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Draft International Standards adopted by the technical committees are circulated to
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least 75 % approval by the member bodies voting.

International [Standard 1SO 4342 was prepared by Technical Committee 1ISO/TC\ 184,
Industrial aufomation systems.

Users should|note that all International Standards undergo revision from_time to time
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latest edition| unless otherwise stated.
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INTERNATIONAL STANDARD

1SO 4342-1985 (E)

Numerical control of machines — NC processor input —
Basic part program reference language

0 Introduction
0.1 Geng¢gral features

0.1.1 A pgrt program is an ordered set of instructions in a
language ar|d in a format required to cause the generation and
commands [for operations to be carried out under numerical
control (NC). The instructions of the language are processed
sequentially| in two stages, processor and postprocessor. The
processor sfage is substantially independent of the numerically
controlled [machine, and the postprocessor stage takes
account of the features of the machine and control system to
be numerically controlled.

0.1.2 Numijerical control is applied to many types of machine,
but the language defined in this International Standard has
been develgped primarily for numerically controlled machine
tools — herce the words ““cutter’”’ or “‘tool”’, and ‘‘workpiece*
or ‘“part’”, fare used in the description of the language ‘to
indicate thg working element and processed element (respec-
tively. Many of the reserved words of the langudge,‘are also
derived from metalworking terminology.

0.1.3 This| International Standard is partly’ informative and
partly definitive, with the intention of enabling unsophisticated
users and | potential users to discuss and define their
requirements with suppliers. The‘formal syntax description of
the language has been included to aid implementers.

0.1.4 The [anguage descrfibed in this International Standard is
a reference| language\(RL). It has been divided into logical
pages accofding, to>the type of statement or facility, with the
intention thpt.€ach logical page will become a unit of further
standardizaﬁon work. It is also intended that each logical page

encompasses the use of workshop technologyj

in an addendum to this International Standard.

will be described

0.2 Numerical control reference language

0.2.1 The numerical control (NC) reference IInguage (RL)isa

problem-oriented language developed for t
parts. It is similar to scientific programming

e machining of
languages, and

contains many. of the facilities and a large paft of the compu-

tational ability of these; additionally the RL {

rovides for both

the description of shapes and commands for novement of the

machine.

0.2.2 The RL is written in lines, and for
describing the RL, the level of communicatio
manuscript stage of programming. Therd
character for statement termination, but tH

the next. This concept permits th= descriptiol

the purpose of
h assumed is the

is no special
ere is a special

of the RL itself

character to signify that a statement continue]:from one line to

to be distinguished from the rules for represe
on various media such as punched cards or

tation of the RL
paper tape. The

rules for representing the RL on punched cgrds are given in

annex A. The syntax description of the refer
given in annex B.

0.2.3 The RL is a symbolic language; that is,
assigned to a symbolic name and the entity rq
the part program by that symbolic name.
arithmetical values a symbolic name may
reassigned.

ence language is

an entity may be
tferenced later in
For other than
hot normally be

0.2.4_Unlike scientific programming languages there are no

is suitably identified as belonging to the core or a module of the
total reference language.

0.1.5 The output from the processor (CLDATA — derived
from the term “‘cutter location data’’), which is also input to the
postprocessor, is the subject of separate standardization
documents. The definition of CLDATA effectively encom-
passes the part programming language necessary for using
capabilities of the postprocessor, and the CLDATA standard
ISO 35692 is the prime reference source for this part of the total
language.

0.1.6 Some processors may interface with workshop
technology processors. That part of the total language which

explicit or implicit type associations in the RL. The type of
entity is determined by the type of statement in which the
entity is defined.

0.2.5 The arithmetical type of ertity has always a real value,
that is, it is an approximate representation of a real number. It
has an integer part and a fractional part and can only represent
a certain number of the most significant digits of the number,
depending on the implementation.

0.2.6 A significant feature of the RL is the “‘nesting’’ facility,
by which an entity may be defined in parenthesis instead of
using a symbolic name.
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1 Scope and field of application

This International Standard defines a higher-level symbolic
part-programming language which is processed by a digital
computer to produce a NC machine program.

The language has been developed primarily for numerically
controlled machine tools. It is a reference language, which
means that it is not necessar:ly intended that the whole of the
language be implemented. It s expected that parts, or subsets,
of the language will be ‘mplemented to suit particular
circumstances.

3.2 The coordinate system is a right-handed rectangular
Cartesian system, related to a workpiece mounted on a
machine and aligned with the principal linear slideways of that
machine. The positive direction of movement of a component
of a machine is that which causes an increasing positive dimen-
sion on the workpiece.

3.3 In the RL, the reference axes of the coordinate system
are X, Y and Z. These are used in the description of the
workpiece and it is assumed that the workpiece is stationary,
with the tool or cutter moving relative to the workpiece

2 References

1SO 646, Information processing — ISO 7-bit coded character
set for informatiop processing interchange.

ISO 841, Numeri¢al control of machines — Axis and motion
nomenclature.

1SO 3592, Numerical control of machines — NC processor out-
put — Logical stiucture (and major words).

1SO 4343, Numerical control »f machines — NC processor out-

put — Minor elements of 2000-type records (post-processor
commands).

3 Coordinate system

3.1 IS0 841 is the basis for defining the coordinate system of
the RL. '

toordimate systenmwhetherormot-thists-troeforthe actual NC

machine tool operation.

3.4  When specifying angles of planes the positive|direction is
counterclockwise and the reference axis.is as follows :

Plane Reference axis
XY X
YZ Y
zX VA

3.5 The positive\direction of angle is counterclockwise from
the reference. axis.

3.6 Angles are expressed in degrees and decimal fractions of
a degree.

3.7 The output from the processor (CLDATA) usgs the same
conventions as the RL, and the output coordinate$ refer to a
reference point on a cutter (usually the centre of theFip) relative
to the workpiece coordinate system used in the paft program.
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4 lLanguage structure

4.1 General comments

4.1.1 General semantics

ISO 4342-1985 (E)

Digits and letters are used to create unsigned numbers and keywords which in conjunction with characters and special characters may
be used to create identifiers, labels and literal character strings. Any valid combination, if existing, may be used to construct a state-

ment and a number of statements arranged in a specific order constitutes a part program.

4.1.2 Sub-

For
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
1)
12)
13)
14)

ers, see 4.2;
its, see 4.3;
cial characters, see 4.4;

racters, see 4.5;

signed numbers, see 4.8;

kelywords, see 4.9;

sihple indentifiers, see 4.10;

identifiers, see 4.11;
Iels, see 4.12;
statements, see 4.13;
nesting, see 4.14;

part program, see 4.15.

4.1.3 Limjitations

None.

4.1.4 Syntax

< lapguage structurg>: : =

{ Ilc [ <letters > <digits> < special characters> < characters >

< symbol for literal delimiter > < literal character string > < unsigned numb
< keywords > < simple identifiers > <labels > < statements > < nesting>
< part program > ] }

ers >
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4.2 Letters

4.2.1 Semantics

Letters have no individual meaning, being used for forming keywords, simple identifiers, character strings or labels.

4.2.2 Limitations

None.

4.2.3 Syntax

<letter>|:: = A|B|C|D|E|F|G|H|I|J|K|LIM|N|O|P|Q|R|S|T|U|VIW]|X]|Y|Z
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4.3 Digits

4.3.1 Semantics

Digits have no individual meaning, being used for forming simple identifiers, unsigned numbers, character strings or labels.
4.3.2 Limitations

None.

4.3.3 Syntax

<digit> :: = 0]1]2|3|4|5|6|7|8]|9
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4.4 Special characters

4.4.1 Semantics

Special characters are used as operators for building up arithmetic expressions and as punctuation marks (or separators) in
statements. When special characters are used in literal character strings they are treated as characters with no syntactical
significance.

+ — * /1  arithmetic operators (see 5.2).

) closing parerithesis, used as a statement label separator (see 4.11) or in connection with opening parenthesis for
nesting.

( opening parenthesis, used with closing parenthesis in subscripting or nesting, or function arguments,

decimal point. 4

Il
@

[uals, used for assigning an entity to a name.
/ slant, used as a separator between a major keyword and the remainder of a statement.
, cpmma, used as a separator between elements of a statement.

statement label separator (see 4.11).

bllar or other currency character used to couple statements and delimit the start of a comment field.

<>
Q.

; sImi-colon, used as a separator between statements.

ostrophe, used for delimitation of a character string,

Q)

The space charagter has no significance except in character strings.

4.4.2 Limitatiohs

None.

443 Syntax

< special ¢haracter > :: = — | . > /], | =[(]$]|T];]:]"

’

NOTE — $ is given|as an example of asnational currency character.
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4.5 Characters

4.5.1 Semantics

A character is a letter, digit or special character or other valid character.

4.5.2 Limitations

None.

4.5.3 Syntax

< character > : : = <letter > | < digit > | < special character > | < other valid character >

NOTE — Other valid characters have no significance within the language but are nevertheless considered as valid jnput. These|characters are not
otherwise deffined in this International Standard. They should be manageable by the specific implementation and be selected frofn the character set
defined by I1$0 646 and 1SO 840.
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4.6 Symbol for literal delimiter

4.6.1 Semantics

The apostrophe is used at the beginning and at the end of a literal character string to indicate the extent of the literal string field.

4.6.2 Example

PARTNO/'VALVE HOUSING’

4.6.3 Limitations

None.

4.6.4 Syntax

< symbol for literal delimiter> :: =



https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

ISO 4342-1985 (E)

4.7 Literal character string

4.7.1 Semantics

A literal character string may be used in statements, for listing text, or in the postprocessor statements such as INSERT for passing
special information through to the postprocessor on the CLDATA. The set of characters permissible is not limited to the set of letters,
digits, and special characters defined in this International Standard. Within a literal character string, any special characters are treated
simply as characters without syntactical significance.

4.7.2 Example

M A TR AL
P1 #FPOINT/0;0,0-COMPONENT DATUM

4.7.3 Linjitations

None.
4.7.4 Sy];tax

< literal character string > : : = <symbol for literal delimiter > g [ < character > <symbol for literal delimiter >
NOTES

1 The synfax of a literal character string implies that the empty string is allowed.
2 Space characters are significant.
3 A remark (comment) following a single or double currency character need not be a delimited character string.

4 A literal Eharacter string not terminated by a closing apostrophe prior to afarbitrary line limit (for example the card column 73 in annex A) is con-
tinued on the next line without the need for a currency character.

5 An apostrophe is represented by two apostrophes in a character string delimited by apostrophes.
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4.8 Unsigned numbers

4.8.1 Semantics

Numbers have their usual meaning, being built up of decimal digits and may have a decimal point. If no decimal point is included in the
number, it is assumed to appear after the rightmost digit.

4.8.2 Examples

47711
58.

3.14

4.8.3 Limitations

There is no defined limit to the number of digits within a number, the limit being implementation dependent)No distinctior]s are made

between integer gnd real numbers since all are used internally in the real mode. In every case where an integer value is rg

example in a subgcript) the fractional part of the real value is truncated.

Number represenation within a computer is not necessarily exact. Therefore, approximations are used where necessaryj

the effect of exadt operations. These approximations are computer dependent.

4.8.4 Syntax

< unsignedl number >

1= ’1‘[<digit>] [.]If[<digit>].'1‘[<digit>]

10

quired (for

to achieve
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4.9 Keywords

4.9.1 Semantics
Keywords have a fixed meaning within the language. They may be regarded as entries in a vocabulary list.
The set of keywords is not fixed but may be enlarged in future revisions of this International Standard.

Keywords do not have the role of delimiters, in contrast to some scientific programming languages for example, as two adjacent
keywords have to be separated from each other by a special character.

give additidnal information. These classes can be divided into two subclasses each : the processor and the postpro¢essor keywords.

Keywords ire divided into two classes, the major keywords which define the type of the statement, and the minoi keywords which
Postproce:

or keywords are listed and defined in 1SO 4343. An alphabetical list of all keywords is given inf@nnex |D.

4.9.2 Examples

POINT
INTQF

4.9.3 Limijtations

Keywords ¢onsist only of letters and have at least two letters.

4.9.4 Syntax

< kgyword > : : = g[<letter>]

1
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4.10 Simple identifiers

4.10.1 Semantics

Simple identifiers have no inherent meaning and are used only as specificators (see 8.1.4), labels or arithmetic symbols.

4.10.2 Examples

P2
L1

BOBBY1

4.10.3 Limitatig
A simple identifie]

processors should
should contain a

4.10.4 Syntax

< simple iq

ns

digit.

entifier > : :

- shall not be redefined within a part program except when used as an arithmetic symbol, [is recomm
not accept keywords as simple identifiers. A simple identifier, unless used as a synonym,-of more thar

= < letter > g[<letter> | < digit >1]

ended that
one letter

12
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4.11 I|dentifiers

4.11.1 Semantics

An identifier is similar to a simple identifier but normally carries a subscript.

4.11.2 Examples

P2(1)
P2(5)

4.11.3 Limitations

An identifigr shall not be redefined within a part program except when used as an arithmetic symbol.

4.11.4 Syptax

< id¢ntifier > : : = < simple identifier > (1) [( < scalar > )]

13
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4.12 Labels

4.12.1 Semantics

A part programmer may attach a label to a statement for statement identification. The label may be referred to in a conditional or un-
conditional transfer statement or a geometric transfer statement.

4.12.2 Example

A1) GOTO/P1
or alternati[eh,l Al GOTOQ/P1

the label.

where A1

4.12.3 Limitatigns

None.

4.12.4 Syntax

<label > {: = © [<digit>]| < simple identifier >

4.12.5 Cross-reference (see annex D)

IF
JUMPTO
TRANTO

14


https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

ISO 4342-1985 (E)

4.13 Statements

4.13.1 Semantics

A statement is a complete instruction or unit of information comparable with a sentence in a natural language. A statement consists
of a single keyword or a syntactically defined sequence of elements separated by special characters. These elements are keywords,
simple identifiers, unsigned numbers and character strings.

There are several types of statement, grouped for convenience of description into the following five main clauses of this International
Standard : clause 5 arithmetic, clause 6 program definition, clause 7 program execution, clause 8 geometrical definition and clause 9
geometric execution.

Statement$ may be labelled or unlabelled. Wherever a keyword is allowed within a statement, it may be replaced by a previously
defined symonym.

Everywherg within a macro where a keyword, a simple identifier, or unsigned number, is allowed, it may’be replaged by a declared
macro pargmeter name.

4.13.2 Limitations

None.
4.13.3 Syntax
<statement> :: = (1) [< label > [)|:]] < unlabelled statement >
< umlabelled statement > : : = < arithmetic statement > | <.program definition statement > |

< program control statement > | < geometrical definition statement > |
< geometrical execution statement >

15
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414 lactina
£.0& Nestling

4.14.1 Semantics

Any unlabelled arithmetic statement or unlabelled geometrical definition statement may be nested.

The statement is written between the opening and closing parentheses. Wherever a simple identifier may appear, it is possible to nest
the full statement with a simpie identifier which may be referenced later in the part program, or to nest the statement without a simple

identifier or equals character. The three alternatives

a) simple identifier,

b) nested statement without simple identifier,
c) nested stafement with simple identifier,

are included in the term ‘‘specificator”’. For example, where an entity of the type “circle” is valid, the term “cifcle specificator” is
used.

4.14.2 Example
The statements

PT4 = POINT/3,6
PT6 = POINT/8,9
L2 = LINE/PT4, PT6

may be written ag

L2 = LINE/(PT4 = POINT/3,6), (POINT/8,9)

4.14.3 Limitatigns

None.

16


https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

1ISO 4342-1985 (E)

4.15 Part program

4.15.1 Semantics

A part program is a logically complete and ordered sequence of statements and the result of processing a part program is to produce a
correspondingly complete and ordered machine control program.

A part program consists of a part program identification statement, a sequence of statements and a part program termination state-
ment.

4.15.2 Limitations

None.

4.15.3 Syntax

< part program > : : = < part program identification statement > l(; [ < statement >]
< part program termination statement >

17
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5 Arithmetic statements

5.1 General comments

5.1.1 General semantics

The arithmetic features of the language allow a wide range of algebraic expressions to be evaluated within a part program. In general,
the operators used in part program arithmetic are those used in conventional algebra, the exception being the algebraic multipli-
cation x which is replaced by *.

Conventional algebra allows a description to occupy more than one line. Since this is not conveniently converted into suitable com-

puter input, this is! not allowed in the part-program language.

For example :

o 1+2+

A
4

allowable in algeb

A=0+ 2+

before use in the g
the part-program

A=2
is written as
A = 2**3 or 4

Throughout, nornhal mathematical limitations apply, for example in using SQRT (A), A4 shall have a positive value or in

(B), B shall have

The character
arithmetic this chg
which means that

Normal algebraic {
+ operation. Bra
out. If, for examp

The implied multi
writtenas A = 5

The hierarchy of perational prioritiesiis)as follows :

1
2
3
4

(

*

Priority

*

ra has to be converted to :
3)/4

art-program language. For the same reason it is found necessary to introduce an.exponential operator (*
anguage so that

| =213

h value lying between + 1.

s used in arithmetic statements, but may not haye the meaning “‘equals’ which it has in algebra. In pa
racter should be read as "‘is replaced by”’ or ““is’given the value of”. It is therefore permissible to write 4
one is to be added to the value of 4, and_A:now given the value of the result.

peration priorities apply. For example, in.the statement 4 = 2 + 3*4, the * operation will be performed
kets can be used in arithmetic statements and as in algebra may alter the sequence in which operations
e, the above statement is writtetias A = (2 + 3)*4 the + operation is performed before the * operg

. For example A = 5(B + 2) which is permissible in algeb

plication feature of algebra is-not allowed
(B + 2).

In the examples gt

values.

5.1.2 Sub-contents

For
1) arithmetic
2)
3)
4)
5)
6)
7)

arithmetic

the vector

18

operators, see 5.2;

functions, see 5.3;

the algebraic functions, see 5.3.2;
the trigonometrical functions, see 5.3.3;

the exponential functions, see 5.3.4;

functions, see 5.3.5;

the miscellaneous functions, see 5.3.6.

* or 1) into

sing ASIN

It program
=A+1

before the
are carried
tion.

ra shall be
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5.1.3 Limitations

None.

5.1.4 Syntax of arithmetic

1ISO 4342-1985 (E)

< arithmetic symbol > : : = < identifier >

< adding operafor >:ii= 4| -

< multiplying operator > : : = *|/

< exfonential operator > : : = **|1

< prifnary > : : = < unsigned number > | < arithmetic symbol > |

< scalar function > | ( < arithmetic expression > )

<facfor > :: = <primary > | < primary > < exponential operator > < primary >
< terl[ > :: = <factor> | <term > < multiplying operator > < factor >
< arithmetic expression > : : = < term > | < adding operator > < term > |

< arithmetic expression > < adding operaton> < term >

<scalar > : : = < primary > | < adding operator > < primary > |
( < arithmetic symbol > = < scalar >)

< arithmetic statement > : : = < arithmetic symbol > = < scalar >
< algebraic function > : : = [ABS|SQRT] (< scalar >)
< trigonometric function > : : = [SIN|COS | TAN ASIN | ACOS | ATAN] (< scalar >) |

ANGL (< circle'spec > , < point spec > ) |
DIST (< point'spec > , < point spec > ) |

< exgonential function > : : = [EXP|LOG] (< scalar >)

< vegtor function > : : = LNTH (<jyvector spec >) |
DOT ()< vector spec > , < vector spec >)

< miscellaneous function§>": : = ANGL ( < circle spec > , < point spec > ) |
DIST (< point spec > , < point spec >) |
NUM ( < pattern spec >)

< scalar function> : : = < trigonometric function > |
< algebraic function > |
< exponential function > |

< vector function > |
< miscellaneous function >

19
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5.2 Arithmetic operators

5.2.1 Semantics
The adding operators + and — shall be used in either of the following ways :

a) As a unary operator, in which case the operator denotes the sign which has to be given to the following term :
+ denotes that the following term is to be positive;

— denotes that the following term is to be negative.

b) As a binary operator, in which case the operator, preceded by an arithmetic expression and followed by a term, denotes how
the term is to|be added to the arithmetic expression :

+ denotps that the term is to be added to the arithmetic expression;

—  denotps that the term is to be subtracted from the arithmetic expression.

The multiplying ¢perators * and / denote how the preceding term is to be multiplied by the following facter :
*  the term iI to be multiplied by the factor;

/ the term i to be divided by the factor.

The exponential pperator ** or 1 denotes that the preceding primary is to be raised to a power given by the following primary.

5.2.2 Example

A B +|C A contains the sum of Band C

A=B*C A contains the result of B multiplied by C

A = B**C A contains the result of B to the power C

5.2.3 Limitations

None.

5.2.4 Syntax
< adding pperator > :: = + | —
< multiplyfing operator > : : = *{/
< exponential operator > : & =**|1

20
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5.3 Arithmetic functions

5.3.1 General comments
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NOTE — Throughout this clause the preferred form of function names has been used, i.e. SIN, ABS, etc. However, itis recognized that the older *'F**
forms, i.e. SINF, ABSF, etc., may, in some instances, remain in use for some time. The comments and observations made on the preferred forms ap-

ply equally well to the “‘F”’ versions.

5.3.1.1 Sub-contents

For

1) algepratcfunctions, See 5.3:2;
2) trig¢nometric functions, see 5.3.3;
exppnen

4) vector functions, see 5.3.5;

a
3.
@

ellaneous functions, see 5.3.6.

5.3.1.2 Syntax

< algebraic functions > : : = [ABS/SQRT] (< scalar >)

< trigonometric functions > : : = [SIN/COS/TAN/ASIN/ACOS/ATANIA < scalar >)
< exponential functions > : : = [EXP/LOG] (< scalar >)

< velctor functions > : : = LNTH (< vector spec >) |

DOT ( < vector spec > , < vectar spec > )

< miscellaneous functions > : : = ANGL (< circle spec> , < point spec > ) |
DIST (< point spec > , < point spec >) |
NUM ( < pattern spec >)

21
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5.3.2 The algebraic functions; ABS and SQRT

5.3.2.1 Semantics

The algebraic function designator denotes the type of arithmetic process to be performed using the following bracketed arithmetic
expression.
ABS : the absolute value of the arithmetic expression is to be taken.

SQRT : the square root of the arithmetic expression is to be taken.

5.3.2.2 Examples

I

A
A

ABS (|- 2); A contains the absolute value of (- 2), i.e. 2
SQRT|(9); A contains the square root of (9), i.e. 3

5.3.2.3 Limitations

None.

5.3.2.4 Syntax

< algebraic function > : : = [ABS|SQRTI (< scalar >)
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5.3.3 Trigonometric functions; SIN, COS, TAN, ASIN, ACOS, ATAN

5.3.3.1 Semantics

ISO 4342-1985 (E)

The trigonometric function designator denotes the type of trigonometric process to be performed on the following bracketed
arithmetic expression :

SIN : the sine of the following arithmetic expression is to be taken.
COS : the cosine of the following arithmetic expression is to be taken.
TAN : the tangent of the following arithmetic expression is to be taken.

ASIN : t

ACOS :

ATAN :

In the case

In the case
ASIN
ACOS
ATAN

5.3.3.2 Examples

SO O N N N N N N N
I

SIN(30)
COS(30)
TAN(45)
ASIN(0.5)
ASIN(— 0.5)
ACOS(0.866)

ATAN(1)
ATAN(- 1)

5.3.3.3 Limitations

None.

5.3.3.4 Syntax

< trigonometric function > : :

e angle whose sine is given by the following arithmetic expression is to be taken.

he a'ngle whose cosine is given by the following arithmetic expression is to be taken.

he angle whose tangent is given by the following arithmetic expression is to be taken.

bf the direct functions, the value of the arithmetic expression will be taken to represent degrees.

bf the inverse functions, the result given will be in degrees in the following ranges :
190<A4< 9
0<A4<18
199<A4< 9%

A is given the value 0,5
A is given the value 0,866
A is given the value 1,000
A is given the value 30
A is given the value - 30

A is given the'value 30

IACOS(— 0.866) A4 is given_the value 150

A is given'the value 45

A-Js_given the value — 45

= [SIN|COS | TAN | ASIN | ACOS | ATAN] ( < scalar >)

23
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5.3.4 The exponential functions; EXP and LOG

5.3.4.1 Semantics

The exponential function designator denotes the type of exponential process to be performed on the foiiowing bracketed arithmetic
expression.

EXP : the v iven by the value of the following arithmetic expression is taken.

ne v of

aliia
anu v

LOG : the natural logarithm of the following arithmetic expression is taken. In this case the expression must be positive.

5.3.4.2 Examplegs

I

A = EXP(A): A contains the value of e?i.e. 7,389 1

A

n non

LOGI(3); A contains the vaiue of i0962 i.e. 0,693 1

5.3.4.3 Limitatipns

None.

5.3.4.4 Syntax

< exponential function > : : = [EXP|LOG] (< scalar >)

24
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5.3.6 The vector functions; LNTH and DOT

5.3.56.1 Semantics

The LNTH vector function designator denotes that the length of the vector represented by the following bracketed vector specificator
is to be calculated.

=
)
J
b
1
i
)

—h
]

unction designator denotes that the dot

specificators is to be obtained. In algebraic terms, the result is (Iength of flrs vector)
between the vectors), or diagrammatically it is the product of the length of one vector an
on it.

'C)
3

the

Q X
=y
@
>
@
—
>
o
=4
]
=
k=3
[}
(o]
=,
o
o]
o
=3
[
>
@
o
=4
>
o
X
<
@
Q
—
o
=

5.3.5.2 Emeple

> <

=260

5,40
V2

V1
11,0
2,00 0,00

» X

V1 5 VECTOR /1,1,0,5,4,0

V2 £ VECTOR/-2,0,0, —2,6,0

A1 3 LNTH (V1) A1 contains the value 5

A2 3 LNTH (V2) A2 contains the value'6

A3  DOT (V1, V2) A3 containg'the‘value 18, i.e. 6 x 5 x 3/5

Figure 1

5.3.5.3 Linitations

None.

5.3.5.4 Syntax

< vebtorfumetions>———tNFH-<veetorspee>H
DOT ( < vector spec > , < vector spec > )

25
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5.3.6 The miscellaneous functions; ANGL, DIST, NUM

5.3.6.1 Semantics

The miscellaneous function designator denotes the type of process to be performed on the following bracketed miscellaneous func-
tion : )

ANGL : the angle between the positive X-axis and the line joining the centre of the specified circle with the specified point.

DIST : the distance between the specified points.

5.3.6.3 Syntax

< miscellaheous function > : : = ANGL (< circle spec > ,. < point spec >) |
DIST ( < point spec > , < point spec > ) |
NUM (< pattern spec > )

26
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6 Program definition statements

6.1 General comments

6.1.1 General semantics

Part program statements are normally processed in a sequential manner but it is sometimes desirable to repeat a sequence of
statements. Program definition statements provide this facility by allowing symbols to be redefined, synonyms to be defined for
keywords and altering the normal sequential processing of the part program statements.

6.1.2 Subrcontents

For
a) synonym statements, see 6.2;
b) resgrvation for subscripting, see 6.3;

c) defihition of a macro, see 6.4.

6.1.3 Limjtations

6.1.4 Syntax

< prpgram definition statement > : : = { < synonym declaration(> < reserve declaration > < macro block > }

27
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6.2 The synonym statement; SYN/

6.2.1

Semantics

The synonym statement is used in a part program where for some reason it is desirable to use an alternative form of spelling for a

keyword.

The general form

of the synonym-keyword pairs is

SYN/list of synonym-keyword pairs

The synonym given in a SYN statement will, where it appears subsequently in a part program, be taken to represent the keyword

associated with it
redefined in any g

The assignment O

6.2.2 Examples
SYN/P,PO

this allows the std

L1 = L/RI
which is taken as
L1 = LINE

The following typ
P = POIN]

in the SYN/ statement and will be processed as such. Once a symbol has been detined as a synonym It
ther context. A list of preferred synonyms is given in annex C.

f a synonym to a keyword does not preclude the subsequent use of a keyword as desired.

NT,C,CIRCLE,TT,TANTO,L,LINE

tement
GHT,TT,C1,RIGHT,TT,C2

RIGHT,TANTO,C1,RIGHT,TANTO,C2

e of statement is not allowed because P was defined as synonym

[/0,1,2

6.2.3 Limitations

None.

6.2.4 Syntax

< synonyn

< synonynj declaration > : :

< simple’identifier > , < keyword > |
<’synonym parameter list > , < simple identifier > , < keyword >

parameter list > : :

=-SYN/ < synonym parameter list >

cannot be
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6.3 Reservation for subscripting; RESERV/

6.3.1 Semantics
The RESERV statement is used to indicate that, within a part program, identifiers (by definition subscripted) may appear.

The general form of the statement is RESERV/ followed by a string of couplets the first part of each being the identifier to be
subscripted and the second being the largest value of the subscript which may be given to that identifier.

The RESERV statement containing a particular identifier shall precede any use of an identifier.

6.3.2 Exainple

RESHERV/P1,10,P2,7,PAT1,12
this allows the statement

P1(8)] = POINT/INTOF,L1,L2
but would njot allow

P2(8)] = POINT/INTOF,L1,L2

6.3.3 Limr]:ations
In certain iMplementations, the types of identifier which can be subscripted may{be restricted.

An identifie[ which is in RESERV shall normally not be used without a subscript.

6.3.4 Syntax
< rederve parameter list > : : = < simple identifier > ~<'scalar > |
< reserve parameter.list > , < simple identifier > , < scalar >
< rederve declaration > : : = RESERV/ < resetve parameter list>

29
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6.4 Definition of a macro; MACRO/

6.4.1 Semantics

A MACRO definition is used to specify a group of part program statements that can subsequently be executed in a part program. The
definition allows an identifier to be attached to the group for reference by subsequent CALLs.
A statement of the form

a) MAC1 = MACRO
or b) MAC2 = MACRO/A,B,C
or c) MAC3[= MACRO/A =12,B=P1,C=>5
or d) MAC4|= MACRO/A =12,B,C =5

denotes the start ¢f a MACRO sequence of part program statements. The MACRO statement may contain a parameter list |as in b), c)
or d)] any item of| which may be given a normal value [as in c)]. Parameters may be used anywhere within the,macro and are only
allocated values when the macro is called. Normal values are used only in the absence of an actual valué in’ the call.

The end of the mpcro sequence of part program statements is denoted by the statement
TERMAC

6.4.2 Examplel
MAC1 = MACRO

GOTO/P1
GODLTA/Q.5
GODLTA/
TERMAC

t
o

MAC2 = MACRO/A, B
GOTO/A
GODLTA/B
GODLTA/
TERMAC

T
vs]

6.4.3 Limitatio]n‘s

The following pa
a) PARTNO
b) FINI
c) LOOPST
d) LOOPND
e} MACRO

program statéments may not appear within a MACRO definition :

In addition implementation restrictions may bar the use of SYN/ and RESERV/ within a macro.

6.4.4 Syntax
< normal macro item > : : = < keyword > | < simple identifier > | < unsigned number > | ( < arithmetic expression >)
< macro item list> : : = < simple identifier > | < simple identifier > = < normal macro item > |
< macro item list > , < simple identifier > | < macro item list > ,
< simple identifier > = < normal macro item >
< macro assignment statement > : : = < simple identifier > = MACRO [/ < macro item list > ]

30
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6.4.5
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< macro termination statement > : : =

< macro block > : : = < macro assignment statement > ’6 [ < statement >] < macro termination statement >

Cross-reference (see annex D)

PARTNO
FINI
LOOPST
LOOPND
MACQRO
CALL

31
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7.1 Part program control

7.1.1 General semantics

With the exception of “part program identification statement” and ‘’part program termination statement’’ which have special places
in a part program, the other ‘’program execution statements’” are used where control over things like input, output or program flow
are desirable. These statements are grouped together as “program control statements”’.

7.1.2 Sub-contents

For

1) part program identification and termination, see 7.2;
2) part program identification statement, see 7.2.1;

3) part program termination statement, see 7.2.2;

4) machine pnd no-postprocessing statements, see 7.3;
5) machine statement, see 7.3.1;

6) no-postpfocessing statement, see 7.3.2;

7) input/oufput statements, see 7.4;
8) print statement, see 7.4.1;
9) punch sthtement, see 7.4.2;
10) read statement, see 7.4.3;
11) cutter logation print statement, see 7.4.4;
12) titles stafement, see 7.4.5;
13) loop start and end statements and transfer statements, see 7.5;
14) loop starf and end statement, see 7.5.1;
15) unconditjonal transfer statement, see 7.5.2;
16) conditior|al transfer statement, see 7.5.3;
17) geometrit transfer statement, see 7.5.4;
18) copy statement and index specificatiof, ;see 7.6;
19) copy stafement, see 7.6.1;
20) index sp¢cification, see 7.6.2;
21) macro execution statement, 'see 7.7;
22) remark sfatement, see-7.8;
23) postprocgssing prift statement, see 7.9.

7.1.3 LimitatioTs

None.

7.1.4 Syntax

< program execution statement > : : ={ g [ < part program identification statement > |
< part program termination statement > | < machine statement > |
< no-postprocessing statement > | < print statement > |
< punch statement > | < read statement > | < cutter location print statement > |
< titles statement > | < loop start and end statement > |
< unconditional transfer statement > | < conditional transfer statement > |
< geometric transfer statement > | < copy statement > | < index specification > |
< macro execution statement > I < remark statement > |
< postprocessing print statement > ] }
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7.2 Part program identification and termination

7.2.1 Part program identification statement

PARTNO/ literal character string

7.2.1.1 Semantics

The PARTNO statement is used for part program identification.

7.2.1.2 Example

PARTNO/'VALVE HOUSING, DRAWING NO 72445

7.2.1.3 Limitations

None.

7.2.1.4 Syntax

< paft program identification statement > : : = PARTNO/ < literal charactefstring > 6‘ [, <literal character string > ]
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7.2.2 Part program termination statement

FINI

7.2.2.1 Semantics

The FINI statement defines the physical end of a part program.

7.2.2.2 Limitations

None.

7.2.2.3 Syntax

< part program termination statement > : : = FINI
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7.3 Machine and no-postprocessing statements

7.3.1 Machine statement

MACHIN/machine parameter list

7.3.1.1 Semantics

MACHIN statements allow specification of one or more postprocessors to be called. Each postprocessor is defined by a name and op-
tionally an identifying number. Additional information to initialize postprocessor parameters may be given.

7.3.1.2 Copntext dependency
Postprocespor execution is inhibited if a NOPOST statement is present anywhere in the part program.
7.3.1.3 Example

MAGCHIN/EXPOST, 0

7.3.1.4 Limitations

None.

7.3.1.5 Syntax

< mpchine statement > : : = MACHIN/ < simple identifier > (1) [, < postprocessor parameter list > ]

7.3.1.6 Cfoss-reference (see annex D)
NOROST

NOTE — The postprocessor parameter list is dependent ori@ particular postprocessor so that its formal syntax description is not cpntained within the
reference lafpguage document.
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7.3.2 No-postprocessing statement

NOPOST

7.3.2.1 Semantics

Postprocessing is inhibited even if one or more MACHIN statements are present.

7.3.2.2 Example

NOPOST

7.3.2.3 LimitatiLns

None.

7.3.2.4 Syntax

< no postgrocessing statement > : : = NOPOST

7.3.2.5 Cross-reference (see annex D)

MACHIN
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. statement, except that it affects ali avaiiabie quan-

the PRINT/. .

LL; this feature has the same-effect as

FF statement.

ed by a
, ALL; ti
The symboii¢ print type specification is preferred ‘usage.

tions, until dountermand

ics

ntax

PRINT/OFF

Semant
Exgmple

Print statement
PRINT/PAGE

PRIN

input/output statements

7.4.1.2

None.

A PRINT/0 or PRINT/PAG

7.4
7.41

LL

A

]

3

Ir
L

1

. pe

u

, <identifier > , [, < identifier > 1|
0 |

g

< print parameter iist >
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7.4.2 Punch statement

PUNCH/n,

St ... Sp

PUNCH/n, ALL
PUNCH/ON
PUNCH/OFF
PUNCH/S,, .. ., S,
PUNCH/ALL

7.4.2.1 Semantics

A PUNCH statemg
output. ALL speci

ON causes

OFF stops]ll punching.

ALL cause!

7.4.2.2 Examplg

PUNCH/A,

7.4.2.3 Limitatipns

None.

7.4.2.4 Syntax
< punch st

< punch p§g

7.4.2.5 Cross-reference (see annex D)

READ

fies that all of form n is to be punched. S,, . . ., S, are the quantities to be punched.

punching to be started.

B,C

htement > : : = PUNCH/ < punch parameter list >

nt causes internally stored information to be punched. » is implementation dependent and controls'the f

all information to be punched.

rameter list > : : = [ON| OFF] ](1) f\< digit > 1, < identifier > 6‘ [, <identifier >] |(1) [ < digit>], ALL

orm of the
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READ/1, SS5-S3——"57nstruets-the-com pHierprogaram ead-the-cards-and-to-assign-a-rew-symbette-eaeh canonical form
or scalar value on the cards.

S,, S,, Sj, ptc., are the new symbols.

"""""""

7.4.3.2 Cqntext dependency

Py L~k © [ [ag par mrn o ~IF
Symiouip o1, 9, 93, €1C., ai€ it SyimnoUii
are in the same code and format as produce

dm tlhan mmm At anl favimnn A amala alhan candl £ — b
LU UIe Lanuricdi 1orns Ur Stdidi-vdiued ieau 1

statement.

(4]

(o8
o 2
< Q

[«
I [«

the PUNC

7.4.3.3 Limitations

With the READ/ALL or READ/1 without new symbols there shall be an implemeéntation dependent read terminatipn.

7.4.3.4 Syntax
< redd statement > : : = READ/ < read parameter list >

< reqd parameter list> : : = [1]|ALLI|1, <identifier > '6 [, <identifier >]

7.4.3.5 Crpss-reference (see annex D)

PUNCH
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CLPRNT/OFF
CLPRNT/OMIT, n

7.4.4.1 Semantics

CLPRNT calls for a print of ali cutter iocation data.

CLPRNT/ON start:
CLPRNT
CLPRNT/OMIT, n

7.4.4.2 Context

printing of cutter location data.

/OFF stogs printing of cutter iocation data.

prints first point then points n + 1,2n + 1,3n + 1, ... and last point.

dependency

The CLPRNT statdment operates so that the information produced during processing in the computer is printed.

7.4.4.3 Limitatigns

None.

7.4.4.4 Syntax

< cutter location print statement > : : = CLPRNT [/ < clprint parameter list > ]

< clprint pafameter list > : : = [ON|OFF |OMIT, ¥ [ < digit>']]
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7.4.5 Titles statement

TITLES/literal character string

7.45.1 Semantics

The TITLES statement permits labelling of the printed output. The literal character string following TITLES in the statement is printed
immediately at the time the statement is executed. The string starts at the left printing margin and extends across the paper up to the
length of the string. The litera! character string may be continued beyond a single input line. Successive strings are concatenated into
a single string for printing.

7.45.2 Example

PRINT/PAGE

TITLES/'SCALARS S;, S,, Sz, S4 ARE THE', $
"CALCULATED SPINDLE SPEEDS FOR STEEL'
PRINT/S;, S, Ss, Sa

7.4.5.3 Limitations

If the literal [character string is greater than the print width of the paper, the folding back of the necessary contifuation line(s) is
implementof dependent.

7.45.4 Syptax

< titlgs statement > : : = TITLES/ < literal character string > g [, < literal character string > ]

7.45.5 Cross-reference (see annex D)

PRINY

Ly
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7.5 Loop start and end statements and transfer statements

7.5.1 Loop start and end statements
LOOPST
LOOPND

7.5.1.1 Semantics

LOOPST and LOOPND define the bounds (extent) of the group of statements which is a loop. The statements between LOOPST and
LOOPND comprise_the loop. | OOPST and | OOPND are implementation dependent

Within a loop the rformal sequential execution of the part program may be altered by transfer statements (IF, JUMPTQ). Branching to
LOOPND is permifted but not to LOOPST.

7.5.1.2 Context|dependency

The MACRO statenent implies LOOPST, and TERMAC implies LOOPND, i.e. a MACRO as a whole has by definition all prpperties of
a loop.

7.5.1.3 Examples
J=1
LOOPST

A) Cen

IF (J — 10Q) B,C,C

B) J=J +1

JUMPTO/A
C) LOOPND

7.5.1.4 Limitatigns

LOOPST and LOQPND shall always be used as a pair.

7.5.1.5 Syntax
< start of a|loop > : : = LOOPST

<end of a loop > :: = LOOPND

7.5.1.6 Cross-reference (see'annex D)

IF
JUMPTO
MACRO
TERMAC

42
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7.5.2 Unconditional transfer statement

JUMPTO/label

7.5.2.1 Semantics

Normal sequential execution of the part program is interrupted and control continues at the statement with the label referenced by the
JUMPTO statement. -

7.5.2.2 Examples

LOOPST
A)
JUMPTO/A
LOOPND
LOOPST
A
IF (VALUE —2) A,B,C
o
B)  LOOPND

7.5.2.3 Lil[litations

If LOOPST and LOOPND are used, then an unconditional transfer command and the statement associated with theflabel referred to
by this command shall occur within the same loop. In a macro, an unconditional transfer shall be to a statement within that macro.

7.5.2.4 Syntax

< ungonditional transfer statement > ¢.:\"= JUMPTO/ < label >

7.5.2.56 Crpss-reference (see annex_B)

Label|
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7.5.4 Geometric transfer statement

TRANTO/label

7.5.4.1 Semantics

Control is transferred to the statement with the specified label.

7.5.4.2 Context dependency

The TRANTO statement is intended for use in conjunction with multiple check surface motion statements.

7.5.4.3 EmepIes

TRANTO/A

A)

7.5.4.4 Linjitations

Only motion|and post processor statements may be used as TRANTO aims.

7.5.45 Syntax

< geometric transfer statement > : : = TRANTO/ < label >

7.5.4.6 Crdss-reference
Label [see annex B)

Multigle check surface (see 9.3)
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7.6 COPY statement and index specification

7.6.1 COPY statement

COPY/i,SAME,n

COPY/i,TRANSL,x,y,z,n
XYROT

COPY/i,YZROT,angle,n
ZXROT

COPY/i,M at n

7.6.1.1 Semanii S

The COPY statemfnt generates n copies of the copy block defined by the (INDEX/i — INDEX/i, NOMORE)|or the (INDEX/i —
COPY/i, . . .) pair

The cutter location points are transformed according to the modifier list :

SAME (no transformation)
TRANSL,x,p,z (translation of axes)
XYROT,andle (rotation in X'Y-plane)
YZROT,angle (rotation in YZ-plane)
ZXROT,angje (rotation in ZX-plane)

MODIFY, symbol of a matrix (general transformation).

7.6.1.2 Context|dependency

A copy block may|be imbedded within the range of a TRACUT or(vice versa. In either case the TRACUT statements tranpsform the
original cutter locdtion points only; the TRACUT feature is not/cumulative.

7.6.1.3 Examplq

INDIéX/?

GO|TO/x, 3,z

COPY/7, MODIFY;MATR,2

L—= COPY/7, TRANSL,x;,71,21,1

J+45
|: INDEX/J
INDEX/J,NOMORE

I
|
|
L

= COPY/J,XYROT,90,3

L——— COPY/7,SAME,2

7.6.1.4 Limitations

COPY loops shall not be permitted to overlap but they can be nested.

46


https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

ISO 4342-1985 (E)

7.6.1.5 Syntax
< copy statement > : : = COPY/ < copy parameter list >

< copy parameter list > : : = <label > ,[SAME | TRANSL, < scalar > , <scalar > , <scalar > |
[XYROT | YZROT | ZXROT], < scalar > | MODIFY, < matrix spec >], < scalar >

7.6.1.6 Cross-reference (see annex D)

INDEX
TRACUT
MATRIX

47
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7.6.2 Index specification

INDEX/i
INDEX/i, NOMORE

7.6.2.1 Semantics

INDEX /i and INDEX/i, NOMORE define the bounds (extent) of a group of statements which can be referenced by a COPY statement.

This group is named a copy loop.

7.6.2.2 Context[dependency

+h A Aaammon rti

Witn a common stairting oint

INDEX/i, NOMORE can be replaced by one or more COPY/i, . . . statements. In this case each COPY statement defines a
po

7.6.2.3 Examplg

See 7.6.1.

7.6.2.4 Limitations

Copy loops shall not be permitted to overlap, but they can be nested. The same index valile cannot be used in more than g
INDEX specificators or one set of INDEX-COPY statements.

7.6.2.5 Syntax

< index sp¢cification > : : = INDEX/ < label > 8 [, NOMORE]

7.6.2.6 Cross-reference (see annex D)

COPY

copy loop

ne pair of
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Macro execution statement

~N
~I

CALL/name

CALL/name, macro parameter iist

7.7.1 Semantics

4342-1985 (E)

The CALL statement executes a MACRO defined in the part program. A MACRO with the assigned symbolic name is referenced and
the effects are as if the macro CALL is replaced by the MACRO sequence (statements between MACRO and TERMAC). The formal
parameters within the MACRO sequence are replaced by the normal parameters specified in the MACRO statement except where

superseded b
executed.

The CALL gtatement may be used to call a MACRO defined outside the part program.

The CALL gtatement may be used to call a special program. In this case the list format is defined by.the requireme
program.

7.7.2 Con[ext dependency

The actual parameters of a CALL apply only during the resulting single execution and ih-ho way alter the stored

A CALL car] be included anywhere in the part program even in a loop (between LOOPST and LOOPND) andina M
The latter hps the effect of nested MACROs.

7.7.3 Example

iVI.A:CNAM = MACRO/A, B = 10, PL, H, P
bA.LL/BSURF, . . . (list of paramaters)
TERNIAC

PL5 + PLANE/ . ..

H5 = arithmetic expression

CALY/MACNAM; A =5, PL = PL5, H = H5, P = POINT

7.7.4 Limifations

O sequence are

hts of the special

MACRO.

ACRO sequence.

In a CALL statement within a MACRO definition, the formal parameter name may not be the same as any parameter names in the

MACRO being defined.

7.7.5 Syntax
< macro execution statement > : : = CALL/ < simple identifier > (1) [, < formal macro assignment list > ]
< formal macro assignment list > : : = < formal macro item > g [, < formal macro item >]
< formal macro item > : : = < simple identifier > = < normal macro item >

49
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7.8 Remark statement

REMARK(/literal character string

7.8.1 Semantics

This statement is printed in the verification listing of the part program, and the processor takes no other action.

7.8.2 Example

REMARK/'GEOMETRICAL DEFINITIONS FOLLOW’

7.8.3 Syntax -

< remark sfatement > : : = REMARK/ < literal character string >

7.8.4 Limitations

Where the literal dharacter string is continued on a second line, the line images are printed as input and not concatenated on a print
line. ‘
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7.9 Postprocessing print statement
PPRINT/literal character string

7.9.1 Semantics

This statement is transferred via the CLDATA to the postprocessor to enable a comment to be added to the Iistihg produced by the
postprocessor.

7.9.2 Example

PPRINT/"TOOL CHANGE'

7.9.3 Limlitations

None.

7.9.4 Syrtax

< p@stprocessor print statement > : : = PPRINT/ < literal character string > g {.) < literal character string|> ]

51
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8 Geometrical definition statements

8.1 General comments

8.1.1 Limitations

Only in special cases are limitations given for the definition and use of geometry. A syntactically valid statement may represent a
geometrically nonsensical situation, and it is not possible to cover all such situations or the treatment of them by processors.

o
o. 1.

SR

x, y and z in geonjetric definition statements refer to distances in the basic coordinate system (see clause 3),\but local or secondary

reference systems may also be used (see 8.2.1).

8.1.3 Frequentl

8.1.3.1 For the ynambiguous definition of a geometrical element it is necessary in many-définitions to use modifiers :

NEGX
NEGY
NEGZ
POSX
POSY
POSZ

8.1.3.2 The use

the associated element.

8.1.3.3 The use

y used modifiers

N TANTO XLARGE RIGHT LARGE CLw PERPTO XYRLAN
DUT INTOF XSMALL LEFT SMALL CCLW PARLEL YZALAN
YLARGE ATANGL ZXHLAN
YSMALL SLOPE
ZLARGE
ZSMALL

hf IN or OUT before a symbol specifies that the element being defined lies entirely inside or outside, respgctively, of

bt XLARGE, etc., specifies the position(ofjthe element being defined, relative to the associated element occurring

next. XLARGE, fdr example, would indicate that the elément being defined has larger values in x than another possible Tlution. In

many cases there Ls a choice of modifier to give the desired solution; for example, unless a line is parallel to one of the coor

then one of the p

inate axes
ir XLARGE, XSMALL would.ihdicate the same side of the line as one of the pair YLARGE, YSMALL

8.1.3.4 The modifiers RIGHT and LEFT are-ised to choose between two possible solutions, the viewing direction being from the

first associated el

8.1.3.5 The mod
in the y-direction,

8.1.3.6 The mod
sense.

bment to the second.

fiers POSX or NEGX specify a direction in x which is positive or negative respectively; similarly for POSY and NEGY
and POSZ-and"NEGZ in the z-direction.

fiers' LARGE and SMALL are used to choose between two possible solutions, the words being used in their natural

8.1.3.7 The mod

ifiers CLW and CCLW are used to specify a clockwise sense or counterclockwise (anticlockwise) sense respectively.

8.1.3.8 The modifier TANTO is used to indicate that the associated geometric elements are tangential and the modifier INTOF is
preceded by a number which specifies the required interaction.

8.1.3.9 The modifier PERPTO is used to specify that the required geometric element is perpendicular to the associated geometric

element; PARLEL
used to specify th

is used to specify that the required geometric element is parallel to the associated geometric element; ATANGL is
at the required geometric element is at a slope to the associated geometric element and SLOPE is used to specify

that the required geometric element is at a slope to the associated geometric element.

8.1.3.10 XYPLAN is used to specify that the required geometric element lies in the XY plane, similarly for YZPLAN in the YZ plane
and ZXPLAN in the ZX plane.
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8.1.4 Specificator

The term “specificator’” or “‘spec” is used to refer to the identifier which names a particular geometric quantity, or to a nested
geometrical definition.

For example if a point is defined by its coordinates 2, 5 as
P1 = POINT/2,5

then, P1 is the “‘point specificator”.

The following terms are used :

a) poift specificator;

b) pattern specificator;

c) line|specificator;

d) plame specificator;

e) veclor specificator;

f)  cirde specificator;

g) cylipder specificator;

h) sphere specificator;

j)  cone specificator;

k) elligse specificator;

m) hyderbola specificator;

n) lofted conic specificator;
p) gerferal conic specificator;
q) quddric specificator;

r)  tabllated cylinder specificator;
s) mafrix specificator;

t)  ruldd surface specificator.
A collective] term “‘surface specificator”\is jalso used. This is defined as :

< sulface specificator > : ;(= < line spec > | < circle spec > | < plane spec > | < cylinder spec > | < sphere spec > |
< cone spec > | < ellipse spec > | < hyperbola spec > | < lofted conic speq > |

< general conic spec > | < quadric spec > | < tabulated cylinder spec > |
< ruled surface spec >

Some definftions use One of the alternatives, ‘‘point spec’” or the x and y coordinates of the point. This is termed “point option”.

< pdiftoption > : : = < point spec > | < scalar > , < scalar >

In pattern definitions, the term “‘pattern data” is used and this is defined as

< pattern data > : : = < pattern data item > /(; [, < pattern data >]
< pattern data item > :: = <scalar > | < scalar > , AT, <scalar >
< conic spec > : : = < ellipse spec > | < hyperbola spec > | < lofted conic spec > | < general conic spec >
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8.2 Declarations of reference system

8.2.1 Declaration of a local reference system

REFSYS/reference system parameter list

8.2.1.1 Semantics

All elements defined in a part program are referred to the basic coordinate system, but a local reference system which is a three-axis
Cartesian coordinate system rotated and/or translated with respect to the basic system may be used The start of such a reference

system is denotedb
statement. All type

s of statements are aIIowable within a local reference system. Only geometric definitions are affectedthe

processing being ¢anonical forms in the basic coordinate system.

8.2.1.2 Sub-contents

For the

1) declaration} of a local reference system by a specified transformation matrix, see 8.2.2;

2) end of lochl reference system declaration, see 8.2.3.

8.2.1.3 Limitatipns

r REFSYS
b results of

CLDATA informa!ion containing coordinates produced within a local reference systen may be in either the local referencg system or

the basic coordin

dinate system in Which defined if referenced in another coordinate system.

8.2.1.4 Syntax

< reference¢ system declaration > :: =

REFSYS/ < reference system parameter list >

te system depending upon the implementor. Matrices and tabulated cylinders are not transformed from the coor-
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8.2.2 Declaration of a local reference system by a specified transformation matrix
REFSYS/matrix
8.2.2.1 Semantics

The matrix is a previously defined transformation matrix which transforms geometric definitions from the local reference system to the
basic reference system. It replaces any prior reference system.

8.2.2.2 Limitations

None.

8.2.2.3 Syntax

< reference system parameter list > : : = < matrix spec >
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8.2.3 End of local reference system declaration

REFSYS/NOMORE

8.2.3.1 Semantics

This statement terminates the operation of a local reference system.

8.2.3.2 Limitations

None.

8.2.3.3 Syntax

< referencg system parameter list > : : = NOMORE
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8.3 Declarations of z-surface

8.3.1 Declaration of z-surface

ZSURF/z-surface parameter list

8.3.1.1 Semantics

When a point is defined by the intersection of two geometric elements or by its x- and y-coordinates, or when a pattern of points is
defined, the unspecified z-coordinate has a value of zero unless a ZSURF statement defining a non-zero value is in effect.

By means df a ZSURF declaration a z-coordinate value 1s associated with subsequent point definitions which do,ngt have an explicit
z-coordinatp value, and with subsequent pattern definitions.

8.3.1.2 Sdib-contents
For the ZSURF declaration by

1) a vdlue for the z-coordinate, see 8.3.2;
2) a plpne, see 8.3.3;

3) acylinder, see 8.3.4;

4) a sphere, see 8.3.5;

b) a cgne, see 8.3.6;

6) a quadric, see 8.3.7.

8.3.1.3 Limitation

The z-coordlinate is undefined if the named surface is not intersected by a vector that passes through the point andl is parallel to the
Z-axis.

8.3.1.4 Syntax

< z-$urface declaration > : : = ZSURF/A< z-surface parameter list >

b7
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8.3.2 Declaration of z-surface parallel to the XY-plane by its height or distance from the XY-plane

ZSURF/height

8.3.2.1 Semantics

The height is the z-coordinate value associated with certain subsequent geometric definitions.

8.3.2.2 Example

Z
A
o
o~
ZSURF/20
P1 = POIN[T/INTOF, L1, L2
Figure 2
8.3.2.3 Limitatigns
None.
8.3.2.4 Syntax
< z-surface|parameter list > : : = < scalar>
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ZSURF/plane
8.3.3.1 Semantics

Plane is the symbol for a plane. If the plane is parallel to the XY-plane then the z-coordinate value associated with certain subsequent
geometric definitions is the distance from the X'Y-piane.

If the plane is not parallel to the X'Y-plane, the implied z-coordinate value is not constant but varies with x- and y-coordinate values.

8.3.3.2 Exampie

— [
o
—
Ul
K

PT1 \—L1

PL1 |= PLANE/PT1, PT2, PT3
ZSURF/PL1

PT4 |= POINT/INTOF, L1, L2
PT5 |= POINT/INTOF, L2, L3

Figure 3
8.3.3.3 Limitations

None.
8.3.3.4 Syntax

< z-gurface parametériist > : : = < plane spec >
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8.3.4 Declaration of a z-surface by a specified non-vertical cylinder

,ZLARGE

ZSURF/cylinder 'ZSMALL

8.3.4.1 Semantics

Cylinder is the symbol for a cylinder. ZLARGE and ZSMALL are used to distinguish between two possible solutions. If neither is given
then ZLARGE is assumed.

8.3.4.2 Example

ZSURF/CYL1, ZLARGE
P1 = POINT/2, 5

Figure 4
8.3.4.3 Limitations
None.
8.3.4.4 Syntax
< z-surface parameter list > : : = < cylinder spec > (1) [,ZLARGE | ,ZSMALL]
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8.3.5.1 Semantics

Sphere is the symboi for a sphere.

L

to distinguish between two possibie soiutions. if ne

@
N
I
]
5]
(9]
m
Q)
o
N
wn
<
b3
(=
.
[<¥]
=
@
c
7
(]
a

then ZLARGE is assumed.

=N

ZSURF/SPH1, ZLARGE
P1 =| POINT/2, 5
Figure 5
8.3.5.3 Lirpitations
None.
8.3.5.4 Syptax
< z-surface parameter list > : : = < sphere spec > g, [,ZLARGE | ,ZSMALL]

ither is given
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8.3.6 Declaration of a z-surface by a specified cone

,ZLARGE

ZSURF/cone 'ZSMALL

8.3.6.1 Semantics

Cone is the symbol for a cone. ZLARGE and ZSMALL are used to distinguish between two possible solutions. If neither is given then
ZLARGE is assumed.

8.3.6.2 Example

ZSURF/CQN1, ZLARGE
P1 = POINT/2, 5

Figure 6
8.3.6.3 Limitatijons
None.
8.3.6.4 Syntax
< z-surfac¢ parameter list > : : = < cone spec > (1) [,ZLARGE | ,ZSMALL]

62


https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

ISO 4342-1985 (E)

8.3.7 Declaration of a z-surface by a specified quadric

,ZLARGE

ZSURF/quadric 'ZSMALL

8.3.7.1 Semantics

Quadric is the symbol for a quadric. ZLARGE and ZSMALL are used to distinguish between two possible solutions. If neither is given
then ZLARGE is assumed.

8.3.7.2 Example

Z
A

ZSURF/QUAT1, ZLARGE
P1 = POINT/2, 5

Figure 7
8.3.7.3 Limitations
None.
8.3.7.4 Syntax
< z-surface parameter list > : : = < quadric spec > 2) [,ZLARGE | ,ZSMALL]
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8.4 Definitions of a point

8.4.1 Definition of a single point

POINT/point parameter list

8.4.1.1 Semantics
The point has three coordinates x, y, 2.

When the z-coordinate is not explicitly given, the program computes it from the current ZSURF.

When no explicit ZSURF statement is given, the XY plane is assumed.

8.4.1.2 Context dependency

ZSURF except when the point is defined by its three coordinates or as the intersection of three planes.

8.4.1.3 Sub-contents
For the definition|of a point

1) by its reqtangular coordinates, see 8.4.2;

2) as intersgction of two lines, see 8.4.3;

3) as intersgction of a line and a circle, see 8.4.4;

4) as intersgction of two circles, see 8.4.5;

5) by its polar coordinates in the coordinate plane mentioned in the\statement, see 8.4.6;
6) on a circle at an angle with the X-axis, see 8.4.7;

7) as the nth point of a pattern, see 8.4.8;

8) as the cdntre of a circle, see 8.4.9;

9) as the infersection of a line and a conic, see 8.4:10;
10) as inters¢ction of a line and a tabulated cylinder near a given point, see 8.4.11;
11) as the infersection of three planes, se€ 8:4.12;
12) at increnjents in x, y and z from & previously defined point, see 8.4.13;
13) by its pojar coordinates relative\to’a previously defined point, see 8.4.14;
14) on a line|with its x- or y-coordinate given, see 8.4.15;

15) at a distgnce along a tabulated cylinder from another point, see 8.4.16.

8.4.1.4 Syntax

< point definition statement > : : = <identifier > = POINT/ < point parameter list >
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8.4.2 Definition of a point by its rectangular coordinates

POINT/x, y, z

8.4.2.1 Semantics

X, ¥, z represent the coordinates along the X-axis, Y-axis, Z-axis respectively.

8.4.2.2 Example

1ISO 4342-1985 (E)

> <

———=2P1 Y
- |~ |
" |
L
|
3 1 I |
|
<o 175
g
e — X
//
| 2
P1 = POINT/2, 2, 3
Figure 8a)
8.4.2.3 Limitations
None.
8.4.2.4 Syntax
< po|nt parameter list > ("= < scalar > , < scalar > (1) [, <scalar>]

P2
=X
A |
A =225
P2 = POINT/A, 1.75
Figure 8b)
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8.4.3 Definition of a point as intersection of two lines

POINT/INTOF, line1, line2

8.4.3.1 Semantics

Line1 and line2 are the symbols for two lines.

8.4.3.2 Example

P1
L2

- X

P1 = POIN[T/INTOF, L1, L2

Figure 9

8.4.3.3 Limitati]ns
I

The two lines shall be different and cannot be parallel. .

8.4.3.4 Syntax

< point pafameter list > : : = INTOF, < line spec.>,< line spec >
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8.4.4 Definition of a point as intersection of a line and a circle

XLARGE
XSMALL . .
POINT/ YLARGE INTOF, line, circle

YSMALL

8.4.4.1 Semantics

Line and circle are symbols for a line and a circle respectively.

8.4.4.2 Ekxample

L1

- <

1

P1

X

P1 # POINT/XSMALL, INTOF, L1, €1

Figure 10

8.4.4.3 Limitations
The line arld the circle shdllintersect or be tangential.

When the |ine is parallel to a coordinate axis, only the modificators associated with this axis shall be used; for example YLARGE,
YSMALL dhall not'bhe'used when the line is parallel to the X-axis.

8.4.4.4 Syntax

< point parameter list > : : = [XLARGE | XSMALL|YLARGE|YSMALL], INTOF, < line spec > , < circle spec >
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8.4.5 Definition of a point as intersection of two circles

XLARGE
XSMALL
YLARGE ’
YSMALL

POINT/ INTOF, circle1, circle2

8.4.5.1 Semantics

Circle1 and circle2 are the symbols for two circles.

8.4.5.2 Example

Y P3

Ll ¢

C2

=X

P3 = POINT/YLARGE, INTOF, C1, C2

Figure 11
8.4.5.3 Limitatjons

The two circles ghall intersect or be tangential.

When the line defined by the centres of the two circles is parallel to a coordinate axis, only the modificators associated with the other
axis may be used : for example YLARGE or YSMALL when the two centres have the same y-coordinate.

8.4.5.4 Syntax

< point pgrameter list > : : =([XLARGE | XSMALL | YLARGE | YSMALLI], INTOF, < circle spec > , < circle spef >
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8.4.7 Definition of a point on a circle at an angle with the X-axis

POINT /circle, ATANGL, angle

8.4.7.1 Semantics
Circle is the symbol for a circle.

Angle represents the algebraic angle from the X-axis to the radius ending at the point.

8.4.7.2 Example

P1

18° 45

P1 = POINT/C3, ATANGL, 18.75

- (Figure 13
8.4.7.3 Limitatjons
None.
8.4.7.4 Syntax
< point parameter list > : =< circle spex : L, < scalar >
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8.4.8 Definition of a point as the nth point of a pattern

POINT/pattern, point number

8.4.8.1 Semantics
Pattern is the symbol for a pattern of points.

Number represents the sequence number of the point in the pattern.

8.4.8.2 Example

\
PA] P1

P1 5 POINT/PAT1, 4

Figure 14

8.4.8.3 Limitations

The value df the point number shall result iran integer; an integer whose value shall not be greater than the total number of points in
the pattern|nor less than one.

8.4.8.4 Syntax

< pqint parameter list\>): : = < pattern spec > , < unsigned number >

n
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8.4.9 Definition of a point as the centre of a circle

POINT/CENTER, circle

8.4.9.1 Semantics
CENTER specifies that the center of the associated circle is required.

Circle is the symbol for a circle.

8.4.9.2 Example

Y
A

C3

P1 = POINT/CENTER, C3

Figure 15
8.4.9.3 Limitations
None.
8.4.9.4 Syntax
< point parameterdist.> : : = CENTER, < circle spec >
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8.4.10 Definition of a point as the intersection of a line and a conic

XLARGE
XSMALL
YLARGE '
YSMALL

POINT/ INTOF, line, conic

8.4.10.1 Semantics

Line and conic are symbols for a line and a conic respectively.

8.4.10.2 Example

— <

ps L2

CONICS

1

P5 = POINT/XLARGE, INTOF, L5, CONICS

Figure 16

8.4.10.3 Llimitations

The line angl the conic shall intersect-or'be tangential. When the line is parallel to a coordinate axis, only the modifie
this axis maiy be used, for example only XLARGE, XSMALL may be used when the line is parallel to the X-axis.

8.4.10.4 Syntax

< pqint parameter list > : : = [XLARGE | XSMALL | YLARGE | YSMALLI], INTOF, < line spec > , <conig

spec >

s associated with
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8.4.11 Definition of a point as intersection of a line and a tabulated cylinder, near a given point

POINT/INTOF, line, tabcyl, point

8.4.11.1 Semantics
Line is a symbol for a line.
Tabceyl is the symbol for a tabulated cylinder perpendicular to the X'Y-plane.

Point is the symbol for a point near the point being defined. This nearby point is needed to determine the proper point in case of mul-
tiple intersections

8.4.11.2 Exampje

Y
A

PT1
P5 TABY

P5 = POINT/INTOF, L1, TAB1, PT1
Figure 17

8.4.11.3 Limitations

Multiple intersections shall not be alléwed between the line and the tabcyl segment selected from the near point depending on im-
plementation.

The line and tabcyl shall intersect or be tangential.

8.4.11.4 Syntax

< point pal i = < -
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8.4.12 Definition of a point as the intersection of three planes

POINT/INTOF, plane1, plane2, plane3

8.4.12.1 Semantics

Plane1, plane2, plane3 are the symbols for the three planes.

8.4.12.2 Example

y4

Z=

4

\ PLANE2

PLANE3

> X

P1

8.4.12.3

Any two p

8.4.12.4

<p

= POINT/INTOF, PLANE1, PLANE2, RLANE3

Figure 18

Limitations

anes shall be different\and cannot be parallel.

Byntax

bint parameteér list > : : = INTOF, < plane spec > , < plane spec > , < plane spec >
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8.4.13 Definition of a point at x, y and z increments from a previously defined point

POINT/point, DELTA, increment1, increment2, increment3

8.4.13.1 Semantics
Point is the symbol for a defined point.

DELTA specifies that the following values are incremental values from the specified point :

a) Increment1 is the x increment.

b) IncremenfZisthe y increment.
c) Increment3 is the z increment. If omitted, a zero z increment is assumed.
8.4.13.2 Example
A P1
<
<«
P2
1.7
- .
» X
P2 = POINT/P1, DELTA, 1.7, — 1.0
Figure 19
8.4.13.3 Limitafions
None.
8.4.13.4 Syntax
< point parameter’list > : : = < point spec > , DELTA, < scalar> , < scalar > (1) [, <scalar>1]
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8.4.14 Definition of a point at a radiai distance and at an angie from a previously defined point

POINT/point, THETAR, angle, distance

POINT/point, RTHETA, distance, angle
8.4.14.1 Semantics
Point is the symbol for a point.
THETAR specifies that the angle is given before the radial distance.
Angle is mdasured from a line parallel to the X-axis passing through the point to the radial line.
Distance is [the length of the radial line.
RTHETA sgecifies that the radial distance is given before the angle.
ZSURF applies for the z-coordinate.
8.4.14.2 Example

)‘/
L5 P2
=
o
<
P1
» X
P2 4 POINT/P1, THETAR, 28, 3:45
P2 5 POINT/P1, RTHETA/3.45, 28
Figure 20

8.4.14.3 Llimitations
The radial distance’specified shall be positive.
8.4.14.4 x

< point parameter list > : : = < point spec > ,[THETAR | RTHETAI, < scalar > , < scalar >
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XCOORD

* YCOORD * "umber

POINT/line

8.4.15.1 Semantics
Line is the symbol for a line.

XCOORD specifies that the following number is an x-coordinate value.

YCOORD specifigs-that-the-felowinghumberis-a-coordinate-vate-

8.4.15.2 Examﬁle
Y
A
PL

1.25
\

P4 = POINT/L3, YCOORD, 1.25

Figure 21
8.4.15.3 Limitations
None.
8.4.15.4 Syntax
< point pafameterilist> : : = < line spec > ,[XCOORD | YCOORD], < scalar >
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8.4.16 Definition of a point at a given distance along a tabulated cylinder from a point on the tabulated cylinder

XLARGE
XSMALL

" YLARGE '
YSMALL

POINT/point tabceyl, distance

8.4.16.1 Semantics.
Point is the symbol for the given point on the tabulated cylinder.

Tabcyl is the

S.

Distance is the distance along the tabulated cylinder between the given point and the required point.

8.4.16.2 Example

Y

A

PB3 #+ POINT/PM5, XSMALL, TAB1, 2

Figure 22
8.4.16.3 Limitations
Only positivg¢ distances are acceptable.
8.4.16.4 Syntax
< poiht parameter list> : : = < point spec > ,[XLARGE | XSMALL | YLARGE | YSMALL],

< tabulated cylinder spec > , < scalar >
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8.5 Definitions of a pattern of points

8.5.1

Definition of a pattern of points

PATERN/pattern parameter list

8.56.1.1 Semantics

A pattern is a sequence of points, with each point having a sequence number implied by the method of definition.

8.5.1.2 Context dependency

8.5.1.3 Frequeptly used modifiers

LINEAR specifieg that the pattern of points be along a straight line.

ZSURF (sge 8.3)
POINT (s

ARC specifies t

GRID specifies t

8.5.1.4 Sub-cantents
8.5.1.4.1 For pattern modification, see 8.5.2.

8.5.1.4.2 For the definition of a linear pattern

a)
b)
c)
d)
e)

by starting and ending points and the total number of points if’the pattern, see 8.5.3;

by the st|
by the st

by the sthrting point, a vector for direction, and,a‘specified number of points in the direction of thc vector, seg

by the st

8.5.1.4.3 For th

a)
b)
c)
d)

by a circl
by a circl
by a circl
by a circl

8.5.1.4.4 For th

a)
b)
c)
d)

8.4)

t the pattern of points be along a circular arc.

at the pattern of points forms a grid or parallelogram pattern.

hrting point, a vector for direction and spacing and the total number of points in the pattern, see 8.5.4

brting point, a vector for direction, and increments in the direction of the vector, see 8.5.5;

brting point, an angle for direction, and @ specified number of points in this direction, see 8.5.7.

e definition of a circular pattern

b, starting and ending angles; direction, and the total number of points, see 8.5.8;

b, a starting angle;~direction, and angular increments along the circle, see 8.5.10;
e, a starting arigle; ‘direction, and a specified number of points along the circle, see 8.5.11.

e definition*of a parallelogram pattern

by two lihear patterns, see 8.5.12;
by a patthwmm_mmmwe 8.5.13:

e, a starting angle, direction, and the total number of equally spaced points along the circle, see 8.5.9

by a pattern, a vector for direction, and increments in the direction of the vector, see 8.5.14;

by a patt

ern, a vector for direction, and a specified number of points in the direction of the vector, see 8.5.15.

8.56.1.4.5 For the definition of combined patterns

a)
b)
c)
d)

by two patterns (TRAFO), see 8.5.16;
by points and patterns (RANDOM), see 8.5.17;
by a pattern and a mirroring line (MIRROR), see 8.5.18;

by a linear pattern and a circular pattern (CIRCUL), see 8.5.19.

8.5.1.5 Syntax

80
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8.5.6;
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8.6.2 Pattern modification

8.56.2.1 Semantics

The implied ordering of the points in a pattern may be reversed through use of the modifier INVERS.

Whenever a pattern symbol is used as a modifier, it may be followed by either of the keywords OMIT or RETAIN followed by the se-
quence numbers of points in the pattern — number1 . . . numbern. This causes the pattern to be modified only in the statement in

which the pattern symbol is used : OMIT causes the numbered points to be excluded and RETAIN causes them to be included. Where
more than two sequential point numbers are given, the modifier THRU may be used between the first numbered point and the last.

8-5-2-2 Em"lplc

Compare wjth the example in 8.5.3.
PAT3 = PATERN/LINEAR, P1, P2, 7, INVERS

P2 is the first point and P1 the seventh point in the sequence.

OMIT

. pattern, RETAIN , number1, number2, . . ... , humbern
OoMIT

. pattern, RETAIN , number1, THRU, numbern

Compare wjth the example in 8.5.18.
PAT3 = PATERN/MIRROR, L1, PA2, OMIT, 2

This results|in the second point of pattern PA2 being ignored in the calculation of PAT3.

8.5.2.3 Limitations

None.

8.56.2.4 Syntax

< médified pattern > : : = < patefr spec > | [,[OMIT | RETAIN], < scalar > KL THRUI, < scalar > 11 { [LINVERS]
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8.56.3 Definition of a pattern by the starting and ending points and the total number of points in the pattern

PATERN/LINEAR, point1, point2, number

8.5.3.1 Semantics
Point1 and point2 are the symbols for the starting and ending points.

Number specifies the total number of equally spaced points.

8.5.3.2 Example

-

PAT3 = PATERN/LINEAR, P1, P2, 7

Figure 23
8.56.3.3 Limitatigns
None.
8.5.3.4 Syntax
< pattern pgrameter list > : : = LINEAR, < point spec > , < point spec > , < scalar >
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8.5.4 Definition of a pattern by the starting point, a vector for direction and spacing, and the total number of points
in the pattern

PATERN/LINEAR, point, vector, number

8.5.4.1 Semantics

Point is the symbol for the starting point of the pattern.

Vector is the symbol for a vector which gives the direction and spacing of the points.

PAT3 = PATERN/LINEAR, P1, V2,7

Figure 24
8.5.4.3 Limitations
None.
8.5.4.4 Syntax
< p:ltern parameter list > \7 = LINEAR, < point spec > , < vector spec> , < scalar >
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8.5.5 Definition of a pattern by the starting point, a vector for direction, and increments in the direction of the
vector

PATERN/LINEAR, point, vector, INCR, incrementt, . . ., incrementn

8.5.5.1 Semantics
Point is the symbol for the starting point of the pattern.

Vector is the symbol for a vector which gives the direction of the pattern.

INCR specifies thafthe fottowing vatuesare incrementat:

Increment1 specifigs the distance from the first point, incrementn the distance from the previous point, etc.

8.5.56.2 Example

Y

A \/2
2 PAT3 6

1 3 L 5
Pk » T j
0.75 0.50 100 '. 0.80 e 1.25

— X
PAT3 = PATERN/LINEAR, P4, V2, INCR, 0.75, 0.5, 1, 0.8, 1.25
Figure 25
8.5.56.3 Limitatigns
The increment vallie shall not be negative.
8.56.56.4 Syntax
< pattern pprameter list > : : =_LINEAR, < point spec > , < vector spec > , INCR ’11 [, <scalar>]
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PATERN/LINEAR, point, vector, INCR, number1, AT, increment1, . . ., numbern, AT, incrementn

8.56.6.1 Semantics
Point is the symbol for the starting point of a pattern.

Vector is the symbol for a vector which gives the direction of the pattern.

INCR specifips that the following values are incremental

Number1, AT, increment1 specifies the number of points at their incremental distances apart.

Numbern, AT, incrementrn specifies a number of further points at their incremental distances apart.
8.5.6.2 Exgample

Y

!

=\

1.00 1.00 0.75

PAT5| = PATERN/LINEAR, P6, V4, INCR, 3,°AT; 0.5, 2, AT, 1, 2, AT, 0.75

Figure 26
8.5.6.3 Limitations
The incremgnt value shall not be négative.
8.5.6.4 Syntax
< patttern parameter list > : : = LINEAR, < point spec > , < vector spec> , INCR, < pattern data >
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8.5.7 Definition of a pattern by the starting point, an angle for direction, and a specified number of points in this
direction

PATERN/LINEAR, point, ATANGL, angle, INCR, number1, AT, increment1, . . ., numbern, AT, incrementn

8.5.7.1 Semantics
Point is the symbol for the starting point.

ATANGL, angle specifies the angle between the positive X-axis and a line through the starting point.

INCR specifies tiyatthefottowing-vatues—are-incrementat:

Number1, AT, ifcrement1 specifies the number of points at their incremental distances apart.

Numbern, AT, incrementn specifies the number of further points at their incremental distances apart.

8.5.7.2 Examp|e

PPAT1 =|PATERN/LINEAR, P1, ATANGL, 20, INCR, 2, AT, 3, 3, AT, 1

Figure 27

8.5.7.3 Limitatjons

The increment value shall not,be negative.

8.56.7.4 Syntax

< pattern
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CLW

PATERN/ARC, circle, angle1, angle2, COLW *

8.56.8.1 Semantics

Circie is the symboi for a circie. Angiei specifies the starting angie and angieZ the ending angie; both are measured from the positive
X-axis to an imaginary line through the centre of the circle and the first or last location on the circle.

Number specifies the total number of equally spaced points.

8.5.8.2 EJampIe

PAT2 = PATERN/ARC, C1, 25, 230, CCLW,\9

Figure 28
8.5.8.3 Limitations
None.
8.5.8.4 Syntax
< pdttern parameter list > : : = ARC, < circle spec > , <scalar> , <scalar > ,[CLW | cCLWI, < scalar|>
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8.5.9 Definition of a pattern by a circle, starting angle, direction, and the total number of equally spaced points
along the circle

CLW

CCLW number

PATERN/ARC, circle, angle

8.5.9.1 Semantics
Circle is the symbol for the:circle.

Angle specifies the angle between the positive X-axis and an imaginary line through the centre of the circle and the starting position
on the circle.

Number specifies the total number of equally spaced points.

8.5.9.2 Examplqg

> <

2 PAT1

3 <
Oo
- — X
6
L C1
5
PAT1 = PATERN/ARC, C1, 40, CCLW/6
Figure 29
' 8.5.9.3 Limitatigns
None.
8.5.9.4 Syntax
< pattern parameter list> : : = ARC, < circle spec> , < scalar> ,[CLW|CCLW], < scalar >
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8.5.10 Definition of a pattern by a circle, a starting angle, direction, and angular increments along the circle

cLw

PATERN/ARC, circle, angle, CCLW

INCR, increment1, . . ., incrementn

8.5.10.1 Semantics
Circle specifies the symbol for the circle.

Angle specifies the starting angle from the positive X-axis to an imaginary line through the centre of the circle and the first location on
the circle.

INCR specifies that the following values are incremental.

Increment1 gpecifies the angular distance from the first point, incrementn the angular distance from the previous point.

8.5.10.2 Example

—X
PAT8|=-PATERN/ARC, C1, 25, CCLW, INCR, 15, 40, 65, 15, 35, 70
Figure 30
8.5.10.3 Limitations
None.
8.5.10.4 Syntax
< pattern parameter list > : : = ARC, < circle spec > , <scalar> ,[CLW I CCLWI], INCR, < pattern data >
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8.5.11 Definition of a pattern by a circle, a starting angle, direction, and a specified number of points along the
circle

cLw

PATERN/ARC, circle, angle, CCLW

INCR, number1, AT, increment1, . . ., numbern, AT, incrementn

8.5.11.1 Semantics
Circle is the symbol for a circle.

Angle specifies the starting angle from the positive X-axis to an imaginary line through the centre of the circle and the first location on
the circle.

INCR specifies that the following values are incremental.
Number1, AT, ingrement1 specifies the number of points at their incremental values in degrees apart.

Numbern, AT, ingrementn specifies the number of points at their incremental values in degrees apart.

8.5.11.2 Example

4—X

PAT5 = PATERN/ARC, €2:.35, CCLW, INCR, 4, AT, 30, 3, AT, 60

Figure 31

8.5.11.3 Limitarions

None.

8.5.11.4 Syntax

< pattern parameter list > : : ARC, < circle spec > , < scalar > ,ICLW | CCLWI], INCR, < pattern data >
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8.5.12 Definition of a pattern by two linear patterns

PATERN/GRID, pattern1, pattern2

8.5.12.1 Semantics
Pattern1 and pattern2 are the symbols for two linear patterns.

The pattern is formed in such a way that a second pattern is started at every point of the first pattern. The resulting pattern is thus a
parallelogram pattern.

The locatignsinthe Tesufting pattern have a sequence which s determined by the order of the focations in the first jattern used in the

GRID pattgrn. The first row is in the order of the first pattern, the second row is in the reverse order, etc.

8.5.12.2 Example

P1el 10 "
1) ) 20
PAT2 3) L)

P9

PAT
PAT2
PAT]3

—
I

PATERN/LINEAR,P¥/ P2, 6
PATERN/LINEAR, P1, P9, 4
PATERN/GRID, PAT1, PAT2

Il

I

Figure 32

8.5.12.3 Limitations

Pattern1 and pattern2 shall be linear patterns.

8.5.12.4 Syntax

< pattern parameter list > : : = GRID, < linear pattern spec > , < linear pattern spec >

91


https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

1SO 4342-1985 (E)

Q
<

1]
(1]
~*
[«
-t

8.5.13 Definition of a pattern by a pattern, a v
PATERN/GRID, pattern, vector, number

8.5.13.1 Semantics

Pattern is the symbol for a linear pattern.

Vector is the symbol for a vector.

way that a vector is started at every point of the pattern. There then exists a second row of points that

e number of rows in the parallelogram pattern that are formed in this way. The locations in the resulting pattern
ich is determined by the order of the locations in the pattern used in the GRID pattern. The firstkow'is in the order

s ae =0 8}

Number specifies

have a sequence w

Ve Q STULtT

PATS

12
2 11

PATI 10

\-bVG

PAT5 = PATERN/GRID, PAT1, V6, 3

— X

Figure 33
8.5.13.3 Limitations
The pattern shall be a linear pattern.
8.5.13.4 Syntax
< pattern parameter list > : : = GRID, < linear pattern spec > , < vector spec> , < scalar >
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8.5.14 Definition of a pattern by a pattern, a vector for direction, and increments in the direction of the vector

PATERN/GRID, pattern, vector, INCR, increment1, . . ., incrementn

8.5.14.1 Semantics
Pattern is the symbol for a linear pattern.
Vector is the symbol for a vector.

INCR specifies that the following values are incremental.

Increment1 is the distance from the first row, incrementn from the previous row.

The pattern ik formed in such a way that an increment is measured in the direction of the vector from every point’of the pattern. There
then exists a second row of points that is parallel to that described in the pattern. This is done once for eyery giveny increment. The
locations in the resulting pattern have a sequence which is determined by the order of the locations-in/the first pattern used in the
GRID patterh. The first row is in the order of the first pattern, the second row is in the reverse order; etc.

8.5.14.2 Example

t PAT3
A

PAT1

0.75 1.25 2.00 1.50

PAT3| = PATERN/GRID, PAT1, V2, INCR, 0.75, 1.25, 2, 1.6

Figure 34
8.5.14.3 Lirnitations
The pattern shall be a linear pattern.
8.5.14.4 Syntax
< pattern parameter list > : : = GRID, < linear pattern spec > , < vector spec > , INCR, < pattern data >
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8.5.15 Definition of a pattern by a pattern, a vector for direction, and a specified number of points in the direction of

the vector

PATERN/GRID, pattern, vector, INCR, number1, AT, increment1, . . ., numbern, AT, incrementn

8.5.15.1 Semantics
Pattern is the symbol for a linear pattern.

Vector is the symbol for a vector.

INCR specifies that the following values are incremental.

Number1 specifie§ the number of increments and increment1 the required incremental value, numbern specifies the numbtlr of further

increments and ijcrementn their incremental value.

The pattern is forfned in such a way that an increment is measured in the direction of the vector from every paint of the paftern. There
then exists a secgnd row of points that is parallel to that described in the pattern. This is done once for every given increment. The
locations in the resulting pattern have a sequence which is determined by the order of the locations in the first pattern used in the

GRID pattern. The first row is in the order of the first pattern, the second row is in the reverse order,)etc.

8.56.15.2 Example

Y

)

PAT1 16

»\/2

PAT4 = HATERN/GRID, PAT1, V2, INCR, 4, AT, 1, 3, AT, 2

8.5.15.3 Limitqtions

Figure 35

=X

The pattern shall be a linear pattern.

8.5.15.4 Syntax

< pattern parameter list > : :

= GRID, < linear pattern spec > , < vector spec > , INCR, < pattern data >
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8.5.16 Definition of a pattern by two patterns

PATERN/TRAFO, pattern1, pattern2, XYROT, angle

8.5.16.1 Semantics

TRAFO specifies that the pattern of points is formed by transforming the second pattern in such a way that it is started at every point
of the first pattern. The result is a parallelogram.

Pattern1 and pattern2 are the symbols for two linear patterns.

Angle specifiestheangte by whichrpattern2-isto-be Totated within the X Y-pfane before being connected with pattern?.

The locations in the resulting pattern have a sequence which is determined by the order of the locations in thé sécond pattern used in
the TRAFO|pattern. The first row is in the order of the second pattern, the second row is in the reverse.order, etg.

8.5.16.2 Example

3  MUSTR6

X
MUS|TR6 = PATERN/TRAEQ, FOLGE1, FOLGE2, XYROT, — 90
Figure 36
8.5.16.3 L{mitations
Pattern1 andl pattern2 shall be linear patterns.
8.5.16.4 Symtax
< pattern parameter list > : : = TRAFO, < linear pattern spec > , < linear pattern spec > (1) [,XYROT, < scalar>]
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8.5.17 Definition of a random pattern by points and patterns

PATERN/RANDOM, patpoint1, . . ., patpointn

8.5.177.1 Semantics
RANDOM specifies that the pattern is formed by the list of patpoints in the order in which they are specified.

Patpoint1 specifies either a symbol for a point or a symbol for a pattern. Patpointn specifies further symbols of points or patterns.

The sequence in the resulting pattern depends on the ordering in the statement.

8.5.17.2 Example

Y
A 1 PATL
20
2 8e PS5 U
PAT2
3 7 o P4
PATI 6e P2
4 Se P1
o X
PAT4 = PATERN/RANDOM, PAT1, P1, P2P4, P5, PAT2, PAT3
Figure 37
8.5.17.3 Limitations
None.
8.5.17.4 Synta
< pattern parameter list > : : = RANDOM, [ < point spec > | < pattern spec > ] g [, < point spec > | < pattern gpec > ]
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8.5.18 Definition of a pattern by a pattern and a mirroring line

PATERN/MIRROR, line, pattern

8.5.18.1 Semantics

MIRROR specifies that the pattern is formed by mirroring the specified pattern about the specified line.

Line is the symbol for a line, about which the pattern is mirrored.

Pattern is the symbol for a pattern.

1ISO 4342-1985 (E)

The sequenge numbers remain in their original order.

8.5.18.2 Example

PPAT

8.5.18.3 L

None.

8.5.184 S

< pa

Y
A

PAT2

PPATI A

1 = PATERN/MIRROR, L1, PAT2
Figure 38
mitations
yntax
'tern parameter list > : : = MIRROR, < line spec > , < pattern spec >
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8.5.19 Definition of a pattern by a linear pattern and a circular pattern

PATERN/CIRCUL, pattern1, pattern2

8.5.19.1 Semantics

CIRCUL specifies that the resulting pattern is formed in such a way that a circular pattern is placed with its centre point on every loca-
tion of pattern1. The points of pattern1 do not appear in the resulting pattern.

Pattern1 is the symbol for a linear pattern.

Pattern2 is the SY mbot-for-a—circutar pattern:
8.5.19.2 Example

Y 3

A

2
PAT1 PAT2

PAT3

PAT3 = PATERN/CIRCUL, PAT1, PAT2

Figure 39
8.5.19.3 Limitafions
Pattern1 shall be[ainear pattern.
Pattern2 shall be a circular pattern.
8.5.19.4 Syntax
< pattern parameter list > : : = CIRCUL, < linear pattern spec > , < circular pattern spec >
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8.6 Definitions of a line

8.6.1 Definition of a line

LINE/line parameter list

8.6.1.1 Semantics

The result of processing a line definition is a canonical form representing the projection of the line on the XY-plane.

8.6.1.2 Limitations

A line shall

not be perpendicular to the XY-plane.

8.6.1.3 Sub-contents

For the def

a)
b)
c)
d)
e)
f)
a)
h)
)
k)
m)
n)
p)
q)
r)
s)
t)

u)

by
as
by
by
by
by
by
by
by
by
as
by
as
by
by
by
by
by

nition of a line

two points, see 8.6.2;

h coordinate axis, see 8.6.3;

la point and a parallel line, see 8.6.4;

A point and a perpendicular line, see 8.6.5;

A parallel line at a given distance, see 8.6.6;

la point and the angle between this line and another one, se€8.6.7;

2 point and its slope relative to a line, see 8.6.8;

ts intersection with the named coordinate axis and ifsjangle with the X-axis, see 8.6.9;
ts intersection with the named coordinate axis,and the slope of its angle with the X-axis, see 8.6.10;
a point and as a tangent to a circle, see 8.6.11;

h tangent to two circles, see 8.6.12;

ts angle with a line, and as a tangent.to a circle, see 8.6.13;

hn intersection of two planes, s€e'8.6.14;

point, and as a tangent to‘a.conic, see 8.6.15;

point and perpendicular-to a conic at this point, see 8.6.16;

point and as a tangent to a tabulated cylinder, see 8.6.17;
A point and pefpendicular to a tabulated cylinder, see 8.6.18;

A point and pérpendicular to a conic, see 8.6.19.

8.6.1.4 Syntax
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8.6.2 Definition of a line by two points

LINE/point1, point2

8.6.2.1 Semantics
Point1 and point2 are the symbols of two points.

The x, y or x, y, z coordinates of both points may be specified instead of a point.

8.6.2.2 Example

> <

L1 PT2

PT1

= X

L1 = LINg/PT1, PT2

Figure 40

8.6.2.3 Limitatjons

The two points shall not have the same x- and-y-coordinates (see 8.3.3). Where the lines are defined by the coordinates|of the two
points, the z-valdes (if given) are ignored.

8.6.2.4 Syntax

< line pargmeter list > 1= [ < point spec > , < point spec > 1| [ < scalar > ,
< scalar > , <scalar> , <scalar>] (1) [, <scalar> , <scalar>]
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8.6.3 Definition of a line as a coordinate axe

XAXIS

LINE/ YAXIS

8.6.3.1 Semantics
XAXIS specifies the X-axis.

YAXIS specifies the Y-axis.

1ISO 4342-1985 (E)

8.6.3.2 Exampte

<

AXEX3

X

AXEX3 = LINE/XAXIS

Figure 41

8.6.3.3 Limitations

ZAXIS canfot be used.

8.6.3.4 Syntax

< ling parameter list > : : = XAXIS | YAXIS
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8.6.4 Definition of a line by a point and a parallel line

LINE/point, PARLEL, line

8.6.4.1 Semantics

Point and line are the symbols for a point and a line.

8.6.4.2 Example

o <

L1
P7
L3
— X
L3 = LINH/P7, PARLEL, L1
Figure 42
8.6.4.3 Limitations
None.
8.6.4.4 Syntax
< line pargmeter list> : : = < point spe€¢ >*, PARLEL, < line spec >
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8.6.5 Definition of a line by a point and a perpendicular line

LINE/point, PERPTO, line

8.6.5.1 Semantics

Point and line are the symbols for a point and a line.

8.6.5.2 Example

1ISO 4342-1985 (E)

L1
P5

- X

L2 =|LINE/P5, PERPTO, L1

Figure 43
8.6.5.3 Limitations .
None.
8.6.5.4 Syntax
< ling parameter list > : : = < point spec > , PERPTO, < line spec >
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8.6.6 Definition of a line by a parallel line at a given distance

LINE/PAR

XLARGE
XSMALL

" YLARGE '
YSMALL

LEL, line dist

8.6.6.1 Semantics

Line is the symbol for a line.

The modifiers sp

Dist specifies the

8.6.6.2 Example

L2 = LINH

8.6.6.3 Limitat

iyt - i disni . erfine-

distance between the two lines.

L1
L2
A 5
A 5,
/ » X
/PARLEL, L1, XLARGE, 15.2
Figure 44

ons

When the given Jtne is perpendicular 16 a coordinate axis, only the corresponding modifiers shall be used. The value of t

shall not be neg

8.6.6.4 Syntax

ive.

he distance

< line parelmeter list> :: = PARLEL, <line spec > ,[XLARGE | XSMALL | YLARGE | YSMALL], < scalar>
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8.6.7 Definition of a line by a point and the angle between this line and another one
XAXIS

LINE/point, ATANGL, angle, YAXIS
line

8.6.7.1 Semantics

Point and line are the symbols for a point and a line.

ATANGL, angle specifies the angle from the referenced line to the line being defined; when the referenced line is not specified, the
X-axis is assumed:

XAXIS spetifies the X-axis as the referenced line.

YAXIS spegifies the Y-axis as the referenced line.
8.6.7.2 Example

L1

<

X

L1

Il

LINE/P6, ATANGL, 30.75, k2

Figure 45

8.6.7.3 Limitations

None.

8.6.7.4 Syntax

< liné_patameter list> : + = < point spec> . ATANGI, <scalar> 1 [XAXIS| YAXIS| < line spec>]
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8.6.8 Definition of a line by a point and its slope relative to a line
XAXIS

LINE/point, SLOPE, slope, YAXIS
line

8.6.8.1 Semantics
Point and line are the symbols for a point and a line.

SLOPE, slope specifies the tangent of the angle from the referenced line to the line being defined.

XAXIS specifies the X-axis as the reference line from which the slope is measured.
YAXIS specifies thie Y-axis as the reference line from which the slope is measured.

When the referended line is not specified, the X-axis is assumed.

8.6.8.2 Exampleg

L2 = LINE[P6, SLOPE, 1, L1

Figure 46

8.6.8.3 Limitatipns

A line perpendicular to the ‘réferenced line cannot be defined in this way.

8.6.8.4 Syntax

< line parameter list> : : = < point spec > , SLOPE, < scalar > (1) [.XAXIS |, YAXIS | < line spec >1]
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8.6.9 Definition of a line by its intersection with the named coordinate axis and its angle with the X-axis

XAXIS

LINE/ATANGL, angle, INTERC, (/) o

intercept

8.6.9.1 Semantics
ATANGL, angle specifies the angle in degrees from the X-axis to the line.

INTERC specifies that the following value is the coordinate of the intersection point on the named coordinate axis.

XAXIS spedifies that the X-axis is the referenced axis.
YAXIS spedifies that the Y-axis is the referenced axis.
Intercept specifies the coordinate of the intersection point.

When the named coordinate axis is not mentioned, the Y-axis is assumed.

8.6.9.2 Expmple

L1

- X
()
\n
¢
L1 =| LINE/ATANGL, — 45, INTERC, YAXIS, 5
Figure 47
8.6.9.3 Limitations
None.
8.6.9.4 Syntax
< line parameter list > : : = ATANGL, < scalar > , INTERC (1) [,XAXIS I ,YAXIS], < scalar >
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ona et tat . € _ B L. léa lmborannd] st "~ H H i
8.6.10 Definition of a line by its intersection with the named coordinate axis and the slope of its angl
> 9
X-axis
1IN I1Q1I NDE Al x Xls H
LINE/SLOPE, siope, INTERC, YAXIS intercept

8.6.10.1 Semantics

SLOPE, slope specifies the tangent of the angle from the X-axis to the line.

\
W
]
7}
=+
-
o
o
Q
[=}
2
2
=
)
—
]
Q

f the intersection point on the named coordinate axis.

XAXIS specifies|that the X-axis is the referenced axis.
YAXIS specifies|that the Y-axis is the referenced axis.
Intercept specifi¢s the coordinate value along the named coordinate axis.

-

When the namefi coordinate axis is not mentioned, the Y-axis is assumed.

8.6.10.2 Example

L1

» X

450

L1 = LINE/SLORE~* 1, INTERC, YAXIS, 5

Figure 48

8.6.10.3 Limitations

A line perpendicular to the X-axis cannot be defined in this way.

8.6.10.4 Syntax

< line parameter list > : : = SLOPE, <scalar> , INTERC (1) [,XAXIS | ,YAXIS], < scalar >
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" LEFT

8.6.11.1 Semantics
Point and circle are the symbols for a point and a circle.

The line can pass through two possible tangent points, either to the right or left of the centre of the circle as observed from the given
point in the direction of the centre of the circle

8.6.11.2 |Example
/
L1
Y
C2
P1
- X
L1 = LINE/P1, LEFT, TANTO, C2
Figure 49
8.6.11.3 Limitations
The point ghall not be inside-the circle.
8.6.11.4 PByntax
< IiTe parameter list > : : = < point spec > ,[LEFT |RIGHT], TANTO, < circle spec >
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8.6.12 Definition of a line as a tangent of two circles

RIGHT RIGHT

LINE/ LEFT , TANTO, circlet, LEFT TANTO, circle2

8.6.12.1 Semantics

Circle1 and circle2 are the symbols for two circles. The line is tangential to both circles and can pass either to the right or to the left of
each circle as observed from the centre of the first mentioned circle in the direction of the second circle.

8.6.12.1 Example

1
L1

L1 = LINE/LEFT, TANTO, C1, RIGHT, TANTO, C2

. Figure 50
8.6.12.3 Limitations

One circle shall nof be completely inside the other-and if the two circles intersect, the same RIGHT or LEFT modifier shall be used.
8.6.12.4 Syntax

< line pararpeter list > : : ={RIGHT | LEFT], TANTO, < circle spec > ,[RIGHT | LEFT], TANTO, < circle spec >
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8.6.13 Definition of a line by its angle with a line, and as tangent to a circle

XLARGE
XSMALL

" YLARGE
YSMALL

LINE/ATANGL, angle, line TANTO, circle

8.6.13.1 Semantics

Line and circle are the symbols for a line and a circle.

ATANGL, gngte specifies the angle from the referenced line to the line being defined.

The modifigrs specify the desired contact point with respect to the relative position of the projections of thé possible points on the
mentioned axis.

8.6.13.2 Example

L2

— <

a3

2

L1

NS

- X

5
I

LINE/ATANGL, 45, L1, YLARGE, TANTO, C3

Figure 51

8.6.13.3 Limitations

When the line being defined is perpendicular to a coordinate axis only the associated modifiers shall be used; for example, when
perpendicular to the X-axis, only XLARGE or XSMALL shall be used.

8.6.13.4 Syntax

< line parameter list > : : = ATANGL, <scalar> , < line spec > ,[IXLARGE | XSMALL | YLARGE | YSMALL]I,
TANTO, < circle spec >
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8.6.14 Definition of a line as an intersection of two planes

LINE/INTOF, plane1, plane2

. 8.6.14.1 Semantics

Plane1 and plane2 are the symbols for two planes.

8.6.14.2 Example

> <

L1 = LINEJINTOF, PLANE1, PLANE2

Figure.52

8.6.14.3 Limitatjons

The two planes shall not be parallel; only one of the planes may be perpendicular to the XY-plane.

8.6.14.4 Syntax

< line pararpeter list > : : = INTQF;) < plane spec > , < plane spec >
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8.6.15 Definition of a line by a point and as a tangent to a conic

LEFT

LINE/point, RIGHT

TANTO, conic

8.6.15.1 Semantics
Point and conic are the symbols for a point and a conic.

The line can pass either to the right or to the left of the conic, when observed from the point in the direction of the focus of the conic.

8.6.15.2 Example
L2
Y
Co3
P3
» X
L2 =|LINE/P3, LEFT, TANTO, CO1
Figure 53

8.6.15.3 L]’nitations
The point anjd the focus shall be on dpposite sides of the conic.
8.6.15.4 Syntax

< lind parameter list> : : = < point spec > ,[LEFT | RIGHT], TANTO, < conic spec >
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8.6.16 Definition of a line by a point, and perpendicular to a conic at this point

LINE/point, PERPTO, conic

8.6.16.1 Semantics

Point and conic are the symbols for a point and a conic; the point shall lie on the conic.

8.6.16.2 Example

AV4 N1
'A LZ
€02
> X
L2 = LINE/P1, PERPTO, CO2
Figure) 54
8.6.16.3 Limitations
None.
8.6.16.4 Syntax
< line parameter list > : : = < point'spec > , PERPTO, < conic spec >
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8.6.17 Definition of a line by a point and as a tangent to a tabulated cylinder

LINE/point1, TANTO, tabcyl, point2

8.6.17.1 Semantics
Point1 and tabcyl are the symbols for a point and a tabulated cylinder perpendicular to the XY-plane.

Point2 is the symbol for a point near the desired point of tangency; it allows selection of the segment of the tabulated cylinder to
which the line must be tangent.

8.6.17.2 Egampte
Y

P1
! L3

P2

T1

X

L3

LINE/P1, TANTO, T1, P2

Figure 55

8.6.17.3 LJmitations

Multiple pogsibilities are not allowed for a single tabulated cylinder segment selected with respect to the second ppint.

8.6.17.4 Syntax

< ling parameter list > : (=" < point spec > , TANTO, < tabulated cylinder spec > , < point spec >

8.6.17.5 Cfoss-reference‘(see annex D)

TABQYL
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8.6.18 Definition of a line by a point, and perpendicular to a tabulated cylinder

LINE/point1, PERPTO, tabcyl, point2

8.6.18.1 Semantics
Point1 and tabcyl are the symbols for a point and a tabulated cylinder perpendicular to the XY-plane.
Point2 is the symbol for a point near the intersection point of the desired line with the tabulated cylinder.

This nearby point allows selection of the segment of the tabulated cylinder to which the line must be normal.

8.6.18.2 Example

—» <<

P1

) L1
T1

- X

L1 = LINEJP1, PERPTO, T1, P2

Figure'56

8.6.18.3 Limitations

Multiple possibilities are not allowed for a single tabulated cylinder segment selected with respect to the second point.

8.6.18.4 Syntax

< line parameter list > : : = < point spec > , PERPTO, < tabulated cylinder spec > , < point spec >
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8.6.19 Definition of a line by a point and perpendicular to a conic

LINE/point1, PERPTO, conic, point2, point3

8.6.19.1 Semantics
Point1 is the symbol for a point through which the line passes.
Point2 and point3 are points on the conic between which the required line will pass.

Conic is the symbol for a conic.

8.6.19.2 E)lample

- <

L1 CON1
P1

P2
X
L1 =|LINE/P1, PERPTO, CON1, P2, P3
Figure 57

8.6.19.3 Limitations
None.
8.6.19.4 Syntax

< lind parameter list> : : = < point spec > , PERPTO, < conic spec> , < point spec > , < point spec }
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8.7 Definitions of a plane

8.7.1 Definition of a plane

PLANE/plane parameter list

8.7.1.1 Semantics

A plane is a surface which contains all points of a straight line joining any two points on the surface.

8.7.1.2 Limitations

None.

8.7.1.3 Sub-corjtents
For the definition |of a plane

1) by the codfficients of the plane equation ax + by + ¢z — d = 0, see 8.7.2;

2) passing thfough three non-collinear points, see 8.7.3;

3) passing thfough a point and parallel to a given plane, see 8.7.4;

4) parallel toJa given plane at a given distance, see 8.7.5;

5) passing thfough a point and perpendicular to a vector, see 8.7.6;

6) passing thfough two points and perpendicular to a given plane, see 8.7.7;

7) perpendicylar to two intersecting planes and passing through a point;'see 8.7.8;

8) through a|point and tangential to a cylinder, see 8.7.9.

8.7.1.4 Syntax

< plane definition statement > : : = < identifier > "= PLANE/ < plane parameter list >

118


https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

1ISO 4342-1985 (E)

8.7.2 Definition of a plane by the coefficients of the plane equationax + by + cz —d =0

PLANE/a, b, ¢, d

8.7.2.1 Semantics
a, b, c specify the x, y, z components of the plane normal unit vector.

d specifies the distance of the plane from the part coordinate origin in the direction of the plane normal unit vector.

8.7.2.2 Example

Z
]

15

PL1 e PLANFE/0, 0 1,15
PL2 = PLANE/O, — .5, 2, 4

Figure 58
8.7.2.3 Limitations
None.
8.7.2.4 Syntax
< plane parameter list> : : = <scalar> , <scalar > , <scalar> , <scalar>
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8.7.3 Definition

(E)

of a plane passing through three non-collinear points

PLANE/point1, point2, point3

8.7.3.1 Semantics

Point1, point2, and point3 are the symbols for three points.

8.7.3.2 Example

Z

}

» X

PL1 = PLANE/P1, P2, P3

Figure 59
8.7.3.3 Limitatigns
The three points shall not be collifiear’ or coincident.
8.7.3.4 Syntax
< plane parrmeter list> : : = < point spec > , < point spec > , < point spec >

120



https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

8.7.4 Definition of a plane passing through a point and parallel to a given plane

PLANE/point, PARLEL, plane

8.7.4.1 Semantics
Point is the symbol for a point.

Plane is the symbol for a plane.

8.7.4.2 Example

1ISO 4342-1985 (E)

& N

PL2

oP1

T

PL2 =[ PLANE/P1, PARLEL, PL1
Figure-60
8.7.4.3 Limitations
None.
8.7.4.4 Syntax
< plane parameter list > : : = < point spec > , PARLEL, < plane spec >
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8.7.5 Definition of a plane parallel to a given plane at a given distance

XLARGE
XSMALL
YLARGE

" YSMALL ’
ZLARGE
ZSMALL

PLANE/PARLEL, plane distance

8.7.5.1 Semantics

Plane is the symbet-fer-a—plane:

The modifier spetifies the sense of the algebraic displacement on the perpendicular to the given plane.

Distance specifie$ the distance between the two planes.

8.7.5.2 Example

— Ny

4>X

PL1 = PLJANE/PARLEL, P12/ XLARGE, D1

Figure 61

8.7.5.3 Limitatjons

When the plane Tsparattettoacoordimateaxis, onty the-modifiers-associated-with-the-other-axes—shalt-be-used—Fhe-value of the

distance shall not be negative.

8.7.5.4 Syntax

< plane parameter list > : : = PARLEL, < plane spec > ,[XLARGE|XSMALL | YLARGE | YSMALL |
ZLARGE | ZSMALLI, < scalar >
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8.7.6 Definition of a plane passing through a point and perpendicular to a vector

PLANE/point, PERPTO, vector

8.7.6.1 Semantics
Point is the symbol for a point.

Vector is the symbol for a vector.

8.7.6.2 Example

ISO 4342-1985 (E)

— N

PL1 5 PLANE/P1, PERPTO, V1

8.7.6.3 Limitations

None.

8.7.6.4 Syntax

< plane parameter list > : : =

V1

< point spec > , PERPTO, < vector spec >
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PLANE/point1, point2, PERPTO, plane

8.7.7.1 Semantics
Plane is the symbol for a plane.

Point1 and point2 are the symbols for points.

8.7.7.2 Exampie

z
A

PL2 = PLANE/P1, P2, PERPTO, PL1

Figure 63

8.7.7.3 Limitations

A line joining the|two points shall not be pérpendicular to the given plane.

8.7.7.4 Syntax

< plane pgrameter list >.;¢ = < point spec > , < point spec > , PERPTO, < plane spec >
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8.7.8 Definition of a plane perpendicular to two intersecting planes and passing through a point

PLANE/point, PERPTO, plane1, plane2

8.7.8.1 Semantics

Point is the symbol for a point.

Plane1 and plane2 are the symbols for two planes.

8.7.8.2 Example

z
|

Y
PL3
PL1
\
)g// \
AN \
o1 L ; PL2
s ~ \
// \\ \
% ~_\
// ~
\ 7
\
\ /
\ / \\
\ 4 \
e ——— 2
7~
//
PL3 | PLANE/P1, PERPTO, (PLT, PL2
Figure 64

8.7.8.3 Limitations

The two planes shall-intersect.

8.7.8.4 Syntax

< plane parameter list > : :

< point spec > , PERPTO, < plane spec > , < plane spec >
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8.7.9 Definition of a plane through a point and tangential to a cylinder

PLANE/point

RIGHT
" LEFT

8.7.9.1 Semantics

Point is the symbol for a point.

Cylinder is the symbol for a cylinder.

The plane can be

the cylinder in the]direction of the cylinder axis vector.

, TANTO, cylinder

hen viewed from the point to the axis of

PL1
Z
Y
X
PL1 = PLANE/P1, LEFT;;TANTO, CY1
Figure 65
8.7.9.3 Limitatipns
The point shall not lie inside the cylinder.
8.7.9.4 Syntax
< plane parameter list > : : = < point spec > ,[LEFT |RIGHT], TANTO, < cylinder spec >
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8.8 Definitions of a vector

8.8.1 Definition of a vector

VECTOR/vector parameter list

8.8.1.1 Semantics _

A vector is that quantity which has both magnitude and direction. In cases where a specific magnitude is not defined for a vector, the
unit vector (magnitude equal to one) is assumed.

8.8.1.2 Lillnitations

The vector |ength shall not be zero.

8.8.1.3 Syb-contents
For the defipition of a vector

1) by jts components, see 8.8.2;

2) by [two points, see 8.8.3;

3) perpendicular to a given plane, see 8.8.4;

4) by p scalar times a vector, see 8.8.5;

5) by [the cross product of two given vectors, see 8.8.6;

6) by pormalizing a given vector, a given point, or given comporents, see 8.8.7;
7) by p length and a given angle in a given plane, see 8.8.8:

8) parpllel to the intersection of two given planes, see’8.8.9;

9) by the addition or subtraction of two given vectors, see 8.8.10;

10) in the X'Y-plane making a specified angle with a given line, see 8.8.11.

8.8.1.4 Syntax

< vegtor definition statement >_: = < identifier > = VECTOR/ < vector parameter list >
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8.8.2 Definition of a vector by its components

VECTOR/x, y, z

8.8.2.1 Semantics

X, y, z represent the components along the X, Y and Z axes respectively.

8.8.2.2 Example

V1 = VEC[TOR/3, 4, 2
V2 = VEC[TOR/3, 4, 0

8.8.2.3 Limitations

None.

8.8.2.4 Syntax

< vector parameter list > <%

? Y

Figure 66

= <scalar > , <scalar > , < scalar >
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8.8.3 Definition of a vector by two points

VECTOR/point1, point2

8.8.3.1 Semantics
Point1 is the symbol for the origin of the vector.
Point2 is the symbol for the end of the vector.

The x, y, z coordinates of both points may be specified.

8.8.3.2 Expmple

V1
V2

VECTOR/3, 4, 1,5, 8, 2
VECTOR/P1, P2

Figure 67

8.8.3.3 Limitations

None.

8.8.3.4 Syntax

< vector parameter list > : : < scalar > , <scalar> , <scalar> , <scalar> , <scalar> , < scalar >

< vector parameter list > : : < point spec > , < point spec >
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8.8.4 Definition of a vector perpendicular to a given plane

POSX
POSY
POSZ
NEGX
NEGY

NEGZ

VECTOR/PERPTO, plane,

8.8.4.1 Semantics

Plane is the symbol for a plane.

The modifier spegifies the sense of the vector.

The resulting vector is normalized.

8.8.4.2 Exampl

N

V1 = VECTOR/PERPTO/PL1, POSX

Figure 68

8.8.4.3 Limitatipns

When the given plane is perpendicular to a coordinate axis, only the corresponding modifier shall be used.

8.8.4.4 Syntax

< vector parameter list > : : = PERPTO, < plane spec > ,[POSX |POSY | POSZ|NEGX | NEGY | NEGZ]
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8.8.5 Definition of a vector by a scalar times a vector

VECTOR/scalar, TIMES, vector

8.8.5.1 Semantics
Vector is the symbol for a vector.
Scalar specifies the ratio between the desired vector and the given one.

TIMES specifies that the required vector is produced by multiplying the referenced vector by the referenced scalar.

8.8.5.2 Example

V3 _

i B

X

V3 + VECTOR/4, TIMES, V1
V2 + VECTOR/ -1, TIMES, V1

Figure 69
8.8.5.3 Limitations
None.
8.8.5.4 Syntax
< vector parameter list->_7 : = <scalar > , TIMES, < vector spec >
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8.8.6 Definition of a vector by the cross product of two given vectors

VECTOR/vector1, CROSS, vector2

8.8.6.1 Semantics
Vector1 and vector2 are the symbols of two vectors.
CROSS specifies that the required vector is the cross product of the two given vectors.

The coordinate system defined by vector1, vector2 and the. desired vector is positive.

The resulting vector is normalized.
8.8.6.2 Examplg
Z 4
m
> \l'\
X
V3 = VECTOR/V2, CROSS, V1
Figure 70
8.8.6.3 Limitatipns
The two vectors ghall not be“parallel.
8.8.6.4 Syntax
< vector parametertist>—————<vector-spec>——€CROSS—<veetorspee
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8.8.7 Definition of a vector by normalizing a given vector, a given point, or given components
X, ),z

VECTOR/UNIT, vector
point

8.8.7.1 Semantics
UNIT specifies that the required vector is produced by normalizing.

Vector is the symbol for a vector.

1ISO 4342-1985 (E)

Point is the pymbol for the end of a vector which starts at the origin.
x, ¥, z are the components of the end of a vector which starts at the origin.

The normalized vector has the same direction as the given vector with a magnitude equal to one.

8.8.7.2 Example

— N
~<

———— R —————
// | i :
7 I N s |
P R S N = — |
- T ——
1 P /
// _ _\I’l 21 : 7
< = P pd //
| // {//
—— X
V2 =|VECTOR/UNIT, V1
Figure 71
8.8.7.3 Linpitations
None.
8.8.7.4 Syntax
< vector parameter list > : : = UNIT ,[< scalar > , <scalar> , <scalar > | < vector spec > | < point spec > ]
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8.8.8 Definition of a vector by a length and a given angle in a given plane

XYPLAN

VECTOR/LENGTH, length, ATANGL, angle, YZPLAN

8.8.8.1 Semantics

ZXPLAN

LENGTH, length specifies the vector length.

ATANGL, angle specifies the angle in the indicated plane.

8.8.8.2 Example

Y
[

o0t

V1 = VEC[TOR/LENGTH, 6, ATANGL, 30, XYPLAN

8.8.8.3 Limitat:rns

Length may not

8.8.8.4 Syntax

< vector pgrameter list > /)

Figure 72

ave negative value.

< LENGTH, <scalar > , ATANGL, < scalar > ,[XYPLAN | YZPLAN | ZXPLAN]
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8.8.9 Definition of a vector parallel to the intersection of two given planes

POSX
POSY
QSZ

VECTOR/PARLEL, INTOF, planel, plane2, NEGX
NEGY
NEGZ

8.8.9.1 Semantics

Pianei and pianeZ are the symbois for two pianes.

The modifler specifies the sense of the vector.

PL1

— X

V1  VECTOR/PARLEL, INTOF, PL1, PL2, NEGZ

Figure 73

8.8.9.3 Limitations

When the intersected line is parallel to a coordinate axis, only the corresponding modifier shall be used.

8.8.9.4 Syntax

< vector parameter list > : : = PARLEL, INTOF, < plane spec > , < plane spec > ,[POSX|POSY | POSZ |
NEGX | NEGY | NEGZ]
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8.8.10 Definition of a vector by the addition or subtraction of two given vectors

PLUS

* MINUS * vector2

VECTOR/vector1

8.8.10.1 Semantics
Vector1 and vector2 are the symbols for vectors.
PLUS specifies that the required vector is an addition of the two referenced vectors.

MINUS specifies that the required vector is a result of subtracting the second referenced vector from the first.

8.8.10.2 ExamplL

z
A

V5

V2 V6
Vi
V3 Vi
X
V3 = VECTOR/V1, PLUS, V2
V6 = VECTOR/V5;MINUS, V4
Figure 74
8.8.10.3 Limitations
None.
8.8.10.4 Syntax
< vector parameter list> : : = < vector spec > ,[PLUS | MINUS], < vector spec >
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8.8.11 Definition of a vector in the XY-plane making a specified angle with a given line

POSX
NEGX
POSY
NEGY

VECTOR/ATANGL, angle, line

8.8.11.1 Semantics

Line is the symbol for a line.

ATANGL, angle is the symbol for the angle measured from the line to the vector.

1ISO 4342-1985 (E)

8.8.11.2 Exjample
Y
V1
e L1
=\/3
330°
o
\3
V2
- /
e - X
V1 =|VECTOR/ATANGL, 30, L1,(POSY
V2 =|VECTOR/ATANGL, 135,11, NEGX
V3 =|VECTOR/ATANGL(.330, L1, POSX
Figure 75
8.8.11.3 Limitations
None.
8.8.11.4 Syntax
< vector parameter list> : : = ATANGL, <scalar> , < line spec > ,[POSX |NEGX | POSY | NEGY]
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8.9 Definitions of a circle
8.9.1 Definition of a circle

CIRCLE/circle parameter list
8.9.1.1 Semantics

Circle is always to be considered as a circular cylinder perpendicular to the X'Y-plane.

Unless the circle centre is part of the definition, the z value for the centre point is determined by the current ZSURF.

8.9.1.2 Limitations

XLARGE, XSMALL, YLARGE, YSMALL, when they are used, must be significant to distinguish among,the possible

8.9.1.3 Sub-cgntents
For the definitioh of a circle

a) by the ¢oordinates of the centre and its radius, see 8.9.2;

b) by the ¢entre point and its radius, see 8.9.3;

¢) by the ¢entre point and a tangential line, see 8.9.4;

d) by the g¢entre point and a point on the circumference, see 8.9.5;

e) by thre¢ points on the circumference, see 8.9.6;

f) by the g¢entre point and a tangential circle, see 8.9.7;

g) by two [tangential lines and its radius, see 8.9.8;

h) by a tapgential line, a point on the circumference and its radius, see 8.9.9;
i) by two[tangential circles and its radius, see 8.9.10;

k) by a tapgential line, a tangential circle and\its radius, see 8.9.11;

m) bya ta:[gential line, a tangential tabulated cylinder and its radius, see 8.9.12;
n) by thre¢ tangential lines, see 8.913;

p) by two|points on its circumferénce and its radius, see 8.9.14;

q) bya p(1nt on the circumference, a tangential circle and its radius, see 8.9.15;
r) by a tamgential line, a.tangential conic and its radius, 8.9.16;

s) by two[tangential tabulated cylinders and its radius, see 8.9.17;

t) bya taclsgential circle, a tangential tabulated cylinder and its radius, see 8.9.18;

u) by a pditon its circumference, a tangential tabulated cylinder and its radius, see 8.9.19;

solutions.

v) by a line through its centre, a tangential tabulated cylinder and its radius, see 8.9.20;

w) by the coordinates of its centre, the direction cosines of the axis of its right cylinder, and its radius, see 8.9.21.

8.9.1.4 Syntax

< circle definition statement > : : = < identifier > = CIRCLE/ < circle parameter list >
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8.9.2 Definition of a circle by the coordinates of the centre and its radius

CIRCLE/x, y, z, r

8.9.2.1 Semantics
x, y, z are the coordinates of the centre.
r is the radius.

If z is omitted the value is given by the current ZSURF.

1ISO 4342-1985 (E)

8.9.2.2 Example

C1

— <

X

C1  CIRCLE/3, 2, 1

Figure 76
8.9.2.3 Limitations
None.
8.9.2.4 Syntax
< cifcle parameter list> </: = <scalar> , <scalar> , <scalar>, (1) [ < scalar > 1
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8.9.3 Definition of a circle by its centre point and its radius

CIRCLE/CENTER, point, RADIUS, r

8.9.3.1 Semantics

CENTER, point specifies that the centre of the required circle is identified by the specified point.

RADIUS, r specifies the value of the radius of the circle.

8.9.3.2 Example

C1 = CIRJLE/CENTER, PT1, RADIUS, 1.5

Figure 77
8.9.3.3 Limitatipns
None.
8.9.3.4 Syntax
< circle pafameter list > : : = ©ENTER, < point spec > , RADIUS, < scalar >
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8.9.4 Definition of a circle by its centre point and a tangential line
CIRCLE/CENTER, point, TANTO, line
8.9.4.1 Semantics
CENTER, point specifies that the centre of the required circle is identified by the specified point.

Line is the symbol for a line and identifies the tangential line.

8.9.4.2 Example

L1

C2 =|CIRCLE/CENTER, PT5, TANTO, L1

Figure 78 -
8.9.4.3 Linjitations
None.
8.9.4.4 Syntax
< cirdle parameter list > : : = CENTER, < point spec > , TANTO, < line spec >
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8.9.5 Definition of a circle by its centre point and a point on the circumference

CIRCLE/CENTER, point1, point2

8.9.5.1 Semantics
CENTER, point1 specifies that the centre of the required circle is identified by the specified point1.

Point2 is the symbol for a point and identifies a point on the circumference.

8.9.5.2 Example

LN

PNT8

- X
C3 = CIRCLE/CENTER, PNT3, PNT8
Figure 79
8.9.56.3 Limitations
None.
8.9.5.4 Synta
< circle :larameter list> :: = CENTER, < peint spec > , < point spec >
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8.5.6 Definition of a circie by three points on the circumference
CIRCLE/point1, point2, point3

8.9.6.1 Semantics

Point1, point2 and point3 are symbols for points and identify three points on the circumference.

///7;;4‘\\\\\PNT3

8.9.6.2 Example

— <

PNT
PNT6

CIR4 = CIRCLE/PNT4, PNT3, PNT6

Figuré 80

8.9.6.3 Limitations

No two points shall coincide in their x- and y-coordinates nor shall the three points lie on the same straight line.
8.9.6.4 Syntax

< cifcle parameter list > : : = <point spec > , < point spec > , < point spec >
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8.9.7 Definition of a circle by its centre point and a tangential circle

LARGE

CIRCLE/CENTER, point, SMALL *

TANTO, circle

8.9.7.1 Semantics
CENTER, point specifies that the centre of the required circle is identified by the specified point.

Circle is the symbol for a circle and identifies the tangential circle.

8.9.7.2 Example

C1
C3

Il

CIRGLE/CENTER, P1, LARGE, TANTO, C2
CIRGLE/CENTER, P1, SMALL, TANTO, C2

Figure:81a)

-

C4 = CIRCLE/CENTER, P2, SMALL, TANTO, C5

C6 = CIRCLE/CENTER, P2, LARGE, TANTO, Cb

Figure 81b)

8.9.7.3 Limitations

The point shall not coincide with the centre point of the given circle.

8.9.7.4 Syntax

< circle parameter list > : : = CENTER, < point spec > ,[LARGE | SMALL], TANTO, < circle spec >
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8.9.8 Definition of a circle by two tangential lines and its radius

XLARGE XLARGE

CIRCLE/ XSMALL 1, XSMALL o RADIUS, r
YLAHKGE YLARGLE
YSMALL YSMALL

L] [P YT PN
1 QeInariuvy

ono
0.9.0.
Line1 and line2 are symbols for lines and name the two tangential lines.

XLARGE, XSMALL, YLARGE and YSMALL specify the position of the desired circle with respect to the tangential line.

RADIUS, r sLecifies the value of the radius of the circle.

8.9.8.2 Exgdmple

Y
|

Ly

C1 =|CIRCLE/YLARGE, L1, XLARGE, L2, RADIUS, 0.5
C2 =|CIRCLE/YSMALL, L1, YLARGE, t2, RADIUS, 0.5
C3 =|CIRCLE/YLARGE, L2, YLARGE, L1, RADIUS, 0.5
C4 =|CIRCLE/YSMALL, L1, YSMALL, L2, RADIUS, 0.5

Figure 82

-

8.9.8.3 Limitations

XLARGE or KSMALL respectively YLARGE or YSMALL, shall not be used when the associated line is parallel to the corresponding
coordinate akis.

The two lines ‘shall not be parallel.

8.9.8.4 Syntax

< circle parameter list > : : = [XLARGE | XSMALL | YLARGE | YSMALL], < line spec > ,[XLARGE | XSMALL |
YLARGE | YSMALLI], < line spec > , RADIUS, < scalar >
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8.9.9 Definition of a circle by a tangential line, a point on the circumference and its radius

XLARGE

. XSMALL .
CIRCLE/TANTO, line, YLARGE ' point, RADIUS, r

YSMALL

8.9.9.1 Semantics
Line is the symbol for a line and identifies the tangential line.

Point is the sym i i ifi int on the circumference

XLARGE, XSMALL, YLARGE and YSMALL allow the selection of the considered circle from the two possible circlés willh respect to
the relative position of their centres. In the case of the point lying on the tangential line (i.e. it is at the point of tangency),( XLARGE or
its alternatives allow the selection of the position of the desired circle with respect to the tangent line.

RADIUS, r speciffies the value of the radius of the circle.

8.9.9.2 Example

C1
Cc2

CIRELE/TANTO, L1, XSMALL,(PT1, RADIUS, 0.5
CIRCLE/TANTO, L1, YLARGE, PT2, RADIUS, 0.75

Figure 83

8.9.9.3 Limitations

The point shall rfot have a larger distance from the line than twice the radius.

is appropriate. If, for exanjple, the line
Ll ine, i which case

When the line is paraliel to a coordinate axis then only one pair of the modifiers, XLARGE, etc.,
is parallel to the X-axis then only or shou v} :
YLARGE or YSMALL would be appropriate.

8.9.9.4 Syntax

< circle parameter list > : : = TANTO, < line spec > ,[XLARGE | XSMALL | YLARGE | YSMALL],
< point spec > , RADIUS, < scalar >
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8.9.10 Definition of a circle tangential to two circles and having a given radius

XLARGE
xsmaLL N IN

CIRCLE/ , , circlel, , circle2, RADIUS, r
YLARGE " )7 ouT
YSMALL

8.9.10.1 Semantics.
Circle1 and circle2 are the symbols for two circles.
XLARGE, XSMALL, YLARGE, YSMALL allow the selection of the considered circle from among the possible ones with respect to

the relative |position of their centres. XLARGE or XSMALL, YLARGE or YSMALL may not be used when the/ling defined by the
centres of the two circles is perpendicular to the corresponding coordinates axes.

RADIUS, r(specifies the value of the radius of the circle.

The maximym number of possible circles is eight. According to the value of the radius, some of these_¢ircles may npt be real; never-
theless, the|three modifiers must be present.

8.9.10.2 Example

Y

A

C3 = CIRCLE/YLARGE, IN, C2, OUT, C1, RADIUS, 2

Figure 84

8.9.10.3 Limitations

The modifiers used and the given radius value shall correspond to a real and single solution.

8.9.10.4 Syntax

< circle parameter list > : : = [XLARGE | XSMALL | YLARGE | YSMALL],[IN | OUT],
< circle spec > ,[IN|OUTI], < circle spec > , RADIUS, < scalar >
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8.9.11 Definition of a circle by a tangential line, a tangential circle and its radius

XLARGE XLARGE
XSMALL . XSMALL IN .

CIRCLE/ YLARGE' line, YLARGE ' OUT * circle, RADIUS, r
YSMALL YSMALL

8.9.11.1 Semantics

Line is the symbol for a line and identifies the tangential line.

Circle is the symbol for a circle and identifies the tangential circle.
RADIUS, r specifips the value of the radius of the circle.

The maximum nurber of possible circles is eight. According to the value of the radius, some of these circles may not be r¢al; never-
theless the three modifiers must be present.

8.9.11.2 Example

€10

- <

C1 = CIRJLE/YLARGE, L1, XSMALL,OUT, C10, RADIUS, 0.5
C2 = CIRJLE/YSMALL, L1, XLARGE) IN, C10, RADIUS, 0.5

Figure 85

8.9.11.3 Limitatjons

The line shall not jhave a larger distance from the nearest point on the circumference than twice the radius.

8.9.11.4 Syntax

< circle parameter list> : : = [XLARGE | XSMALL | YLARGE | YSMALL], < line spec > ,[XLARGE | XSMALL |
YLARGE | YSMALL],[IN | OUT], < circle spec > , RADIUS, < scalar >
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8.9.12 Definition of a circle by a tangential line, a tangential tabulated cylinder and its radius

XLARGE XLARGE
XSMALL . XSMALL .

CIRCLE/ YLARGE ' line, YLARGE ' tabeyl, point, RADIUS, r
YSMALL YSMALL

8.9.12.1 Semantics

The first XLARGE, XSMALL, YLARGE or YSMALL modifier gives the position of the required circle relative to the line, and the
second one gives the position relative to tabcyl, a tabulated cylinder perpendicular to the X'Y-plane.

Point is the

RADIUS, r specifies the value of the radius of the circle.

8.9.12.2 Expmple

P1/ L1

=X

C1 = CIRCLE/YLARGE, L1,(YSMALL, TAB1, PN1, RADIUS, 0.25

Figure 86
8.9.12.3 Lirmitations
None.
8.9.12.4 Syhtax
< circle parameter list > : : = [XLARGE | XSMALL | YLARGE | YSMALL], < line spec >

,IXLARGE | XSMALL | YLARGE | YSMALL], < tabulated cylinder spec > ,
< point spec > , RADIUS, < scalar >
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8.9.13 Definition of a circle by three tangential lines

CIRCLE/

XLARGE
XSMALL
YLARGE ’
YSMALL

8.9.13.1 Semantics

line

1

XLARGE XLARGE

XSMALL line2 XSMALL line3
" YLARGE ' " YLARGE

YSMALL YSMALL

Line1, line2, line3 are the symboils for three lines.

8.9.13.2 Example

C1 = CIR

8.9.13.3 Limita.[ions

The three lines s|

8.9.13.4 Syntaj

< circle pg

4

L2
L1

Q1

L3

rameter list >

CLE/YSMALL, L1, XLARGE, L2, YLARGE, L3

Figure 87

all not be parallel nor shall any two be coincident.

3=/ [XLARGE | XSMALL | YLARGE | YSMALL], < line spec > ,[XLARGE | XSMALL |

YLARGE | YSMALL), < line spec > ,[XLARGE | XSMALL | YLARGE |
YSMALL], < line spec >
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8.9.14 Definition of a circle by two points on its circumference and its radius

XLARGE

XSMALL . .
CIRCLE/ YLARGE ' point1, point2, RADIUS, r

YSMALL

8.9.14.1 Semantics.
Point1 and point2 are the symbols for two points.

RADIUS, r specifies the value of the radius of the circle.

8.9.14.2 Ekxample
ﬁ P2
P

&

— X
C1 ¥ CIRCLE/YSMALL, P1, P2, RADIUS, 12
Figure 88

8.9.14.3 Limitations

The two pdints shall not coincide in their x- and y-coordinates and the distance between the two points shall not bellarger than twice
the radius.

8.9.14.4 $yntax

< cifcle parameter list> </ = [XLARGE | XSMALL | YLARGE | YSMALL], < point spec > , < point spec },
RADIUS, < scalar >
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8.9.15 Definition of a circle by a point on its circumference, a tangential circle and its radius

XLARGE

CIRCLE/point, XSMALL

YSMALL

8.9.15.1 Semantics
Point is the symbol for a point.

Circle is the symbol for a circle.

" YLARGE ' OUT '

circle, RADIUS, r

RADIUS, r speciffes the value of the radius of the circle.

8.9.15.2 Examplje

-~

C2 = CIRGLE/P1, YSMALL, OUT, C1, RADIUS, 8

8.9.15.3 Limitations

P1
2
1
— )X
Figure 89

The point shall ngt have a larger distance.from the nearest point on the circumference than twice the radius.

8.9.15.4 Syntax

< circle pafameter list >\

< point spec > ,[XLARGE | XSMALL | YLARGE | YSMALL],[IN | OUT],
< circle spec > , RADIUS, < scalar >
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CIRCLE/

XLARGE

XSMALL
YLARGE '
YSMALL

8.9.16.1 Semantics

XLARGE
XSMALL IN

line conic, point, RADIUS, r

" YLARGE ' OUT '
YSMALL

Line is the symbol for a line.

Conic is the symbol for a conic.

ISO 4342-1985 (E)

Point is the symbol for a point.

RADIUS, r

The maximuy
be real; nev

8.9.16.2 E

C1

pecifies the value of the radius of the circle.

kample

8.9.16.3 L‘mitations

-

C1

P

L1

CON1

— X

Figure 90

CIRCLE/YSMALL, L1, XSMALL, OUT, CON1, P1, RADIUS, 10

m number of possible circles is eight. According to the value of the radius and the figuré,’some of thesg circles may not
brtheless the three modifiers must be present.

The line shall not have a larger distance from the nearest point on the circumference than twice the radius.

8.9.16.4 Syntax

< circle parameter list > : :

= [XLARGE | XSMALL | YLARGE | YSMALL], < line spec > ,[XLARGE | XSMALL |
YLARGE | YSMALLI,[IN | OUT], < conic spec > , < point spec > ,
RADIUS, < scalar >
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8.9.17 Definition of a circle by two tangential tabulated cylinders and its radius

XSMALL XSMALL
XLARGE . XLARGE
CIRCLE/ YSMALL * tabcyl1, point1, YSMALL ’

YLARGE YLARGE

8.9.17.1 Semantics

Tabcyl1 and tabcyl2 are the symbols for two tabulated cylinders perpendicular to the XY-plane.

tabcyl2, point2, RADIUS, r

Point1 and point2 are the symbols for points in the vicinity of the required tangency point of the circle and the tabulated cylinder im-

mediately preced point.
RADIUS, r specifies the value of the radius of the circle.
The modifiers XSMALL, XLARGE, YSMALL, YLARGE give the position of the circle relative to the following, tabulated cylinder look-
ing along the dir¢ction of the tabulated cylinder.
8.9.17.2 Example
Y
A PA1
PB6
X
C1 = CIRCLE/YLARGE, TAB2, PB3, YSMALL, TAB1, PN1, RADIUS, 0.25
Figure 91
8.9.17.3 Limitaftions
None.
8.9.17.4 Syntax
< circle parameter list > : : = [XLARGE | XSMALL | YLARGE | YSMALL], < tabulated cylinder spec > , < point spec > ,

[XLARGE | XSMALL | YLARGE | YSMALLI], < tabulated cylinder spec > , < point spec > ,

RADIUS, < scalar >

154


https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

1SO 4342-1985 (E)

8.9.18 Definition of a circle by a tangential circle, a tangential tabulated cylinder and its radius

XLARGE
IN . XSMALL . ‘
CIRCLE/ OUT circle, YLARGE tabcyl, point, RADIUS, r
YSMALL

8.9.18.1 Semantics.

Circle is the symbol for a circle.

Tabceyl is tiesymbol-foratabutatedcytinder perpendicutar to the X" Y-ptane.

Point is th¢ symbol for a point.

RADIUS, 7 specifies the value of the radius of the circle.

The maximum number of possible circles is four. According to the value of the radius and the figure’some of these ¢ircles may not be
real; nevertheless the two modifiers must be present.

8.9.18.2 Example

_——

TAB1
P1
1
2
X
C2 + CIRCLE/QUT, C1, XLARGE, TAB1, P1, RADIUS, 10
Figure 92

8.9.18.3 Limitations
None.
8.9.18.4 Syntax

< circle parameter list > : : = [IN|OUT], < circle spec > ,[XLARGE | XSMALL | YLARGE | YSMALL],

< tabulated cylinder spec > , < point spec > , RADIUS, < scalar >
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8.9.19 Definition of a circle by a point on its circumference, a tangential tabulated cylinder and its radius

XLARGE
XSMALL

" YLARGE '
YSMALL

CIRCLE/point1 tabcyl, point2, RADIUS, r

8.9.19.1 Semantics

Point1 and point2 are the symbols for two points.

Tabcyl is the sympeora-tabulated-cylinderperpendicularto the XY-plane

RADIUS, r specifles the value of the radius of the circle.

8.9.19.2 Exampje

A’K

P2, TAB
P1

1

C1 = CIRQLE/P1, YSMALL, TAB1,(P2,-RADIUS, 8

Figure 93
8.9.19.3 Limitatjons
None.
8.9.19.4 Synth
< circle parameter list> : : = < point spec > ,[XLARGE | XSMALL | YLARGE | YSMALL],

< tabulated cylinder spec > , < point spec > , RADIUS, < scalar >
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8.9.20 Definition of a circle by a line through its centre, a tangential tabulated cylinder and its radius

XLARGE
XSMALL

" YLARGE '
YSMALL

CIRCLE/ON, line tabcyl, point, RADIUS, r

8.9.20.1 Semantics

ON, line specifies that the centre of the required circle lies on the specified line.

Tabcyl is thgsympotforatabutatedtytmder perpendicutarto-theXr-ptare:
Point is the fymbol for a point.
RADIUS, r specifies the value of the radius of the circle.
8.9.20.2 Example
K
TAB1
P
N L1
A
-
C1 =| CIRCLE/ON, L1, XLARGE,\TAB1, P1, RADIUS, 10
Figure 94
8.9.20.3 Limitations
None.
8.9.20.4 Syntax
< circle parameter list> : : = ON, < line spec > ,[XLARGE | XSMALL | YLARGE | YSMALL],

< tabulated cylinder spec > , < point spec > , RADIUS , < scalar >
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8.9.21 Definition of a circle by the coordinates of its centre, the direction cosines of the axis of its right vertical
cylinder and its radius

CIRCLE/x, y, z, i, j, k, r

8.9.21.1 Semantics
x, y and z are the Cartesian coordinates of the centre.
i, j and k are the direction cosines of the axis of a right vertical cylinder.

r is the radius.

8.9.21.2 Example

C1 = CIRCLE/10, 20, 30, 0, 0, 1, 15

Figure 95
8.9.21.3 Limitations
None.
8.9.21.4 Synta)
< circle parameter.list> : : = < scalar > g [, <scalar>]
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8.10 Definitions of a cylinder

8.10.1 Definition of a cylinder

CYLNDR/cylinder parameter list

8.10.1.1 Semantics

A cylinder is the focus of all points at a constant distance from a given line.

8.10.1.2 Limitations

XLARGE, X§MALL, YLARGE, YSMALL, ZLARGE, ZSMALL, when they are used, shall be significant to disting«.lish among the
possible solutions.

8.10.1.3 Sub-contents
For the definftion of a cylinder

a) by supstituting for symbols in the canonical form, see 8.10.2;
b) by twp tangential planes and its radius, see 8.10.3;
c) by a fangential plane, tangential cylinder and its radius, see 8.10.4;

d) by twp tangential cylinders and its radius, see 8.10.5.

8.10.1.4 Syptax

< cylinder definition statement > : : = <identifier > = CYLNDR/ < cylinder parameter list >
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8.10.2 Definition of a cylinder by substituting for symbols in the canonical form

CYLNDR/point, vector, r

8.10.2.1 Semantics
Point is the symbol for a point on the axis of the cylinder; this may also be specified by the x, y, z coordinates.

Vector is the symbol for a vector in the direction of the axis; this may also be specified by the components of the unit vector in the
direction of the axis.

r specifies the rgdiusof-thecytinder:
8.10.2.2 Example
P i
i ( V1 O
I Y
/
/
//
/ 1
/
/
/
4 7 ¥
R
- X
8
C1 = CYLNDR/S8, 0, 4,.0;.0, 1, 1
C1 = CY|LNDR/P1,0,/0, 1, 1
C1 = CYLNDR/PT, V1, 1
Figure 96
8.10.2.3 Limitations
None.
8.10.2.4 Syntax
< cylinder parameter list > : : = g [ < scalar > ,] <scalar > | < point spec > 2 [, <scalar>]]|

< point spec > , < vector spec > , < scalar >
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8.10.3 Definition of a cylinder by two tangential planes and its radius

XLARGE XLARGE
XSMALL XSMALL
YLARGE YLARGE
CYLNDR/ YSMALL * plane1, YSMALL ’ plane2, RADIUS, r
ZLARGE ZLARGE
ZSMALL ZSMALL

8.10.3.1 Semantics

Plane1 andplane2-are-the symbolsfor two-planes.

RADIUS, 1 specifies the value of the radius of the cylinder.

8.10.3.2 Example

PL1

—» N

/ Y
—» X
CYL] = CYENDR/ZLARGE, PL1, ZLARGE, PL2, RADIUS, 10

Figure 97

8.10.3.3 Limitations

XLARGE or XSMALL, YLARGE or YSMALL, respectively ZLARGE or ZSMALL, shall not be used when the associated line is parallel
to the corresponding coordinate axis.

The two planes shall not be parallel.

8.10.3.4 Syntax

< cylinder parameter list > : : = [XLARGE | XSMALL | YLARGE | YSMALL | ZLARGE | ZSMALLI, < plane spec > ,
[XLARGE | XSMALL | YLARGE | YSMALL | ZLARGE | ZSMALLI, < plane spec > ,
RADIUS, < scalar >
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8.10.4 Definition of a cylinder by a tangential plane, tangential cylinder and its radius

CYLNDR/

XLARGE XLARGE

XSMALL XSMALL

YLARGE YLARGE |IN .

YSMALL ’ plane, YSMALL * OUT * cylinder, RADIUS, r
ZLARGE ZLARGE

ZSMALL ZSMALL

8.10.4.1 Semantics

Plane is the symb

Cylinder is the syn

RADIUS, r specifi

8.10.4.2 Examp

=

CYL2 = CY

8.10.4.3 Limitat

ol for a plane

nbol for a cylinder.

es the value of the radius of the cylinder.

[]

PL1

YL

___’X

LNDR/XLARGE/PL1, ZLARGE, OUT, CYL1, RADIUS, 10

Figure 98

ons

The plane shall be
twice the value of

8.10.4.4 Syntax

< cylinder parameter list > : :

162

parallel to the axis of the cylinder. The distance of the plane from the nearest point of the cylinder shall b

E less than

the radius.

= [XLARGE | XSMALL | YLARGE | YSMALL | ZLARGE | ZSMALLI, < plane spec >
[XLARGE | XSMALL | YLARGE | YSMALL | ZLARGE | ZSMALL],[IN | OUT],
< cylinder spec > , RADIUS, < scalar >
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8.10.5 Definition of a cylinder by two tangential cylinders and its radius

XLARGE
XSMALL
YLARGE IN
YSMALL * OUT *
ZLARGE
ZSMALL

CYLNDR/ cylinder1 cylinder2, RADIUS, r

IN
" OuUT ’

8.10.5.1 Semantics
Cylinder1 GW for-two \.y:;ndcla.
RADIUS, r specifies the value of the radius of the cylinder.

8.10.5.2 Example

= albN

—X

CYL3|= CYLNDR/ZLARGE, OUT, CYL1, OUT, CYL2, RADIUS, 20

Figure 99
8.10.5.3 Limitations

The two cylinders shall be parallel. The modifiers used and the value of the radius shall correspond to a real and single solution.
8.10.5.4 Syntax

< cylinder parameter list> : : = [XLARGEIXSMALLIYLARGE|YSMALL|ZLARGE|ZSMALL],[IN|OUT],
< cylinder spec > ,[IN|OUT], < cylinder spec > , RADIUS, < scalar >
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8.11

8.11.1 Definition of a sphere

SPHERE/sphere parameter list

A sphere is a surface such that all points on the surface are equidistant from a fixed point.

9.11.1.2 Limita

The radius value

]hall be positive.

8.11.1.3 Sub-cdntents

For the definition

a)
b)
c)
d)

e)

8.11.1.4 Syntax

164

by the coq

of a sphere

rdinates of its centre and its radius, see 8.11.2;

by its cenfre point and its radius, see 8.11.3;

by its cenfre point and a point on the sphere, see 8.11.4;

by its cen

by four pd

< sphere d

re point and a tangential plane, see 8.11.5;

ints on the sphere, see 8.11.6.

Efinition statement > : : = < identifier > = SPHERED? < sphere parameter list >
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8.11.2 Definition of a sphere by the coordinates of its centre and its radius

SPHERE/x, y, z, r

8.11.2.1 Semantics
X, y, z are the coordinate values of the centre.

r is the radius.

8.11.2.2 Example

S1 =|SPHERE/3, 1.5, 2, 1
Figure 100
8.11.2.3 Limitations
None.
8.11.2.4 Syntax
< sphere parameter list > : : = <scalar> , <scalar> , <scalar> , <scalar>
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8.11.3 Definition of a sphere by its centre point and its radius

SPHERE/CENTER, point, RADIUS, r

8.11.3.1 Semantics
CENTER, point specifies that the centre of the required sphere is identified by the specified point.

RADIUS, r specifies the value of the radius of the sphere.

8.11.3.2 Example

? 51|
Y
S1 = SPHERE/CENTER, P1, RADIUS, 2
Figure 101
8.11.3.3 Limitations
None.
8.11.3.4 Syntax
< sphere prrameter list> : : = CENTER, < point spec > , RADIUS, < scalar >
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8.11.4 Definition of a sphere by its centre point and a point on the sphere
SPHERE/CENTER, point1, point2

8.11.4.1 Semantics

CENTER, point1 specifies that the centre of the required sphere is identified by the specified point1.

Point2 is the symbol for a point on the surface of the sphere.

8.11.4.2 Example

S1 # SPHERE/CENTER, P1, P2

Figure 102
8.11.4.3 limitations
None.
8.11.4.4 $yntax
< sIhere parameter list > : : = CENTER, < point spec > , < point spec >

167


https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

ISO 4342-1985 (E)

8.11.5 Definition of a sphere by its centre point and a tangential plane

SPHERE/CENTER, point, TANTO, plane

8.11.5.1 Semantics
CENTER, point specifies that the centre of the required sphere is identified by the specified point.

Plane is the symbol for a plane tangential to the surface of the sphere.

8.11.5.2 Example

S1

&

\Z

S1 = SPHERE/CENTER, P1, TANTO, PL1

Figure 103

8.11.5.3 Limitations

None.

8.11.5.4 Syntax

< sphere parameterlist>———=—CENTER,—<peoint-spee>—TFANTO—<plane-spee

168


https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

1ISO 4342-1985 (E)

8.11.6 Definition of a sphere by four points on the sphere

SPHERE/point1, point2, point3, point4

8.11.6.1 Semantics

Point1, point2, point3, point4 are the symbols for four points lying on the surface of the sphere.

8.11.6.2 Example

—a Ny

AN

N

S1 = SPHERE/P1, P2, P3, P4

Figure 104

8.11.6.3 leitations

No two poifits shall be coincidehtynor shall three or more points be on a straight line.

8.11.6.4 Syntax

< sphere parameter list > : : = < point spec > g [, < point spec > ]
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8.12 Definitions of a cone

8.12.1 Definition of a cone

CONE/cone parameter list

8.12.1.1 Semantics

The vertex is the fixed point through which the generatrix passes. The half-angle is the constant angle made by the generatrix with the
axis. Only one sheet is defined, the one in the direction of the axis vector.

8.12.1.2 Limita_lI‘O'rrs
The half-angle shall be positive.

8.12.1.3 Sub-contents

For the definition of

the get o7 a cone

1) by its vertex point, its axis vector and its half-angle, see 8.1'2.2;

2) by the codrdinates of its vertex, the vector components of its axis and the cosine of itshalf-angle, see 8.12.3.

8.12.1.4 Synta

< cone de:lnition statement > :: = < identifier > = CONE/ < cone parameter list >
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8.12.2 Definition of a cone by its vertex point, its axis vector and its half-angle

CONE/point, vector, angle

8.12.2.1 Semantics

Point is the symbol for a point and names the vertex.

£ n i~ Ar i H 1 H
for a vector and gives the direction of the axis.

Vector is the symbo

Angle is the value in degrees of the half-angle.

1SO 4342-1985 (E)

8.12.2.2 Example

— Ny

C1 3 CONE/P1, V1, 30
Figure 105
8.12.2.3 llimitations
None.
8.12.2.4 Tyntax
< cone parameter list> 1 = < POINT SPEC >, < VECtOr spec>—; sealar
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8.12.3 Definition of a cone by the coordinates of its vertex, the vector components of its axis and the cosine of its
half-angle

CONE/x, y, z, ay, a,, a,, cosine
8.12.3.1 Semantics
x, y, z are the coordinate values of the vertex.
a,, a,, a, are the component values in x, y, z respectively of a vector in the direction of the axis.

Cosine is the valu i gle

8.12.3.2 Example

C1 = CONE/1.0, 0.3, 0.2, 0.15, 0.1,-0, 0.866

Figure 106
8.12.3.3 Limitations
None.
8.12.3.4 Syntaj
< cone parameter list> : : = <scalar > g [, <scalar>]
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8.13 Definitions of an ellipse

8.13.1 Definition of an ellipse

ELLIPS/ellipse parameter list

8.13.1.1 Semantics
An ellipse is always to be considered as an elliptical cylinder perpendicular to the XY-plane.

An ellipse is the locus of a point which moves so that the sum of its distances from two fixed points is constant.

8.13.1.2 Limitations

None.

8.13.1.3 Sub-contents

For the definition of an ellipse by its centre point, length of its semi-major axis, length of its semi-minor axis and the ahgle made by the
major axis With the X-axis, see 8.13.2.

8.13.1.4 Sjntax

< ellibse definition statement > : : = < identifier > = ELLIPS/ < ellipse parameter list >
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8.13.2 Definition of an ellipse by its centre point, length of its semi-major axis, length of its semi-minor axis and the
angle made by the major axis with the X-axis

ELLIPS/CENTER, point, semi-major, semi-minor, angle

8.13.2.1 Semantics
CENTER, point specifies that the centre of the ellipse, being equidistant from the two foci, is identified by the specified point.
Semi-major is the value of half the length of the major axis.

Semi-minor is the value of half the length of the minor axis.

Angle is the valle of the angle made by the major axis with the X-axis.

8.13.2.2 Example

/

E1 = ELL|PS/CENTER, P1, 1.3, 0.8, 35

Figure 107
8.13.2.3 Limitgtions
None.
8.13.2.4 Synt
< ellipse parameter list > : : = CENTER, < point spec > g [, <scalar>]
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8.14 Definitions of a hyperbola

8.14.1 Definition of a hyperbola

HYPERB/hyperbola parameter list

8.14.1.1 Semantics

A hyperbola is the locus of a point which moves so that the difference between its distances from two fixed points is constant. Both
sheets of the hyperbola are defined.

A hyperboja is always to be considered as a hyperbolical cylinder perpendicular to the XY-plane.

8.14.1.2 Limitations

None.

8.14.1.3 Bub-contents

For the definition of a hyperbola by the centre, the length of half the transverse axis, the length of half the conjygate axis and the
angle between the transverse axis and the X-axis of the coordinate system, see 8.14.2:

8.14.1.4 Byntax

< hlyperbola definition statement > : : = <identifier > = HYPERB/ < hyperbola parameter list >

175


https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

1SO 4342-1985 (E)

8.14.2 Definition of a hyperbola by the centre, the length of half the transverse axis, the length of half the conjugate
axis and the angle between the transverse axis and the X-axis of the coordinate system

HYPERB/CENTER, point, number1, number2, angle

8.14.2.1 Semantics
CENTER, point specifies that the centre of the hyperbola is identified by the specified point.
Number1 is the length of half the transverse axis.

Number2 is the length of half the conjugate axis.

Angle is the anglg between the transverse axis and the X-axis of the coordinate system.

8.14.2.2 Example

— =

/ 30°

R =

H1 = HYPHERB/CENTER, PT1, 5, 3.5, 30

Figure 108
8.14.2.3 Limitatipns
None.
8.14.2.4 Syntax
< hyperbola'parameter list > : : = CENTER, < point spec > g [, <scalar>]
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8.15 Definitions of a lofted conic

8.15.1 Definition of a lofted conic

LCONIC/lofted conic parameter list

8.15.1.1 Semantics

ISO 4342-1985 (E)

A lofted conic is a conic cylinder perpendicular to the X'Y-plane defined by points or a combination of points and slopes. A definition
point may be a point symbol or a pair of x and y coordinates.

8.15.1.2 Limitations

None.

8.15.1.3 Spb-contents
For the defipition of a lofted conic
a) by fie points, see 8.15.2;

b) by fgur points and one slope, see 8.15.3;

c) by three points and two slopes, see 8.15.4.

8.15.1.4 Syntax

< loffed conic definition statement > : : =

< identifier > = LCONIC/ < lofted conic parameter list >

177


https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

ISO 4342-1985 (E)

8.15.2 Definition of a lofted conic by five points

LCONIC/point1, point2, point3, point4, pointb

8.15.2.1 Semantics

Point1 to point5 are the symbols for points from which the conic equation is derived.

8.15.2.2 Example

! pr1  PT5

T
o
—
wJ
—
—_

v
—
\N\
T
b

L1
L1

1

8.15.2.3 Limitgtions

None.

8.15.2.4 Syntak

< lofted cpnic parameter list > <=

T

LCONIC/-13, -1, —0.7,1, 2, 2.6, 5, 3.5, 8, 3.85
LCANIC/PT1, PT2, PT3, PT4, PT5

Figure 109

< point option > 3 [, < point option >1]
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8.15.3 Definition of a lofted conic by four points and one slope

LCONIC/point1, SLOPE, slope, point2, point3, point4
8.15.3.1 Semantics

Point1 to point4 are the symbols for points from which the conic equation is derived.

SLOPE, slope specifies the slope of the tangent line at point1 to the conic, expressed as the tangent of the slope angle.

8.15.3.2 Example

T~

11

TAN=0.5773
PTZ/ L1 11 1 1

1 ! 1 1>X

L1
L1

LCONIC/2, 2, SLOPE, 0.57735, —1,0,7.5,4.2, 10, 4
LCONIC/PT1, SLOPE, 0.57735, PT2, PT3, PT4

Figure 110

8.15.3.3 Limitations

None.

8.15.3.4 Syntax

< loftted conic parameter list >~ ™= < point option > , SLOPE, <scalar > , g [, < point option >]
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8.15.4 Definition of a lofted conic by three points and two slopes

LCONIC/point1, SLOPE, slope1, point2, SLOPE, slope2, point3

8.15.4.1 Semantics
Point1 to point3 are the symbols for points from which the conic equation is derived.

SLOPE, slope1 specifies the slope of the tangent line at point1. SLOPE, slope2 specifies the slope of the tangent line at point2. The
slope values are expressed as the tangents of the slope angles.

8.15.4.2 Examgle

TAN=-0.38386

i TAN =

1.4281

1

L1 = LCONIC/1, 1.35, SLOPE, 1.4281, 11.25, 2, SLOPE, — 0.38386, 6,(3,25
L1 = LCONIC/PT1, SLOPE, 1.4281, PT2, SLOPE, — 0.38386, PT3

Figure 111

8.15.4.3 Limitations

Point1 and point2 shall be end points and point3 shall lie_between them.

8.15.4.4 Syntax

< lofted conic parameter list > : : =< point option > , SLOPE, <scalar> ,
< point option > , SLOPE, < scalar > , < point option >
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8.16 Definitions of a general conic

8.16.1 Definition of a general conic

GCONIC/general conic parameter list

8.16.1.1 Semantics

A general conic is a conic cylinder perpendicular to the XY-plane defined by coefficients of a conic equation.

8.16.1.2 Limitations

None.

8.16.1.3 Sjub-contents

For the defipition of a general conic

a) Dby the general conic equation, see 8.16.2;
b) by ah equation where y is expressed as a function of x, see 8.16.3;

c) by ah equation where x is expressed as a function of y, see 8.16.4;

8.16.1.4 ntax

< geheral conic definition statement > : = < identifier > = GCONIC/ < general conic parameter list >
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8.16.2 Definition of a conic by its general mathematical equation

GCONIC/A, B,C, D, E, F

8.16.2.1 Semantics

A, B, C, D, E and F are the coefficients of the conic equation.

The equation has the following form :

Ax2 + Bxy + Cy2 + Dx + Ey + F=0

8.16.2.2 Exam;lle

GC1 = GQONIC/3, 0,8, — 39, 16, —22.6

8.16.2.3 Limitations

None.

8.16.2.4 Syntax

< general ¢oni¢ parameter list > : :

1 —

GC1

/

Figure 112

< scalar > ‘g’ [, <scalar>]
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8.16.3 Definition of a conic by a mathematical equation where y is expressed as a function of x

GCONIC/P, O, R, S, T

8.16.3.1 Semantics
P, Q, R, S and T are the coefficients of the conic equation.

The equation is of the following form :
y=Px+ Q*ARX2+ Sx+ T

8.16.3.2 Example

1

GC

7 T T T T T T T’X

GC1 = GCONIC/0, -1, — .4, 4.9, 3.8

Figure 113

8.16.3.3 Limitations

None.

8.16.3.4 Pyntax

< ggneral ‘conic parameter list > : : < scalar > 2 [, <scalar >]
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8.16.4 Definition of a conic by a mathematical equation where x is expressed as a function of y

GCONIC/P, Q, R, S, T, FUNOFY

8.16.4.1 Semantics
P, O, R, S and T are the coefficients of the conic equation.
FUNOFY indicates that the equation defines x as a function of y.

The equation has the following form :

x=Py+ Qi R2+Sy+T

Q18 A9 Ewamnil
C.10.5.24 cXamps

o
<

———

cly

/ T T T T T

GC1 = GQONIC/0, 6.5, — 2.7, — 5.3, 50,/ FUNOFY

Figure 114
8.16.4.3 Limitations
None.
8.16.4.4 Synta)
< general ¢oni¢ parameter list > : : = <scalar > 2 [, <scalar>], FUNOFY
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8.17 Definitions of a general quadric

8.17.1 Definition of a general quadric

QUADRIC/quadric parameter list

8.17.1.1 Semantics

A general quadric is a surface defined by a quadratic equation with three variables.

8.17.1.2 Limitations

None.

8.17.1.3 Sub-contents

For the defipition of a quadric by the coefficients of a quadric equation, see 8.17.2.

8.17.1.4 Syntax

< quégdric definition staiement > :: = <identifier > = QUADRIC/ < quadric-parameter list >
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8.17.2 Definition of a quadric surface by the ten coefficients of the quadric equation

QUADRIC/number1, number2,

8.17.2.1 Semantics

The general equation of a quadric surface is

Ax2 + By2 + Cz2 + Fyz + Gzx + Hxy + Px + Qy + Rz + D =0

Number1 to number10 are the coefficients 4, B, C, F, G, H, P, Q, R and D in that order.

8.17.2.2 Examlles

— Ny
K

1
Real ellipsoid
x2 v z_.
A2 B2 C2

Figure 115a)

X2 y2 2z
A2 B2 (2

Figure 115b)
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Figure 115c¢)

Elliptic paraboloid

X2 Y2
Ty T =2cz
A2 B2
Elliptic cone Figure 115¢)
Xz vy zz_
A2 B2 C?2

Figure 115d)
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Hyperbolic paraboloid Elliptic_eylinder
2 X2 Y2
X X—z =2CZ — + — =1
A2 B2 A2 B2
Figure 115f) Figure 115g)
Z

,: S

» X

Hyperbolic cylinder

X2 Y2 Parabolic cylinder

A2 B2
Y2 = PX

Figure 115h)
Figure 115j)

8.17.2.3 Limitations

None.

8.17.2.4 Syntax

< quadric parameter list> :: = g [ < scalar > ,] <scalar >

188


https://standardsiso.com/api/?name=957089baaeb3ec2ca2ab7240688aa228

1ISO 4342-1985 (E)

8.18 Definitions of a tabulated cylinder

8.18.1 Definition of a tabulated cylinder

TABCYL/tabcyl1 parameter list

8.18.1.1 Semantics

A tabulated cylinder TABCYL is the cylindrical surface generated by a line (the generatrix) moving parallel to itself along a space curve
(the directrix). This curve is defined by a table of points known to lie on the surface and a number of interpolation methods for

"fairing”’ be;
to the curve
dent.

A tabulated
The commo
with tangen

series of giV

TRFORM, A

used, the g¢neratrix is transformed. When other formats are used, only points, slopes, and normals are transforn

through the first and last points. These extension lines have funlte length, the value of which is implen

cylinder has direction which is from the first mentioned point in its definition to the last point.
hly used method of construction SPLINE is a series of cubics which result in a curve passing through e
cy and curvature continuity at each point. Its analogy in physical terms is a thin wooden spline bent t

en points.

hatrix indicates transformation of tabulated cylinder input data by the specifiéd matrix. When the X, Y,

8.18.1.2 LJmitations

Minimum s

With a tabu
ations withi

8.18.1.3 S
For the defi

a) bya
b) bya
c) bya
d) ata

8.18.1.4 S

< tab

ecification of a TABCYL should contain three points or twocppints and a normal condition or a slope

h that plane.

ub-contents
hition of a tabulated cylinder

series of points or x, y coordinatestwith optional transformation matrix and optional end slope specificg
series of polar coordinates with optional transformation matrix and optional end slope specification, 3
series of points, a vector-to Which the generatrix is parallel and an optional transformation matrix, se

distance from a paralleltabulated cylinder, see 8.18.5.

yntax

vy lines tangential
hentation depen-

ach of the points
b pass through a

Z data format is
ed.

ated cylinder defined whose directrix is in a plane (NOX,\NOY, NOZ), any transformation matrix is limifed to transform-

tion, see 8.18.2;
ee 8.18.3;
b 8.18.4;

ulated cylinder definition statement > : : = < identifier > = TABCYL/ < tabulated cylinder parameter list >
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8.18.2 Definition of a tabulated cylinder by a series of points or coordinates of points with optional transformation
matrix and optional end slope specification

NOX oint1 NORMAL, anglet oint2 ointn NORMAL, anglen
TABCYL/ NOY , SPLINE, TRFORM, matrix, P b, + SLOPE, slopet P AP , o b+ SLOPE, slopen
NOZ 191 TANTO, line1 a2 02 % On " TANTO, linen

8.12.2.1 Semantics

NOX specifies that no x coordinate is utilised from the point descriptions and that the Y-axis is the reference axis; similarly NOY in-
dicates no y coordinate and that the Z-axis is the reference axis and NOZ indicates no z coordinate and that the X-axis is the reference
axis.

Point1 to pointn fre the symbols for points.
a,, b, to a,, b, afe the Cartesian coordinates for points, dependent on the NOX, NOY, NOZ modifier.

NORMAL, angle] and NORMAL, anglen specify the angles between the reference axis and the direction.of the normalg to the first
and last points rgspectively.

SLOPE, slope1 and SLOPE, slopen specify the tangent of the angles between the reference axisiand the tabulated cylinder at the first
and last points rgspectively.

TANTO, line1 angl TANTO, linen specify a line to which the tabulated cylinder is tangential‘at'the beginning and at the end respectively.

8.18.2.2 Example

& <

L1
p3 T

P1

» X

T1 = TABCYL/NOZ, SPLINE, P1, TANTO, L1, P2, P3, P4

Figure 116

8.18.2.3 Limitations

A tangent line shall only be defined in the NOZ mode, not in the NOX nor NOY mode.

8.18.2.4 Syntax

< tabulated cylinder parameter list > : : = [NOX|NOY | NOZ], SPLINE (1) [, TRFORM, < matrix spec > 1,
< point option > (1) [,TANTO, < line spec > |,SLOPE, < scalar > |
,/NORMAL, < scalar >1 "7 [, < point option >] 7 [, TANTO,
< line spec > | ,SLOPE, < scalar > | NORMAL, < scalar > |
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8.18.3 Definition of a tabulated cylinder by polar coordinates of a series of points with optional transformation
matrix and optional end slope specification

RTHETA NORMAL, angle1 NORMAL, anglen
TABCYL/ THETAR SPLINE, TRFORM, matrix, a;, by, SLOPE, slopel , ap, by, .. ... . @, by, SLOPE, slopen
TANTO, linel TANTO, linen

8.18.3.1 Semantics

RTHETA specifies that the radial distance is given before the angle and THETAR that the angle is given before the radial distance.

ay, by to a,| b, are the polar coordinates of points dependent on RTHETA or THETAR.

NORMAL, pngle1 and NORMAL, angler specify the angles between the X-axis and the directions of the normals of the first and last
points respgctively.

SLOPE, slope1 and SLOPE, sloper specify the tangent of angles between the X-axis and the tabulated cylinder at|the first and last
points respéctively.

TANTO, ling1 and TANTO, linen specify a line to which the tabulated cylinder is tangential at the-beginning and at thelend respectively.

8.18.3.2 Hxample

T

TABCYL/RTHETA, SPLINE, 2, 40, 2.3, 35, 2.5, 30, 2.8, 20, 3.2, 10, 3.6, 5

Figure 117

8.18.3.3 Limitations

A tabulated|cylinder shall only be defined perpendicular to the X'Y-plane.

8.18.3.4 Syntax

< tabulated cylinder parameter list > : : = [RTHETA | THETAR], SPLINE:) [, TRFORM, < matrix spec > ],
< point option > (1) [, TANTO, < line spec > |,SLOPE, < scalar > |
,NORMAL, < scalar>] 13Z [, < point option >1] (1) [,TANTO,
< line spec > | ,SLOPE, < scalar > | ,NORMAL, < scalar >]
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8.18.4 Definition of a tabulated cylinder by a series of points, a vector to which the generatrix is parallel and an

optional transformation matrix
point1 pointn

TABCYL/XYZ, SPLINE, TRFORM, matrix, vector, -~ = ., .....
X1: Y10 %9 Xne Ynr Zn

8.18.4.1 Semantics
XYZ specifies that x, y and z coordinate values are required.

Vector is the symbol for a vector, which specifies the direction of the tabulated cylinder.

Point1 to pointn are the symbols for points.

X1, Y1, 21 10 Xy, Y R @re the coordinates of points.

8.18.4.2 Examplq

f T
A

==

~ 7
T1 = TABQYL/XYZ, SPLINE, V1, P1, P2, P3,.P4, P5, P6, P7
Figure 118
8.18.4.3 Limitatipns
A minimum of fouf points are required’with x, y and z coordinates of each point being indicated.
8.18.4.4 Syntax
< tabulated| cylindér parameter list> : : = XYZ, SPLINE ! [, TRFORM, < matrix spec > 1, < vector spec >

138 5 [, < point spec > |, <scalar> , <scalar> , < scalar >]
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8.18.5 Definition of a tabulated cylinder at a distance from a parallel tabulated cylinder

XLARGE
XSMALL
YLARGE

" YSMALL’
ZLARGE
ZSMALL

TABCYL/PARLEL, tabcyl, point d

8.18.5.1 Semantics

Tabceyl is the|symbol for a tabulated cylinder.
d is the distapce from another tabulated cylinder.

Point is the gymbol for a point where the modifier will eventually be considered.

8.18.5.2 Expmple

Z

}

T2 = [TABCYL/PARLEL, T1/P1+/XSMALL, 0.75

Figure 119

8.18.5.3 Limitations

All points on|the previously defined tabulated cylinder must be coplanar.

Parallelism fqr tabulated cylinders higher than second order is approximate.

8.18.5.4 Syntax

< tabulated cylinder parameter list > : : = PARLEL, < tabulated cylinder spec > (1) [, < point spec>1],

[XLARGE | XSMALL | YLARGE | YSMALL | ZLARGE | ZSMALLI], < scalar >
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8.19 Definitions of a matrix

8.19.1 Definition of a matrix

MATRIX/matrix parameter list

8.19.1.1 Semantics

A matrix is a set of twelve parameters. These parameters are the coefficients of three linear equations defining the mathematical re-
lationship between two coordinate systems.

By convention inluse with REFSYS for defining geometry, the new system is the one in which the coordinates are giveri-of known and
the old system i$ the one in which the new coordinates have to be established.

8.19.1.2 Limitations

None.

8.19.1.3 Sub-dontents
For the definitiof of a matrix

a) by twelvg¢ parameters, see 8.19.2;

b) by definihg the translation of the old coordinate system into the new system, see 8.19.3;

c) by definihg the rotation in the referenced plane of the old coordinate. system into the new system, see 8.19.4;
d) by definihg the scaling of the old coordinate system into the new\system, see 8.19.5;

e) by definihg a symmetry with respect to a line or a plane, see*8:19.6;

f) by definipg a symmetry with respect to the referenced plane or the intersection of the referenced planes, see 8.19.7;
g) by three planes, see 8.19.8;

h) by a point and two vectors, see 8.19.9;

j)  as the prpduct of two matrices, see 8.9.10;

k) as the inyerse of a given matrix, see 8.19.11;

8.19.1.4 Synt

T
< matrix dlefinition statement>/: : = < identifier > = MATRIX/ < matrix parameter list >
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8.19.2 Definition of a matrix by twelve parameters

MATRIX/G1, b1, Cq, d1, ay, b2, Cy, d2, as, b3, C3, d3

8.19.2.1 Semantics

1ISO 4342-1985 (E)

MATRIX is a rectangular array of numbers consisting of three rows of four numbers each, used to define the relationship of one coor-
dinate system to another, through the system :

X = a1x; + by + 127 + dq

1

y arxq + b2y1 + CoZ7 + d2

azyy + b3y1 + €324 + d3

Made equdl to zero, these three equations represent respectively the canonical forms of the three reference planes gf the new system
with respe¢t to the old system of coordinates.

8.19.2.2 Example

(NEW SYSTEM)ﬁ

Yy X

45°

5 ”

M

—_

/—(OLD SYSTEM)
— X

= MATRIX/0.707,~0.707, 0, 5, — 0.707, 0.707, 0,3, 0,0, 1,0

Figure 120

In this example, the-X-axis of the new coordinate system has direction cosines of 0.707, 0.707, 0, relative to the old coordinate
system. THe Y< and Z-axes have direction cosines of — 0.707, 0.707, 0 and 0O, O, 1, respectively.

The origin

8.19.2.3 Limitations

+

A e

With no scaling, a,2 + b2 + ¢,2 = 1. Scaling is accomplished by scaling a,, b,, ¢, coefficients (see 8.19.5). Any scaling should

normally be equal on all axes in order to achieve predictable transformations, especially of canonical forms.

8.19.2.4 Syntax

< matrix parameter list > :: =

< scalar > H [, <scalar>]
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8.19.3 Definition of a matrix by defining the translation of the old coordinate system into the new system
MATRIX/TRANSL, dy, dy, d3
8.19.3.1 Semantics

TRANSL specifies that the new coordinate system is created by translating the old system.

The parameters d;, d, and d3 are the coordinates of the origin of the new coordinate system in the old system.

When dj is omitted, d;3 = 0 is assumed.

8.19.3.2 Example

Y;
[
Y
[}
i (NEW'SYSTEM)
6 H =&
*-— — — — — — T —— — — > :
ul
- I
(OLD SYSTEM) l
1 1 1 1 L 1 * —» X
M3 = MATRIX/TRANSL, 6, 3, 0
M3 = MATRIX/1,0,0,6,0,1,0,3,0,0,(1,0
Figure 121
8.19.3.3 Limitatjons
None.
8.19.3.4 Syntax
< matrix pgrameter list > : : = TRANSL g [, <scalar>]
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8.19.4 Definition of a matrix by defining the rotation in the referenced plane of the old coordinate system into the
new system

XYROT

MATRIX/ YZROT , angle
ZXROT

8.19.4.1 Semantics

XYROT specifies that the new coordinate system is created by a rotation of the old system in the X'Y-plane, YZROT a rotation in the
YZ-plane and ZXROT a rotation in the ZX-plane.

Angle represents the algebraic value of the rotation in the referenced plane.

The positive ense of rotation is defined from the first referenced axis to the second axis.

8.19.4.2 Expmple

Y'l (NEW SYSTEM)

30°

(OLD SYSTEM)

7

M5 =| MATRIX/XYROT, 30.0
M5 =[ MATRIX/0.886, — 0.5;-0,-0, 0.5, 0.866, 0,0, 0,0, 1, 0

Figure 122
8.19.4.3 Limitations
None.
8.19.4.4 Syntax
< matrix parameter list > : : = [XYROT|YZROT |ZXROT], < scalar >
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8.19.5 Definition of a matrix by defining the scaling of the old coordinate system into the new system

MATRIX/SCALE, scaling factor

8.19.5.1 Semantics
SCALE specifies that the new coordinate system is created by scaling the old system.

Factor represents the ratio between a unit vector in the old system and the corresponding unit vector in the new system.

8.19.5.2 Example

1 2 =X

(NEW SYSTEM) (OLD SYSTEM)

M1 = MATRIX/SCALE, 2
M1 = MATTRIX/2, 0,0, 0, 0~270,0,0,0,2, 0

Figure 123

8.19.56.3 Limitations

None.

8.19.5.4 Syntax

< matrix parameter list > : : = SCALE, <scalar>
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8.19.6 Definition of a matrix by defining a symmetry with respect to a line or a plane

line

MATRIX/MIRROR,
plane

8.19.6.1 Semantics

MIRROR specifies that the new coordinate system is created by mirroring the old system about the specified line or plane.

Line or plane is the symbol for a line or a plane.

8.19.6.2 Example

M2 |= MATRIX/MIRROR, L1

Figure 124

8.19.6.3 Limitations
None.
8.19.6.4 Pyntax

< matsikparametertist> = MIRROR, [ < line spec > | < plane spec >1]
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8.19.7 Definition of a matrix by defining a symmetry with respect to the referenced plane or the intersection of the
referenced planes

XYPLAN XYPLAN XYPLAN

MATRIX/MIRROR, YZPLAN , YZPLAN , YZPLAN
ZXPLAN ZXPLAN ZXPLAN

8.19.7.1 Semantics

MIRROR specifies that the new coordinate system is created by mirroring the old system about the specified plane if only one plane is
given or the intersection of the planes if two or three are given.

8.19.7.2 Example

>

> X
M1 = MATRIX/MIRROR, YZPLAN
M1 = MATRIX/-1,0,0,0,0,1,0,0,0,0, —1,0
Figure 125

8.19.7.3 Limitations
If two or three pllnes are specified they shall intersect.
8.19.7.4 Syntax

< matrix pgrameter list > ;-:\=' MIRROR :13 [,XYPLAN I ,YZPLAN | ,ZXPLAN]
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8.19.8 Definition of a matrix by three planes

MATRIX/planel, plane2, plane3

8.19.8.1 Semantics

Plane1, plane2, plane3 are the symbols for three planes; they are the XY-, YZ-, ZX-planes of the new system of coordinates.

8.19.8.2 Example

—» N

Y
> X
M1 =|MATRIX/PL1, PL2, PL3
Figure 126

8.19.8.3 Limitations
None.
8.19.8.4 Syntax

< matfix parameter list>"\;~ = < plane spec > , < plane spec > , < plane spec >
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8.19.9 Definition of a matrix by a point and two vectors

MATRIX/point, vector1, vector2

8.19.9.1 Semantics
Point is the symbol for a point of origin for the new coordinate system.
Vector1 is the symbol for a vector of the X-axis of the new coordinate system.

Vector2 is the symbol for the vector of the XY-plane of the new coordinate system.

The Z-axis is d¢termined by the cross product of vector1 and vector2.
8.19.9.2 Example
Y
Y
Z V.
2
(NEW SYSTEM)
RV
(OLD SYSTEM)
Z
M1 = MATRIX/P1, Vi1;.V2
Figure 127
8.19.9.3 Limitations
The two vectors shall not be parallel.
8.19.9.4 Syntax
< matrix parameter list > : : = < point spec > , < vector spec > , < vector spec >
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8.19.10 Definition of a matrix as the product of two matrices

Matrix1 Matrix2
XYROT, angle1 XYROT, angle2
YZROT, anglel YZROT, angle2
ZXROT, angle1 ZXROT, angle2
MATRIX/ TRANSL, dy, d, ' TRANSL, d,, ds

8.19.10.1
Matrix1 an

XYROT sp

TRANSL, d,, d,, dj TRANSL, d,, d, dg
SCALE, scaling factor1 SCALE, scaling factor2

Semantics

4342-1985 (E)

H matrix2 are the symbols for two matrices.

beifies a rotation of the specified angle in the XY-plane, similarly YZROT in the YZ-plane and ZXROT

Angle1 and angle2 represents the algebraic value of rotation defined in the given plane.

TRANSL specifies a translation by the specified parameters.

The param

pters d; to dg are the coordinates of the origin of the new coordinate system in the old system, in X, Y,

only two pprameters are given then these are assumed to be in X and Y respectively.

SCALE spdcifies a scaling according to the specified scaling factors.

Scaling faqtor1 and scaling factor2 represent the ratio between a unit vectorin-the old system and its corresponding

new system.

The order in which the product is computed depends on the implementation, but it is recommended that the second

in the ZX-plane.

Z respectively. If

unit vector in the

atrix (which ap-

pears secopd in the definition) be applied first.
8.19.10.2 |Example
Y
Y
| X
(NEW SYSTEM)
83 Sy ————
I
|
|
|
|
(OLD SYSTEM) 70
M1 = MATRIX/XYROT, 30, TRANSL, 70, 45

Figure 128
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8.19.10.3 Limitations

None.

8.19.10.4 Syntax

< matrix parameter list subset > : : = TRANSL% [, <scalar >1|[XYROT|YZROT | ZXROT],
< scalar > | SCALE, < scalar >

< matrix parameter list > : : = [ < matrix spec > | < matrix parameter list subset > 1,
[ < matrix spec > | < matrix parameter list subset >
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8.19.11 Definition of a matrix as the inverse of a given matrix

MATRIX/INVERS, matrix

8.19.11.1 Semantics

INVERS specifies that the new coordinate system is the inverse of the specified system.

Matrix is the symbol for a matrix.

8.19.11.2 Example

1ISO 4342-1985 (E)

Y

| Y

(OLD SYSTEM)

/1Y S S VS R

(NEW SYSTEM) 70

M1
M2

MATRIX/XYROT, 30,“-TRANSL, 70, 45
MATRIX/INVERS; M1

Il

Figure 129

8.19.11.3 Limitations

The determipant/associated with the given matrix shall not be equal to zero.

8.19.11.4 Syntax

< matrix parameter list > : : = INVERS, < matrix spec >
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8.20 Definitions of a ruled surface

8.20.1 Definition of a ruled surface

RLDSRF/ruled surface parameter list

9.20.1.1 Semantics

A ruled surface is a surface generated by using straight lines to connect two plane curves.

8.20.1.2 Limitdtions

None.

8.20.1.3 Sub-c
For the definitior]

by a surfg
tersecting

a)

b) by a su

(degenel

8.20.1.4 Synta
< ruled su

NOTE — These de|
definitions will be i

me) given by a point, see 8.20.3.

bntents
of a ruled surface

ce and an intersecting plane given by either three points or two points and a vector, and a second surfac
plane given by either three points or two points and a vector, see 8.20.2;

ce and an intersecting plane given by either three points or two points and a vector, and a secq

~

rface definition statement > : : < identifier > = RLDSRF/ < ruled surface parameter list >

hcluded in future work.

e and an in-

nd surface

finitions are included for completeness of input language,and are recognized as not currently being complete or rigorous. Such
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8.20.2 Definition of a ruled surface by a surface and an intersecting plane given by either three points or two points
and a vector, and a second surface and intersecting plane given by either three points or two points and a vector

point6
vector2

point3

RLDSRF/surface1, point1, point2, vector]

surface2, point4, pointb,

8.20.2.1 Semantics
Surface1 and surface2 are the symbols for two surfaces.

Point1 to point6 are the symbols for points.

Vector1 anfl vector2 are the symbols for two vectors.

8.20.2.2 Example

RS1=RCDSRF/SURFT, P, P2, P3, SURF2, P4, P5, V1

Figure 130
8.20.2.3 Limitations
None.
8.20.2.4 Syntax
< ruled surface parameter list > : : = < surface spec > % [, < point spec >1,[ < point spec > | < vector spec > 1,

< surface spec > % [, < point spec >1,[ < point spec > | < vector spec > ]
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8.20.3 Definition of a ruled surface by a surface and an intersecting plane given by either three points or two points
and a vector, and a second surface (degenerate) given by a point

. . point3 .
RLDSRF/surface, point1, point2, vector ’ point4

8.20.3.1 Semantics
Surface is the symbol for a surface.

Point1 to point4 are the symbols for points.

Vector is the synpbol for a vector.

8.20.3.2 Example

/
\ // SURF1

~ ~

—

RS1 = RUDSRF/SURF1, P1, P2, V1, P3

Figure 131

8.20.3.3 Limitations

None.

8.20.3.4 Syntax

< surface spec > g [, < point spec >],[ < point spec > |
< vector spec >], < point spec >

< ruled surface parameter list > : :
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9 Geometric execution statements

9.1 General comments

9.1.1 Abbreviations

ds : drive surface
ps : part surface

cs : check surface

GO*** shoyld be taken to mean any member of the set of continuous motion statements GOFWD, GOBACK,~GOLFT, GORGT,
GOUP or GDDOWN.

9.1.2 Defipition

modal : A nodal word is one whose effect continues through the remainder of the program or_until countermanded by some new
entry recoghized by the system as a replacement for the prior condition.

9.1.3 Limitations

None.

9.1.4 Syntax

< gepmetrical execution statement > : : = < motion statement> | < tool path control statement >
< startup direction control statement > |

< transform; dutter location statement > |

< processor output file control statement >
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9.2 General semantics

This sub-clause covers the description of those words which control the cutter movements required to produce the workpiece, the
geometry of which has already been described.

Among these words, the most important are the motion statements which classify the principal types of motion as given below.

»

9.2.1 Types of

motion statements

relative motion — GODLTA

point-to-point statements absolute motion — GOTO

Simple motion
statements

multiple point-to

The semantics of

the individual statements are described together with their detailed syntax, an overall semantic deseription of their uses

relationships is g

9.2.2 Surface
In continuous m
TO or PAST indi

a) the side ¢
or

b) the side ¢

direction of motion in a GO*** statement.

ON indicates tha

initial — GO
continuous cutting GOLFT, GORGT, 'GOUP
sequence statement GOFWD, GOBACK

continuous motion statements

point statement GOTO/pattern

ven.

modifiers
btion statements, symbolically named surfaces are prefixed by pne of the modifiers TO, ON, PAST or
cate :

f a surface on which a cutter should be positioned in-a*GO statement;

f a check surface on which a cutter should(terminate its current motion with respect to its original pos|

I motion should be terminated on._the ds, cs or ps in a GO statement or on the c¢cs in a GO*** stateme

GODOWN

continuous motion statements and their associated statements are context-dependent. Because of thig and before

and mutual

TANTO.

tion and its

nt.

TANTO indicateg that motion should be terminated when the cutter reaches that point where the ds and cs are mutugly tangent.

The absence of s
a TO modifier by

Startup-GO- : (in
controlling surfad
is ds, ps, cs.

ich a modifier before the-symbolic name of a ds, ps or cs in a GO statement or of a cs in a GO*** stateme
default.

itial continuous.motion statement). This motion statement positions the tool within tolerance of one, t
es taking account of their modifiers. The order of occurrence of the three possible surfaces in a “‘startup

nt indicates

wo or three
" statement
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9.2.3 One surface startup, non-directed, with effective part surface

The previously defined part surface is effective in the startup motion. The cutter is moved the shortest possible distance to the re-
quired position relative to the specified surfaces.

4

!

PSIS{PS
GO/T0, s1

Figure 132
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9.2.4 One surface startup, non-directed, without effective part surface

If no part surface has been previously established, the part surface in the startup motion is assumed to be the XY-plane and the
resulting motion is shown in figure 133a) :

7

- X

GO/TO, S1

Figure 133a)
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If the tool lies in the X Y-plane, the motion takes place along the minimum distance to S1. If AUTOPS has been previously defined, a
plane parallel to the XY-plane at the cutter’s current z height is assumed as part surface and the resulting motion is shown in

figure 133b) :

Z
A

AUTQPS
GO/TO, S1

Figure 133b)
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9.2.5 One surface startup, non-directed, independent of part surface

The NOPS statement used prior to a single surface startup indicates that, for this startup only, the cutter is to be moved from its
present position to the surface referenced in the startup by the minimum distance without regard to part surface.

Z
A

e

P

Minimum distance —/

X

N
©
6“6%0
NOPS
GO/TO, $1
Figure 134

—
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9.2.6 One surface startup, directed, with effective part surface

The statement INDIRV/ or INDIRP/ is used as an aid in determining the move in the direction of the referenced surfaces but the tool
does not necessarily move exactly in the vector direction because of the added constraint of having to move within tolerance of the
part surface. If the part surface is not specified, the previously established part surface (default XY-plane, plane established by
AUTOPS, surface specified by PSIS, or surface specified by a two or three surface startup) is used.

Z
[}

S,
U/face "

PSI§/PS
INDIRV/V
GO/ro, S1

Figure 135
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9.2.7 One surface startup, directed, independent of part surface

In this case, the cutter moves exactly in the direction of the vector to the referenced surface without regard to the minimum distance
to the surface.

Z

’

Minimum distance

Y

INDIRV/V
NOPS
GO/Tp, S1

Figure 136
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9.2.8 Two surface startup, non-directed
The first surface is intended to be the drive surface, the second becomes the part surface for later motion statements.

The cutter is moved the shortest possible distance to the required position relative to the specified surfaces.

V4
A

Minimum distance \
/

GO/81, S2

Figure 137
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9.2.9 Two surface startup, directed

The startup statement can be preceded by an INDIRV/ or INDIRP/ statement. One or two vectors may be referenced to the right of
the slant in the INDIRV/ statement. They refer to the drive surface and part surface respectively.

This approach is used mainly to place the cutter at the desired stopping position when an ambiguity exists. The tool does not
necessarily move in the vector direction because of the added constraint of having to move to a position within tolerance of both
surfaces.

z
A

SRFVCT/Y1, V2
INDIRV/VB
GO/S1, PAST,'S2

Figure 138
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9.2.10 Three surface startup, non-directed

The first surface is intended to be a drive surface, the third a check surface; the second becomes the part surface for later motion
statements.

The tool is moved to the closest position at which it can satisfy the given relationships. The TANTO modifier can be used only with the
third surface and indicates that the first and third surfaces are tangential at the desired tool location.

Y Z
A 4

Y
S2 M
' |

SETPT

S3 '
X S1

S2

GO/$1, PAST, S2, ON, S3

Figure 139

9.2.11 Three surface startup, directed

As mentiongd in the case of two surface startup,\directed, the statements INDIRV/ or INDIRP/ and SRFVCT/ are used only to
establish a deneral search direction and the TO.or PAST side of the surfaces referenced; so they do not necessarily ¢lefine the actual
tool movement. The tool is moved to the cldsest position at which it can satisfy the given relationships.
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9.3 Continuous motion statement

A continuous motion statement (GOLFT, GORGT, GOFWD, GOBACK, GOUP, GODOWN) executes tool movement along two sur-
faces, a part surface and a drive surface until a third surface — a check surface — is reached. Motion of the tool with respect to the
surfaces is achieved by displacement of the control point of the tool and by adjustment of the inclination of the tool axis.

Normally in milling and drilling machines, the tool control point is the point of intersection of the tool axis and the tool tip. In turning,
the control point is normally the centre of the tool tip radius.

The tool usually remains in contact with one particular surface during several successive continuous motion statements. This surface
is usually designated the part surface. It is set up in a preceding GO or PSIS statement or indicated by an AUTOPS statement.

The drive surface
moves along the g
check surface, is

The part program
(see 9.4.5). In the

The tolerance car

Using this toleran
tool path and the

During each cut f
band. For a surfa
shall lie within th¢

for a continuous motion statement is the first surface to appear in the statement. Whether the tookeo

ndicated by the appropriate surface modifiers.

tner may assign a tolerance to either or both sides of each surface using an OUTTOL, INTOL or TOLER
absence of a part programmed tolerance, default value is assumed.*

be regarded as a shell of the specified thickness wrapped uniformly round the appropriate surfaces.

be concept, the part programmer limits the discrepancy permitted to exist betieen the calculated but af
geometrically defined surface being cut.

or a surface whose modifier is ON, the control point of the tool shall‘never move outside the specifieq
e with the modifiers TO and PAST, at any instant during a cut sequence, at least one point on the tool’
e tolerance band of that surface.

htrol point

art and drive surfaces in an ON or offset condition and whether the motion terminates ON or offset-with respect to a

statement

proximate

tolerance
5 envelope

* The preferred value is 0,012 7 mm (0.000 5 in).
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Check surface
Direction of [

travel ]

1ISO 4342-1985 (E)

Part
surface

Drive surface

Figure 140a)

o ' ‘
nesuart 1Y surialc

Figure 140b)
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Before the processing of a continuous motion statement is begun, the current forward direction of motion FWD is regarded as the
tangential direction of motion at the end point of the last cut sequence or the direction indicated by an INDIRV or INDIRP statement if
such a statement is part programmed between the last motion statement and the one about to be processed.

At the beginning of a continuous motion sequence, the tool will have been placed within tolerance of a part surface and a drive sur-
face. There are only two possible and mutually opposite directions in which motion can take place — namely along the line of the
mutual tangent to the ps and the ds. Which of these two possible directions is desired is indicated by the major word. Direction is
always given with respect to the last known direction of motion FWD, GOFWD, GOBACK, GOLFT and GORGT may be chosen to in-
dicate direction as indicated in figure 140c).

Lo 1 ILO

° Current
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Figure 140c)

GOUP and GODQWN are used when some component of the motlon is to be along the tool axis; GOUP when motion ftends to be
back into the tooM+6m-th 6 : é-point out of
the tool. When a previous motion statement has been a GOUP or a GODOWN and movement has been exactly along the tool axis, the
FWD direction is taken as the last non-vertical move executed.

Continuous path motion statements shall first reference a drive surface (the first mentioned surface in the statement) and there may
follow either no check surface, one check surface or multiple check surfaces.

The normal statement contains a drive surface and one check surface. However, in many cases a series of motion statements may be
programmed in which the check surface of one statement becomes the drive surface of the next. In such a series, the check surface
may be omitted from the statements in all statements except the last one of the series. In such cases the processor will assume that
the absent check surface is the drive surface of the next statement. However the modifier of the implied check surface shall also be
deduced and such series of statements should be preceded by a tool-to-surface orientation command — namely TLLFT, TLRGT or
TLON. The table below indicates the modifier which should be assumed by the processor for the various combinations of tool-to-
surface orientation or motion statements. It should be noted that a GOBACK and GOFWD statement, when used in an implied check
surface series (and only when used in this situation) implies a TANTO modifier for the implied check surface in the previous state-
ment.
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Table
Tool-to-surface
command ]

(programmed Motion Implied cs
at the start command of modifier of
of a series statement (n + 1) statement n

of implied cs
statements)

TLLFT GOLFT TO
TLRGT GORGT TO
TLLFT GORGT PAST
ILRGT GOLET BAST
TLON GOLFT or GORGT ON
any GOFWD or GOBACK TANTO
any GOUP or GODOWN error

TLRGT
GORGT/S2
GOFWD/S1
Figure 140d)
__#GOFWD 2
Y
TLRGT
GORGT/S2, TO, St
GOFWD/S1 . . .
Figure 140e)
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The implied check surface statement format shall not be used in a GOUP or GODOWN statement or in a statement preceding either of
these commands.

When there is more than one stopping position relative to the check surface that meets the specified requirements, the couplet
“n, INTOF" may be specified to indicate that the nth position is desired. If the first position is desired, “1, INTOF"" may be specified
but is not necessary.

Y
)

N

2]
LN

GOFWD/B1, TO, 2, INTOF, S2
Figure 140f)

Difficulties may grise in deciding which of two surfaces the tool will meet while in motion, therefore, a second cs’s may be|given in the
terminal continupus motion command. The resulting cutter path'depends on which of the two cs's is reached first.

The format for multiple check surfaces is

TO TO
P ON . ON .
GO***/dq, PAST , cs1, id1, PAST , €s2, id2
TANTO TANTO

where id1 represents the label name of\the' statement to which the program should transfer if the first cs controls and id2 represents
the label name df the statement to-which the program should transfer when the second cs controls.

As a possible CT.e of multiple-check surface usage, take for example rough and finish cuts with different sized cutterg : the large
diameter cutter fnay not reach'into a fillet radius.

If the statement pontaining the multiple check surfaces is part of a MACRO or LOOP body, the transfer shall be only forward; that is
the statements Irbelled with id1 and id2 shall appear later in the program than the statement with multiple cs itself.
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