022) 415400 
Cable HEWPACKSA Ctntya 
Ttl.. 224 16 

TAIWAN 
H.wltlt PKUfd Tll-on 
II Ch ..... ShllCl Wu t RNd 
:lec. t 
Own"l Inlu •• MI 
CO'P. Bid, 1111 f lO(l' 
h l,tl 
I.L 319160.1.2. ]75121. 
( . 1 2(0.2" 
Tlln TP824 HEWPACK 
Cable H(WPACK hl"1 

THAILAND 
UHIMESA Co .• LId. 
ClIonlkoln" Build' . , 
56 Su.jWlln.u Aold 
'101''-
TtI- 31956. JiJOO. J I)07, 

JI540 
Clble UNIM EU 8In,ko~ 

UGANDA 
u •• ncla l,te-Ueet,jt Co .• ltd. 
PO. Bo, 1449 
KIIII,.I. 
TI" 5721t 
Cabl. COMCO Kampall 

VIETNAM 
Plnl"sul" IlId!n, Inc 
P.O. Bo . H·] 
216 II lu.VUOnl 
5 .11'~ 
It I zo.aoS. U39a 
Cablo PENTItA. SAICON 2(2 

ZAMBIA 
II. J nlb"'y flall'lbl,) lIa 
P_O. 80. 2192 
lusab 
11mbla. C.nllli AI,!<". 
lei 1319l 
Clbl. AJlJAVf((. lupkJ 

MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT S HOWN PLEASE 
CONTACT: 
H ... ttU·PH\.,d 
CO-tHolnlUon Of"ce fa' 
Mldllt"a"Un and MIddle 
(UI (»erlllo", 
VI' M"otCO. 1 
100144 lIome·Eur. 1111, 
Tel ,6: 59 '0 29 
Cabl. H(WPACKlf lIolM 
Telt. 61S" 

OTHER AREAS NOT 
LISTED, CONTACT; 
Kewlett ·PlCh !d 

INTERCONT INENTAL 
1200 H.II"tw A',e 
Palo 1.110. Ca"fo,n', 9~304 
T.l '.151 J26·1ooo 

(Feb. 71 49J· ISOI) 
IWX 910.l7J.1261 
tlblt H(WPACK P.lo AIIO 
T.II' 014 1300. 0341493 

( .. 12 

I 
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I DISASSEMBLING THE BINDING 

I 
}/' raised dot 

t 
cnmp 

1 
1 -
I 

1 Unhook the end ring. 2 Slide the binding apart. 

I 
ASSEMBLING THE BINDING 

I 
1 
I 
1 3 Engage the binding, but skip the first ring. 4 Snap the ring into the groove. 

I 

I 
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