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INTERNATIONAL STANDARD

ISO 2539-1974 (E)

Numerical control of machines — Punched tape variable block
format for contouring and contouring/positioning

1 SCOPE AND FIELD OF APPLICATION

1.1 This International Standard applies to variable block
format punched tapes, with tabulation, with addresses or

with tabulation

and addresses, for contouring and

1SO 1113, Information processing — Represe
and 7-bit coded character sets on punched tape

ISO 1154, /Information processing

btation of 6-

— Punched paper

tape — Dimensions and location~of feed holes and code

positioning machining. It is intended to holes.
a) recommended application of the rules providing a SO 1729, (n.for{'nat/on processing — Unpunched  paper
_ . . . . tape — Specification.
minimum | of uniformity of input media between

machines qf compatible characteristics;

-

b) inform users of numerically controiled machines on
the potentjalities of controf systems.

3 FORMAT‘MAKE-UP

3.1 Addresses
1.2 This International Standard is consistent with
ISO 1058. Compliance with the conditions expressed in this TheiJaddress consists of a character which| shall be in
International| Standard does not guarantee inter- accordance with annexe B.
changeability| of tapes between machines of compatible
features. 3.2 Blocks
1.3 The forphat characteristics are specified in clause-6.and 3.2.1 A block consists of the following :
in annexes C gnd D.
3.2.1.1 The “sequence number’’ word.
14 The tegthnical terms used in this Slnternational
Standard afe based on the |[SO ,data processing 3.2.1.2 The data words.
vocabulary.’
3.2.1.3 The “end of block” character showing the end of

1.5 Tape dirhensions, character codes and nomenclature of
axes conform respectively to.1SO 1154 and 1SO 1729,

I1ISO 840 and

SO 1113, andAS0/841.

each block, and which shatl, in addition, pre
block of the program.

3.2.2 The data words are presented in t

tede the first

he following

2 REFERENCES sequence, and shall not be repeated within a blpck.
ISO 840, Nuynerical control of machines — 7-bit coded 3.2.2.1 The “preparatory function” word.3)
character set.

ISO 841, Numerical control of machines — Axis and 3.2.2.2 The “dimension” words.

motion nomenclature.

These words shall be arranged in the following sequence :
ISO 1056, Numerical control of machines — Punched tape
block formats — Coding of preparatory functions G and
miscellaneous functions M.2)

X,Y,2,U,V,W,P,QRIJKABC,D,E.

. . 3.2.2.3 The “feed function” word or words.
ISO 1058, Numerical control of machines — Punched tape

variable block format for positioning and straight-cut
machining.

The “feed function” word applying only to a specific axis shall
immediately follow the “dimension” word for that axis.

1) 1S0O 2382 : in preparation.
2} At present at the stage of draft. (Revision of ISO/R 1056.)

3) For coding of preparatory and miscellaneous functions, see ISO 1056.
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The ‘“‘feed function”” word applying to one or more of
several axes shall follow the last ‘“dimension” word to

which it may app

ly.

Separate feed function programming is not applicable when
operating in a contouring mode.

3.2.2.4 The “spi

ndle speed function” word.

3.2.25 The “tool function’ words(s).

3.2.2.6 The “mi

3.2.3 The word

omitted when no

This should be

3.3.3.2.2 All angular dimensions shall be expressed in
decimal parts of a revolution or in degrees and decimal
parts of a degree.

3.3.3.3 DecIiMAL sIGN

Decimal sign shall not be used, its implicit position being
defined by the format specification.

3.334 SIGN OF LINEAR AND ANGULAR DIMEN-
SIONS

cellaneous function” word. 1

, the “"tab’’ character excepted, may be
It indispensable in a specific block of data.
linderstood as meaning that there is no

change in the condition of the machine with respect to the

function denoted

are inherently ex

by the omitted word. Instructions which
bcuted in a single biock must be repeated

whenever necessafy, for example, a too!l change.

3.24 In any blg

having an actual

character, i.e. thé

ck, the words appearing after the last one
use may be omitted, including the “‘tab”
"end of block’ character may be used

after any complete word.

3.3 Words

3.3.1 Whenever

blocks of data by

leading zeros or

“dimension’’ wor
system, the locat
in the format s
system with “‘tal

containing only

it is necessary to reduce the tape length of
pcause of reading speed limitations, either
trailing zeros may be omitted, from the
ds only, where consistent with the control
on of the implicit decimal sign as defined
pecification remaining constant. When a
" and without address is used,“a-number
reros must be expressed by, atleast, one

zero; it is to bra understood, however, that-by omitting

these zeros, for
possible.

3.3.2 The "tab’

of the word; the
any, and is follow

The ‘‘tab” char
number”’ word.

at checking of the input_tape will not be

and/or “‘address’”characters are the first
“*address’’ character follows the ‘‘tab”, if
ed by digital data.

ctery shall be omitted in the ‘““sequence

3.3.3.4.1 When the control system allows using Lbsolute
dimensions, either positive or negative with tespedt to the
origin of the co-ordinate system, the algebraic sign|{(+ or —)
is part of the “dimension’” word and shall precede|the first
digit. If the algebraic sign is omitted) a-plus (+) sigr{ shall be
assumed.

3.3.3.4.2 When the control ‘system only permity use of
positive absolute dimensions, the algebraic sign [|shall be
omitted from the ‘““dimension’’ words.

3.3.3.4.3 Whenthe control system uses incfemental
dimensions, the’ algebraic sign (+ or —} shall pregede the
first digit.of 'each dimension in order to show the direction
of motion. If the algebraic sign is omitted a plus|(+) sign
shall-be assumed.

3.3.4 Non-dimension words, when employed, shall contain
digital data as follows :

3.3.4.1 The ‘sequence number” shall consijt of a

minimum of three (3) digits.

3.3.4.2 The “preparatory function” shall be exprfssed by

a two (2)-digit coded number. For designation see
1SO 1056.
3.3.4.3 The “feed function or functions’” shall be

expressed by a coded number, or a direct designpation as
described in annex A.

3.3.4.4 The “spindle speed function’’ shall be ¢xpressed
hy a coded numher _or a direct designation as destribed in

3.3.3 The “dimension’’ words shall be either co-ordinate
dimension words (absolute dimension) or incremental
dimension words (relative dimension) according to format
specification, and shall contain digital data as follows :

3.3.3.1 The most significant digit of the ‘‘dimension”
word shall be first.

3.3.3.2 UNITs

3.33.2.1 Al

linear dimensions shall be expressed in

millimetres or in inches and decimal fractions thereof.

1) For coding of preparatory and miscelianeous functions, see 1SO 1056.

2

annex A.

3.3.45 The “tool function” shail be expressed by a coded
number, the number of digits being specified in the format
specification.

It is preferred that the tool identification and tool
compensation are selected by the 'T* word. The last group
of digits will select the tool compensation.

When tool compensation is selected by a different word the
“D"" address shouid be used. The position of the *’D’’ word
in a block shall be detailed in the format specification.
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3.3.4.6 The "miscellaneous function’ shall be expressed

by a two
1ISO 1056.

(2)-digit coded number. For designation, see

4 PROGRAMMING METHODS FOR INTERPOLATION

4.1 Principles

Interpolatio
a given cur
and may be

n is performed over a pre-determined portion of
e. The portion interpolated is called a ‘“span’’

1SO 2539-1974 (E)

4.2.2 Circular interpolation

A circular span lying in one of the three principal planes of
reference is defined in one or two blocks.

4221 PROGRAMMING IN ONE
INTERPOLATION PARAMETERS

BLOCK USING

The block must contain

a) the G-function word (if not already previously

covered by one or more blocks of information.

Data necesTry to define a span obey one or more of the

following p

inciples.

4.1.1 An dppropraite G-code will be used to define the

functional n
or higher or

412 The
end point
necessary t
subsequent
specified re
use a valid

4.1.3 Inter
and will be

ature of the curve, i.e. linear, circular, parabolic
Her curve.

Etarting point of each span is identical to the
bf the previous span and, therefore, it is not
b repeat this point in the new block. Each
point on the span for which coordinates are
uires a separate block of information and shall
otion address such as X, Y or Z.

polation parameters shall be addressed I, J or K
used for defining the geometric properties of

the curve such as the centre point, radius, focus, angles;

etc., or ar
defined in 4

4.1.4 The

y other parameters, except the coordinates
1.2,

nterpolation parameters are not defined in this

document and details shall be given in the itemized data.

4.2 Formats for various methods/of interpolation

4.2.1 Linegr interpolation

A straight )

ne span isdefined in one block which contains :

a) The

G-function word (if not already previously

programI::d).
G01 Lin ;Iltcl PU:G:;UII

programmed).
GO02 circular interpolation Arc CW

GO3 circular interpolation Arc CEW

expressed in either absolute’or incremental dimensions
and addressed by any-valid motion address such as X, Y
or Z.

b) the coordinates of the‘end point, \I\ich shall be

If the control ‘system provides both |absolute and
incremental-dimensioning, the mode of cgntrol shall be
selected by one of the following G-codes :

G90.Absolute dimension
G9% incremental dimension.
c) the interpolation parameters addressed|by I, J, K.

I,J, K may be the coordinates of the|centre point
according to the plane of reference.

In place of this centre point other properties such as
slope, radius and angle may be used as thq interpolation
parameters.

4,222 PROGRAMMING IN TWO BLOCKS

If the circle is defined by three coordinate |points on the
span, the intermediate point and the end point must be
programmed in two successive blocks.

The first block must contain

a) the G-function word (if not alreagly previously
programmed).

See 4.2.2.1 a).

b) The coordinates of the end point shall be expressed
either in absolute or incremental dimensions and
addressed by any valid motion address such as X, Y or Z.

If the control system provides both absolute and
incremental dimensioning, the mode of control shall be
selected by one of the following G-codes :

G90 Absolute dimension
G91 incremental dimension.

The example in figure 1 shows the geometric properties
of the span and gives an example of meaning of the
coordinate values to be programmed.

b} the coordinates of the intermediate point.

The second block must contain the coordinates of the end
point.

The coordinates of both points shall be expressed in either
absolute or incremental dimensions and addressed by any
valid motion address such as X, Y or Z.

If the control system provides both absolute and
incremental dimensioning, the mode of control shall be
selected by one of the following G-codes :

GI90 Absolute dimension

G91 Incremental dimension.
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The example in figure 2 shows the geometric properties of
the span and gives examples of meanings of the coordinate
values to be programmed.

4.2.3 Parabolic interpolation

A parabolic span lying in any plane in space is defined in
one or several blocks.

4231 PROGRAMMING IN ONE RBIOCK USING

If the control system provides both absolute and
incremental dimensioning, the mode of control shall be
selected by one of the following G-codes :

G90 Absolute dimension
G91 Incremental dimension.

The example in figure 3 shows the geometric properties of
the span and gives examples of meanings of the coordinate
values to be programmed.

INTERPOLATIQN PARAMETERS
The block must ¢ontain

a) the G-funpction word (if not already previously
programmed)

GO6 Parabolid interpolation.

b) the coordinates of the end point, which shall be
expressed in gither absolute or incremental dimensions
and addressed by any valid motion address such as X, Y
orZ. -

If the contiol system provides both absoiute and
incremental dimensioning, the mode of control shall be
selected by one of the following G-codes :

G90 Absolute’ldimension

G91 Incremental dimension.

c) the interpplation parameters addressed by I, J, K.

I, J, K mgy be the coordinates of the tangeot
intersection goint; in place of the tangent intersection
point other properties such as slope, focus, directrix may
be used as these interpolation parameters.

4.23.2 PROGRAMMING IN TWO CR _MORE BLOCKS

If the parabola fis defined by thre€ ermore points on the
span, the intermediate points and the end point must be

programmed in :lNo or more successive blocks.
The first block nust contain

a) the G-fupction\'word (if not already previously
programmed)

4.2.4 Higher order interpolation

Higher order interpolation will be programmgd by a
number of successive blocks consistent with the greviously
discussed methods. Appropriate G-functions arg to be
selected from unused G-functions.

no way restrictive to other uses ortéchniques of interpatation, but
are given to clarify the meaning of the basic principles stafed earlier.
Any method of interpolations must be defined in detail in the
itemized data.

NOTE — The examples of various (methods of interpoiaion are in

5 CUTTER COMPENSATION

Cutter compensation deals with the alteration of the cutter
path geometry in order to compensate for the|variation
between the actual cutter and that for which the part was
programmed.

In order to accomplish this task, it is often nedessary to
provide additional information on the input tape.|The type
of information usually needed is the derivative fupctions to
the original programmed curve.

This information takes on the appearance of unit pectors at
the beginning of each span and is programmed as gorrection
parameters using the addressesP, Q, R (if pot used
elsewhere) respectively, for X, Y and Z directions.

The use of these parameters is left to the discretjon of the
individual control builder. it is important to note that these
parameters are not the same as interpolation pgrameters,
even though their structures are similar.

6 FORMAT SPECIFICATION

This consists of three sections, as follows :

GO6 Parabolic interpolation.
b) the coordinates of the first intermediate point.

The following blocks must contain the coordinates of the
additional intermediate point(s) and the coordinates of the
end point. The coordinates of each point must be
programmed in one separate block.

The coordinates of all points shall be expressed in either
absolute or incremental dimensions and addressed by any
valid motion address such as X, Y or Z.

— format classification shorthand, in accordance with
annex C;

— format classification detailed

accordance with annex D;

shorthand, in

— itemized data of the format contents, which are not
subject to standardization. An explanatory note is
attached for guidance of users (annex F).

NOTE — Annex E shows an example of tab and address variable
btock format.
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— using end point (GO1 XYF)
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X= Xy . . " =X, —X
i ; incremental dimension ! °
absotute dimension Y=y, Y=y, —¥,
. P‘ (x,.v:)
0 — X
FIGURE 1 — Linear Interpolation
— using end point and centre point  (G02 XYLIF)
X=ux, X=x, —X,
Y Y= Y=y, —
I\ absolute dimension Y2 incremental dimension _ Y2 =%
- I =x¢ I =xc—x,
J5ye J =YY,
— using end point, angte and radius  (GO2 XYLSF)
X=x, X=X, =X,
. p = Y = -
absolute dimension Y B :z incremental dimension [ = :’ Yo
J=R J=R
— using end. point (GO2 XYF)
and. intermediate point  (XY)
absolute dimension : incremental dimension
= X = -
first block { X=x first block { V= X%
0 - X Y=y, =¥, ¥
second block { X=X, second bio¢k { X=X; =%
Y= Y2 Y = ¥, =¥,
FIGURE 2 — Circular interpolation
P, = start point
P+ = tangent intersection point
Y P, = intermediate point (tangent parallel to PP, )
{ P, =.end point
P
J — using end point and tangent intersection point {GO6 XYIJF}
X=x, X=x,—X,
. . Y=y Y=y,~-¥
absolute dimension I = th incremental dimension [ = x: - x:
J =yy J =yr—V¥,
P, — using end point  (G06 XYF)
and intermediate point (XY}
absolute dimension : incremental dimension :
{(Po)
X =x X=x,—-x
—— first block ' first block { ! o
o] X Y = Y Y= Y1~ VYo
X=x, { X=x,—x
second block 1
second block { Y=y, Y=y, -y,

FIGURE 3 — Parabolic Interpolation
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ANNEX A

FEED AND SPINDLE SPEED CODE

Feed and/or spindle speed should be selected by any one of
the following five methods. For rapid traverse use GOO or
the highest feed or code possible.

A.1 TIME RECIPROCAL-METHOD
(Applied to Feed only)

— the second and subsequent digits are the feed or
spindle speed rounded to the corresponding accuracy.

When there are no digits to the left of the decimal sign,
then the number of zeros immediately to the right of the
decimalsign—is—subtractedfrom three (3) to provide the

It is recommended that the ‘‘feed function’ for rates of
vectorial motion| {linear or rotary) independent of spindle
speed be expressed by a “‘feed command”’.

A.1.1 Linear Interpolation

The ““feed com
to execute the

and’’ is the reciprocal of time in minutes
ock. 1t is equal to the velocity of any axis

or combination ¢f axes (in millimetres per minute or inches
per minute) divided by the cerresponding incremental move

(in millimetres
more digit num
and movement i

r inches). It is expressed by a four (4) or
er, depending upon the possible velocity
h one block. The number of digits is to be

detailed in the fgrmat specification.

A.1.2 Circular Interpolation

The “feed co
generation (in r

mand” is equal to the rate of circle
ians per minute) i.e. the path feedrate {in

millimetres per rhinute or inches per minute) divided by the
radius of the geherated arc (in mitlimetres or inches) It0is

expressed by a

Four (4) or more digit number, depending

upon the possible rate and radius in one block. The.number

of digits is to be

detailed in the format specification.

A.1.3 Parabolid Interpolation

Not generally applicable.

A.2 ARITHME
(Three- (four- o

A.2.1 Basic un

It is recommende
independant of spindle speed be expressed in millimetres

IC PROGRESSION METHOD
five-) digit.coded number method)

a e rates oOT vectorial motion

per minute or inches per minute.

It is recommended that rates of rotary table motion and
spindle speed be expressed in revolutions per minute or
degrees per minute.

A.2.2 Number

The coded num

ber is composed of digits, the signification

of which is as follows :

— the first digit is a decimal multiplier, and has a value
three (3) greater than the number of digits to the left of
the decimal sign of the speed value;

value of the first digit.

Example

Spindie Speed Coding

1728 717

150,3 615

15,25 515

7,826 478

0,1537 315

0,012 68 213

0,008 759 188

0,000462 4 046

NOTE — The sécond digit can never be zero unless al| digits are
zero.

If the thrée-digit coded number does not satisfy fhe degree
of control necessary for the process, this numbadr may be
expanded to a four (4)- or five (5)-digit nymber, as
necessary, to meet the requirement. This coded nyimber for
the "'spindie speed function” is rounded to threg (3)-digit
accuracy for a four (4)-digit code and roynded to
four (4)-digit accuracy for a five (5)-digit code. This must
be defined in accordance with format classificatiop detailed
shorthand. (See annex D.)

Example
Spindie Speed 4-digit 5-dligit
Coding Cogding
1728 7173 71728
150,3 6150 61503
15,25 5153 51525
7,826 4783 47826
0,153 7 3154 31537
0,012 68 2127 21268
0,008 759 1876 14759

0,000 462 4

digits are

zero.

A.3 GEOMETRIC PROGRESSION METHOD
{Two-digit coded number method)

A.3.1 Basic Units

It is recommended that the rates of linear vectorial motion
independent of spindle speed be expressed in millimetres
per minute or inches per minute.

It is recommended that the rates of vectorial motion
dependent on spindle speed be expressed in millimetres per
revolution or inches per revolution.
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B.1 ADDRESS CHARACTERS

ANNEX B

CHARACTERS

B.2 MISCELLANEOUS CHARACTERS

lCharac- Meani Character Meaning
ter
+ plus
A Angular dil'nension about X axis - minus
B Angular difnension about Y axis [tab} D tabulation
C  |Angular difnension about Z axis / optional block skip?)
3)
D |Angular dimension about speciat axis or : % . program,start
third feeq function or : (LF] end of block
tool function for selection of tool compensation) ( contr6l out4)
E |Angular difnension about special axis or : } control in4)
second feed function! T .
1} Square brackets indicate non-printing characters.
F  [Feed function o ) .
2} The /" (slash) character shall be used to provide an ‘foptional’’
G  |Preparatory function - block skip” function ¥alidated at the option of the operpator. When
H Permanently unassigned used, this character shall immediately precede the |“sequence
number”’ word.
I Interpolatjon parameter or thread lead parallel to X 3) The “program start” character shall precede the firft “‘end of
J interpolatfon parameter or thread lead parallel to Y block’ character in the program. It may be used as an|'‘absolute
rewind stop'’ character.
K Interpolation parameter or thread lead parallel to Z ¥
L P | . If a.punched tape contains several programs, these can be marked
ermanently unassigned by program numbers. The program number is to pe placed
M Miscellanepus function immediately after the “program start’’ character. The pumber of
digits of the program number must be designated in the itemized
N |Sequence pumber data.
O  |Do not us 4) Any statement appearing between “’left parenthesis’| character
P [Tertiary notion dimension parallef to X 1) and “right parenthesis” character shall be ignored by the control
or cutter|compensation parameter system, If such a statement appears within a control program, it
shall contain neither *:"’ nor %"’ characters.
Q [Tertiary motion dimension paraliel to Y1)
or cutter|compensation parameter
R Rapid traverse dimension in the Z axis;
or : tertiary motion dimension parallel-to 2"
or cutter|compensation parameter
S Spindle speed function
T Tool function ’
U  |Secondary motion difmension parallel to x1)
V  [|Secondary motion.dimension parallel to Y1)
W  |Secondary motion dimension parallel to zn
X Primary X'-motion-dimension
Y Primary Y motion dimension
p4 Primary Z motion dimension
Alignment function?)

1) When D, E, P, Q, R, U, V and W are not used as indicated
above, they become unassigned and may be used as necessary for

special application.

2) After an “alignment function” word, all information necessary
to commence or recommence machining must be punched on the
input tape. The “alignment function” character shall be used
instead of N as the address character for the ‘“’sequence number’
word. The “alignment function” character may be used as a

“"reference rewind stop”’.
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ANNEX C

FORMAT SPECIFICATION
Format classification shorthand

The format classification shorthand shall consist of groups

of characters

defined as follows :

C.1 The first group of characters shall contain letters

C.2.1 The first digit shows the number of motions either

digitally or symbolically controlled.

C.2.2 The second digit shows the number of motions

selected as fq

C.1.1 Cfo
perm

C.1.2 Afor

T for
S for

C.13 Mfo

and
or

I for
decin

C.1.4 |fne

R fo
fract

or
D fo

decir

C.2 The n{
geometrical
system, as f

llows :

the variable block format applied to a system
itting contouring and positioning.

systems with addresses and without tabulation.
systems with tabulation and without addresses.
systems with addresses and optional tabulation.

linear dimensions expressed in millimetres
decimal fragtions thereof

linear dimensions expressed in inches and

nal fractions thereof.

pd be :

angular dimensions expressed in decimal

ons of a revolution

angular dimensions expressed in degrees and
nal fractions thereof.

xt group, comprising threedigits, denotes the
characteristics of both\ machine and control
bllows :

controlled by the "dimension™ words (and
denoting an indexed setting, etc.).

C.2.3 The third digit shows the namber of s
controlled motions.

TYPICAL EXAMPLE

The format of a control system for a machine
— a verticahspindle head moving on verti
— across-slide,
— (& table,
—~  an indexing rotary table,

will be written thus : CSM 432.

This denotes variable block format for cg
positioning (C), control system with addresse
tabulation (S), the linear motions of which ar

millimetres (M), there being no angular motiorp.

This machine has four {4) different motions
the numerical control system; three (3) of the
by “dimension” words, the fourth {indexing
table} being defined by a symbolic figur

concerns only two (2) motions simultaneously.

hot by marks

multaneously

featuring

tal slideways,

ntouring and
and optional
b expressed in

controlled by
m are defined
of the rotary
B;  contouring
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ANNEX D

FORMAT SPECIFICATION
Format classification detailed shorthand

The format classification detailed shorthand must specify

the words and

length thereof that are required by the

system, as follows :

control system, three (3) movements (X, Y, Z) being
defined with dimension coordinates and the fourth as one
out of eight possible positions of the work-table, three {3)
simultaneous movements X, Y, Z for the contouring

D.1 Every "“tab
a full stop (.).

D.2 The “‘end {
an asterisk ().

D.3 Any letter
recorded in the ¢

D.3.1 The addr
by two (2) digit
ahead of the

following the sa
be omitted, the

" character, if any, shall be symbolised by

f block” character shall be symbolised by

acting as address for a word shall be
roper sequence.

pss of every ‘‘dimension’” word is followed
5, the first showing the number of digits
implicit decimal sign, the other those
d sign. If the leading or trailing zeros may
two-digit designation shoutd be changed to

a three-digit designation. If leading zeros may be omitted,

the first digit s
omitted, the las
dimensions are
address from th

hall be zero (0); if trailing zeros may be
t digit shall be zero (0). If the absolute
always positive, no sign separates the
b next number, whereas, if they are either

positive or negative, the plus (+) sign is inserted between

the address and |
are involved, the

he next number; if incremental dimensions
letter D is written between the address and

the next numbe].'.1 If the control permits both absoluteand

relative program

ing the letter L is written instead\of D.

D.3.2 The add

ss of a non-dimension word_i$ followed by

a single digit showing the number of digits in‘the word.

TYPICAL EXAMPLE

Considering a bpring machine/with a movable work-table
and rotating plpte, a horizantal spindle head sliding on
vertical slideways, the format classification shorthand is
CSM 433 : maghine with four (4) movements in X, Y, Z
and rotation of the work-table, controtled by the numerical

machining.
The format classification detailed shorthand-is :
N3.G2.X+42.Y+32.Z+32.B1.F4S3.T2.M2 »
the meaning being as follows :
N3 — Three-digit sequence number.
G2 — Two-digit preparatory function.

X +42 — Dimension X, with either + or — $ign, four
digits to the left of the implicit dec{mal sign,
two to the right.

Y + 32~ Dimension Y, with either + or — s{gn, three
digits to the left of the decimal sigm, two to
the right.

Z+32 — Dimension Z, with either + or — sfgn, three
digits to the left of the decimal sign, two to
the right.

B1 — Rotation with 8 positions at 45°, numbered
from 1 to 8.

F4 — Four-digit feed function code reciprogal time.

S3 — Three-digit spindle speed function code.

T2 — Two-digit tool function.

M2 — Two-digit miscellaneous function.

» — End of block symbol.
— Shows a tabulation and should appédar before

every word.

10
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ANNEX E

TYPICAL EXAMPLE OF PUNCHED TAPE VARIABLE BLOCK FORMAT

Cutter ¢ 10
Tol. = 0,01
Feedrate = 300 mm/min
Input resolution = 0,001
Dimensions,in millimetres
53,284
60,000 |
25,000 ,
: - &
¥
o
o <
] ©
2 3
= <
&,
g‘
[ ] oI
™ =4 o'
S 3 =
20,000 -
|
10,000 Set point §
b o
o «
3
o
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PARABOLIC

>
]

>
®

®

[ ]

L]

[ 4

[
Hoo00vuwolk 1cochA%00Z

>
®

FONWNW®NO

-

Set point

>
w
3

PARABOLIC + ABSOLUTE + mm/min

NOO1 GO1 X010000 ¥.010000 Z020000 FO300 MO5 Set Point
N002 Z010000 Mo3
NOGO3 X015000 Y015000 Start[Point
NOO04 Y033284 L2

NOO05 X030858 Y049142 U3
NO006 G06 X035000 Y052320 a1
NOO7 X039824 Y054318
NOO8 X045000 Y055000
NOQ9 X050176 Y054318
NO10 X055000 Y052320
NO11 X059142 Y049142 q2
NO12 X062168 Y 046650
NO13 X065626 Y 044802
NO14 X069378 Y 043664

NO15 X 073284 Y.043284

n

A WOOZr @2 LA NO X4 ANEOIWO X ANO O Z
»
w

>
w

>
o

ZT OO0 nO < 4000 N s Ox

»
o

NO16 Go1 X085000 L4
NO17 Y015000 L5
NO18 X015000 L1
NO19 X010000 Y010000 Z020000 M30 Set Point

>
®

[ ]
e & o0
F@ewAnO <o 0wl X 4020

R

>
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CIRCULAR

®

L]
4»00;@002

]

»
w

L3 | 4

N

F-——%——=
5
r
&
y

(.—;(mwmm°0+<
]

- Set point

® 00000
[ 4
[ ]
>
®

e L SN O )

®
[ J
[ ]
00
eeesevevee

o & o o
+

CIRCULAR + INCREMENTAL + 1/TIME

[ XX XX ]
®
[ ]

“4 A s a0

L ]
>
o

N0O01 | GO1 MOS Set Point

4NO O Zr o0 0Om
-

»
o

>
w

NO002

Z-010000

MO3

NO0O3

X+005000

Y.+005000

F0042

Start Point

NOO4

Y+018284

F0016

L2

NOO05

X+015858

Y+015858

F0013

L3

NO0O6

G02

X+014142

Y +005858

1-014142

J+014142

F0019

c1

NOO7

X+014142

Y-005888

1-000000

J+020000

F0019

NOO8

GO3

X+014142

Y-005858

1-014142

J-014142

FO019-

c2

NOO9

GO1

X+011716

F0025

L4

NO10

Y-028284

F0010

LS

NO11

X—070000

F0004

L1

NO12

X—005000

Y—-005000

Z+010000

F0024

M30

Set Point

_qcnuvmv'oo’l <« 4N A= a0 L

o O ©°
L ]
o 00 © O
[t
®

[ J
[ J
o000
- 400000

+

FrRW - OTM4000ONO

o
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CIRCULAR
L ]
[ ] 000 N
00 o [¢]
[ 1 I ) 0
® oo co0e]7
L4 @f TAB
T x
® @ o8]
o0 o 0
o0 co o] 1
TEIXIE
0. 200 6 l
o0 o 0
o0 +00 I3 I
[ X3 TARB
® 00 Y
o o¢ ooff ( |
00 o [3} *
e o0 o0 “ |
00 +0 Of
oe -oo | | |
® o
oo co0 J¢ /' L2 L1 L5 |
[ X [ ] TAB |
o o P * 1
o o0 soo0ef - |
o o 0 ‘
e 8o cooef’ |
® 00 o off ¢ L |
[ X off T8 —_——,—— e — — —— — e e e — —— — —————— — ——=
o0 O o ol Q
e o0 so00|l’
o0 o [}
® 00 +000 7 - i
o oo %1 Set point
[ X @|f 128
ee o+ ofl!
o0 o 0
o0 o [+]
[ XJ o TAB
[ ] o 00 K
® 00 o [ ]| B
o0 +0 O 5
o0 o 0
00 o 0
o0 o 0
o @ LF
L ] o000 N
o9 o [}
o0 o [
® 000 8
[ X e TAB
[ ] °000 G
:: . ool S CIRCULAR (SLOPE + RADIUS) + ABSOLUTE + DIRECT DESIGNATION
o TAB OF FEEDRATE + CUTTER COMPENSATION
o0 00 X
. o N001 | G92 | X+010000 | Y+010000 Set Point
7
o : N002 | GO1
4 5 NOO3 | G41.{-X+020000 | Y+020000 | POOOO | Q9999 FO30 | M0O3 | StartPoint
e NOO4 Y+031213 | POO0O | Q9999 L2
o+
0 NOO5 X+034394 | Y+045605 | P7071 | Q7071 L3
3
: g NO06 | GO2 | X+045000 | Y+050000 | P9999 | Q0000 | I44 | K15000 Cc1
4 s NOO07 X+055606 | Y+045606 | P7071 | Q7071 | 100 | K15000 c1
| I NOO8 | GO3 | X+073284 | Y+038284 | P9999 | Q0000 | [44 | K25000 c2
[ ] 9
® ; NOO09 | GO1 | X+080000 P9899 | Q0000 L4
[ ]
: : ‘;AB NO10 Y+020000 | POOO0O | Q9999 L5
00 v *)3 NO11 X+020000 P9999 | Q000D L1
D]
. - 0 NO12 | GOO | X+010000 | Y+010000 M30 Set Point
o9 o 0
oo o | TAB NO13 | G40
e O o]l
® 00 9 4
® 00 <o 4
X3 o TAB
[ ] o 00 K
o 00 ¢ o 2
o0 +0 O 5
o0 o ¢
o0 o Y
[ X ] [ 3
[ X [ ] LF
[ ]
/\
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