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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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The procedures used to develop this document and those intended for its further mainteha
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria.-needed,
different types of ISO documents should be noted. This document was drafted in accerdance W
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Dg
any patent rights identified during the development of the document willhe in the Introduction
pn the ISO list of patent declarations received (see www.iso.org/patents).

constitute an endorsement.

For an explanation of the voluntary nature of standards,"the meaning of ISO specific ter
expressions related to conformity assessment, as well{as“information about ISO's adherencd
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see w
org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 29, Small tools.
A list of all parts in the ISO 13399 series can®e found on the ISO website.

Any feedback or questions on this docuinent should be directed to the user’s national standards
complete listing of these bodies candye found at www.iso.org/members.html.
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Introduction

This document defines the concept, terms and definitions of how to design simplified 3D models of
driven tool units for the design of cutting tools, that can be used for NC-programming, simulation of
the manufacturing processes and the determination of collision within machining processes. It is not
intended to standardize the design of the cutting tool itself.

A cutting tool is used in a machlne to remove material from a workplece by a shearlng actlon at the
cutting-edges s C e C s

are not 11m1ted to everythlng between the Workplece and the machlne tool Informatlon about lnserts
solid tdols, assembled tools, adaptors, components and their relationships can be represented bythig
document. The increasing demand for providing the end user with 3D models for the purposes.defined

above if the basis for the development of this series of International Standards.

The objective of the ISO 13399 series is to provide the means to represent the information that
describes cutting tools in a computer sensible form that is independent from any partieular computer
system| The representation will facilitate the processing and exchange of cutting tool data within and
betwedn different software systems and computer platforms and support the application of this data
in manpfacturing planning, cutting operations and the supply of tools. The natire of this description
makes fit suitable not only for neutral file exchange, but also as a basis forl implementing and sharing
produck databases and for archiving. The methods that are used for these representations are those
developed by ISO/TC 184, Automation systems and integration, SC 4 Industrial data, for the representation
of product data by using standardized information models and refetence dictionaries.

Definitjons and identifications of dictionary entries are defined\by means of standard data that consist
of instgnces of the EXPRESS entity data types defined in the coimnmon dictionary schema, resulting from
a joint effort between 1SO/TC 184/SC 4 and IEC/TC 3/SC,3D, Product properties and classes and thei
identifigation, and in its extensions defined in [SO 13584¢<24 and ISO 13584-25.

vi © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=91df289f17a59f2773bd41d2b3f78a2d

TECHNICAL SPECIFICATION ISO/TS 13399-403:2018(E)

Cutting tool data representation and exchange —

Part 403:
Creation and exchange of 3D models — Modelling of driven
toolunits

1 Scope

This document defines the concept of how to design adaptive items, limited to any kind of driven tool
units, together with the usage of the related properties and domains of values,

This document specifies the requirements of simplified 3D models for data exehange of driven to¢l units.
The following are outside the scope of this document:

— applications where these standard data can be stored or referenced;
— concept of 3D models for cutting tools;

— concept of 3D models for cutting items;

— concept of 3D models for tool items;

— concept of 3D models for other adaptive itemis not being described in the scope of this docuinent;

— concept of 3D models for assembly item§and auxiliary items.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their fontent
constitutes requirements oftthis document. For dated references, only the edition cited appljes. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO/TS 13399-4, Cutting tool data representation and exchange — Part 4: Reference dictionary for
adaptive items

[SO/TS 13399<50; Cutting tool data representation and exchange — Part 50: Reference dictionary for
eference systems and common concepts

[SO/TS 13399-80, Cutting tool data representation and exchange — Part 80: Creation and exchange of 3D
models—— Overview and principles

3 Terms and definitions
No terms and definitions are listed in this document.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

© ISO 2018 - All rights reserved 1
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4 Abbreviated terms

BD body diameter

BDX body diameter maximum

BD1 body diameter 1

BD2 body diameter 2

CCFMS connection code form machine side

CCFWS connection code form workpiece side (referred to as CCFOP in this document)
CCTMS connection code type machine side

CCTWS connection code type workpiece side (referred to as CCTOP in this' document)
CSWx_y coordinate system workpiece side

CZCMS connection size code machine side

CZCWS connection size code workpiece side (referred to:ass\CZCOP in this document)
DCCTX cutting diameter cutting tool maximum

DCONMS connection diameter

DCONWS connection diameter workpiece side

DF flange diameter

DIX tool changer interference diameter maximum

DRVDIA drive diameter

DRVL drive length

DRVLP plane for the'drive length

DRVSC drivesizécode

DRVTY| drive'type

HEP plane located at the front of the tool and is coplanar with the XY-plane of CIP
HF functional height

HF1 functional height 1

HF2 functional height 2

HF3 functional height 3

HTB body height

KAP the angle

KN_0001, KN_0002, temporary properties used as functions of cutting edge height, normal clearance
MN_0001, NN_0001, angle major cutting edge, orthogonal rake angle, normal clearance angle minor
QN_0001 cutting edge and inclination angle

2 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=91df289f17a59f2773bd41d2b3f78a2d

ISO/TS 13399-403:2018(E)

KWW keyway width

LB body length

LBP plane for the body length

LB1 body length 1

LB2 body length 2

.DG gauge diameter distance

LF functional length

LFSF distance to face

LF1 functional length 1

LF2 functional length 2

LF3 functional length 3

LIN tool changer interference length minimum
LPCON connection protruding length
[.LPR protruding length

.LPRCP protruding length of the coolant pipe
LPRP plane for the protrudinglehgth
.S shank length

.SP plane for the shank length
MCS mounting.coordinate system
MXA x-axisof MCS

MYA y-axis of MCS

MZA z-axis of MCS

OAH overall height

OAL overall length

ODALP plane for overall length

OAW overall width

PCS primary coordinate system
PHI the angle ¢

RADH radial height

RADW radial width

RHO the angle p

© ISO 2018 - All rights reserved
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SWAH swing arm height

SWAL swing arm length

SWANGX swing angle maximum
SWANGXP plane for swing angle maximum
SWANG2X swing angle 2 maximum
SWAN(2XP plane for swing angle 2 maximum
SWAN(3X swing angle 3 maximum
SWAN(4X swing angle 4 maximum

SWAW swing arm width

SWRAI swing radius

TEP plane located at the end of the interface on the machineside with reference to CIP
TQBRRDD torque bracing radial distance
TQBRANG torque bracing angle

TQBRjIA torque bracing diameter
TQBRL torque bracing length

WB body width

WB1 body width 1

WB2 body width 2

WF functional width

WF1 functionalwidth 1

WEF2 functjenal' width 2

WF3 functional width 3

XA X-axis

YA y-axis

ZA z-axis

XYP xy-plane

XYWP xyw-plane

XZP xz-plane

XZWP xzw-plane

YZP yz-plane

YZWP yzw-plane
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5 Starting elements, coordinate systems, planes

5.1 General

The modelling of the 3D models shall be done by means of nominal dimensions. Deviations within the

tolerances are allowed.

WARNING — There is no guarantee that the 3D model, created according to the m

ethods

described in this document, is a true representation of the physical tool supplied by the tool

manufacturer. If the models are used for simulation purposes - e.g. CAM simulation ~
be taken into consideration that the real product dimensions can differ from those n
dimensions.

NOTE Some of the definitions have been taken from ISO/TS 13399-50.

5.2 Reference system (PCS)
The reference system consists of the following standard elements as shown in Figure 1:

— standard coordinate system: right-handed rectangular Cartesian system in three dime
space, called PCS;

— 3 orthogonal planes: planes in the coordinate system thatycontain the axis of the system,
XYP, XZP and YZP;

— 3 orthogonal axes: axes built as intersections of.the three orthogonal planes lines respg

named XA, YA and ZA.
YA
YZP

L
Y{:S%

XZP \ XA \‘ /

Figure 1 — Primary coordinate system

t shall
pminal

nsional

named

ctively,

.3 Adjustment coordinate system at workpiece side

5.3.1 General

Additional coordinate systems named CSWx_y for mounting other adaptive items or tool items shall be

defined according to ISO/TS 13399-50.

© ISO 2018 - All rights reserved
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5.3.2 Designation of coordinate systems at workpiece side
The designation of the coordinate system workpiece side shall be done as follows.
a) Case 1: one coordinate system at workpiece side

A single coordinate system at the workpiece side shall be designated as CSW.

b) Case 2: one coordinate system on different levels at workpiece side

A dinigle coordinate system on different levels shall be designated as CSWX, €.8., CSW1, CSW2.The
numbering shall start at the workpiece side and ends at the machine side in the direction ofithe
positive Z-axis.

c) Cage 3: multiple coordinate systems on one level and at different angles or different positions af
wolj'kpiece side
|

Multiple coordinate systems on one level, but at different angles and not at the‘éentre of the tool
axils, shall be designated with CSWx_y, where x defines the level and y defines the number of the
cogrdinate system itself.

The counting shall start at the three o'clock position counting in countérclockwise direction while
loogking towards the machine spindle (positive z-Axis). If the positions of the coordinate systems
arg not defined by means of different angles, the counting of the different coordinate systems
shall start at that CSW with firstly the least absolute number gn the x-axis and secondly the least
abgolute number on the y-axis of the PCS.

d) Case 4: multiple coordinate systems on one level, at onerangle and with different diameters at
workpiece side

The designation shall be the same as defined in,case 3. The counting shall start at the smallest
digmeter.

e) Case 5: multiple coordinate systems on_different levels, at different angles and with different
digmeters at workpiece side

The¢ designation shall be the same as defined in case 3. The counting shall start at the smallest
diameter and at the three o'clock position.

Figured 2 and 3 show examples of the arrangement of coordinate systems on workpiece side.

6 © ISO 2018 - All rights reserved
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Y
z
X |csw1 2
Y .
Z7L_ Y
A Yo —— g\
x* leswii T

LEVEL 1

Figure 2 — Adjustment of coordinate system at workpiece side — Linear order

LEVEL 1

Figure 3 — Adjustment of coordinate system at workpiece side — Angular order on a cjrcle

5.3.3 Arrangement of coordinate system at workpiece side

The CSWx_y can be arranged in relation to the PCS by means of using the six degrees of freedom as
follows:

— rotation about
— the x-axis by RHO,
— the y-axis by KAP,

© ISO 2018 - All rights reserved
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— dis

The ori

The ap]
coordiry

5.3.4

The po
at work
adaptiy
CSW_C

the z-axis by PHI;
tance from the PCS origin perpendicular
to XYW-plane by XYWD,
to XZW-plane by XZWD,
to YZW-plane by YZWD.

FTTtatiom and tocation of CSWisShowTT im Figure 4-
XYP

YZP

XZP

Figure 4 — Coordinate system at workpiece side — Orientation

propriate properties shall be'indexed in the same logic as described in the different cases of the
ate system workpiece side designations.

Arrangement of coordinate system at workpiece side for coolant supply

Kitioning of €éelant supply assemblies shall be done by means of using the coordinate system
piece side.goolant supply CSW_C as shown in Figure 5. If more than one CSW_C is on the driven
e item,_the CSW_Cs shall be indexed as described in case 3 but without defining the level, e.g.
|, CSW-C2.
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Y
T —— 1
XZWD SW
X CSW
,,,,,,,,,,,,, XYWD.
................................. ®
v (19'\
YZWD 5
Z Q(b
N
& cswe Q)Cb
’b(b

Figure 5 — Arrangement of coordinate system at workpiece Qigé\for coolant supply

5.4 Mounting coordinate system

For virtually mounting of feed out tools onto an adaptive
hdditional reference system shall be defined. This refere
the starting point of the protruding length of a tool item@

&
\

O
\%

{geﬁa or directly into the machine
ystem shall be called MCS. It is lo¢
e orientation is shown in Figure 6.

tool an
ated at

N

BN
&
OQI}‘IYA

o

Q~
l%gggn of the model

6% General

N\
F%be 6 — Example of the orientation of PCS and MCS reference system

The sketches and contours of the crude geometry do not contain any details, such as grooves, chamfers
or roundings. These details shall be designed as separate design features after the design of the crude

geometry and therefore are named precision geometry.

The order of the structure of the model shall be kept by means of the state of the technology of the

CAD systems. It shall be waived on references between the
cutting part.

© ISO 2018 - All rights reserved
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Adaptive items shall be built either as rotational symmetric design elements, if they are revolving about
their axis, or as extrusion design, if they are designed non-symmetrically, both based on properties in
accordance with ISO/TS 13399-4:

— geometry of the non-cutting part - including the connection interface, if applicable.
The part shall be coloured as defined in ISO/TS 13399-80.

NOTE The total amount of design elements is focused on the depth of modelling and the complexity of the
adaptive item.

Within|the following clauses the specific structure of the model of the defined basic shapes of drivern
adaptive items is described. If the driven adaptive items are equipped with decentral coolant deviceq
that mdy impact possible collisions, these features shall also be a part of the model.

6.2 Assembly parts relevant for collision

6.2.1 | General

All relevant parts, which may impact the collision contour, shall be designed and added to the model. If
for example the connection on output side is defined as collet connection, the lock nut for the collet shall
be partlof the model. The same shall be determined for the pipe of a decentral coolant supply.

6.2.2 | Coolant supply pipe

For theldesign of coolant supply pipes temporary properties.shall be used. Only the protruding length
of the plipe shall be part of the data exchange file, to be ableitorexamine collision observations. Figure 7
shows n example of the design of a coolant supply pipe.

MN_0001

KN.0001

KN_0002

LPRCP

NN_0001

Figure 7 — Example of a coolant supply pipe

7 Driven tool unit of straight design (ISYC: 403-01)

7.1 General

Figure 8 shows the properties used for identification and classification of straight designed driven tool
units. The example shows a driven unit with collet connection on workpiece side.

10 © ISO 2018 - All rights reserved
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CCTOP, CCFOP, CZCOP
DRVTY, DRVSC OAL

OAH DRVL LPR, LF

D
+
®

I Oy
Ny
CCTMS, CCFMS, CZCMS /| LS LB q/
|
o$d
Figure 8 — Determination of properties of a driven tool unit G&}raight design
6%
7.2 Basic body %O
N

[Figure 9 shows the basic body without any assembly part, whi(@s\are relevant for collision exam

CCTOP, CCFOP, CZC(

% Figure 9 — Basic body of driven tool unit of straight design

nation.

7.3 Assembled driven tool unit of straight design

Figure 10 shows an assembled driven tool unit of straight design with collet nut and coolant supply pipe.

© ISO 2018 - All rights reserved
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Lsp
DRVSC, DRVTY \_ LF

a  CSW of adaptor. $\§
b CSW of collet. %)
&
Figure 10 — Assembled dri,v@&ool unit of straight design
4\
xO

8 Drjiven tool unit with straight{@fs’et design (ISYC: 403-02)
O

-

8.1 (General @ .

Figure [11 shows the properti Qsed for identification and classification of straight offset designed
driven fool units. The example shows a driven unit with 7/24 taper connection on workpiece side.
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CCTOP, CCFOP, CZCOP

OAL
OAH DRVL LPR
RADH LF
<
/a u
= ]
Q Vad
5 . . T]T
ISV S z IS N 2
=t [\ ) SR Tf
I A X
i |
|

8.2 Basic body

0.1 General

CCTMS, CCFMS, CZCMS

DRVTY, DRVSC | LS LB

Figure 11 — Determination of properties of a driven toolunit of straight offset design

The design shall be done as described in 7.2.

8.3 Assembled driven tool unit of straight offset design

The assembly shall be done as described in‘Z3.

O Driven tool unit with rotatable design about the y-axis (ISYC: 403-03)

Figure 12 shows the properties used for identification and classification of driven tool units that are
rotatable about the y-axis. The example shows a driven unit with collet connection on workpiecg side.

© ISO 2018 - All rights reserved
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OAL

SWAH DRVL LF | ‘

CCTOP, CCFP, CZCOP

T

-

IDRVDIA
/

1) .\ —

192

\ 2

) :TO
L —

%2 ?\Q)
= =/
= . =
o| = S| 4
= a
<
[a
RADH
OAH
DRVTY, DRVSC
CCTMS, CCFMS, CZCMS
O
Figuyre 12 — Determination of properties of a driven toolé@<{ of a design allowing rotation
about y-axis \\
QO
. %
9.2 Basic body X
The bapic body consists of two main parts: the ﬁ body, which is connected to the machine tool
and the swing part, which carries the cutting tool. Figure 13 shows an example of the main body and
Figure [14 shows an example of the swing part@the driven tool unit.
— R
* _-q‘-—‘_\.
LS <ol
OO g T
LPRP
Figure 13 — Main body of driven tool unit
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Key
1  outside contour of collet connection (see ISO/TS 13399-406) s\\%
O
Figure 14 — Swing part of en tool unit

L

N
0.3 Assembled driven tool unit, rotatable aﬁ&t the y-axis

Figure 15 shows an assembled driven tool fRS,\ rotatable about the y-axis with collet conpection.
#le connection.

Figure 15 shows also the extreme positions

SWANG2ZX

SWANG2ZXP HEP

OALP

Figure 15 — Assembled driven tool unit with rotatable design about the y-axis
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10 Driven tool unit with rotatable design about the z-axis (ISYC: 403-04)

10.1 General

Figure 16 shows the properties used for identification and classification of driven tool units that
are rotatable about the z-axis. The example shows a driven unit with 7/24 taper connection on
workpiece side.

< S, CCTOP, CCFOP, CZCOP

N OAL
DRVL LPR, FL

WE?
SWAW

|
N

| LS [LB| SWAL

CCTMS, CCFMS, CZCMS

OAH/SWAH

RADW

DCONMS
DRVDIA

DRVTY, DRVSC

a  HF|and WF are dependent on SWRAD and on-SWANG3X or SWANG4X.

Figyre 16 — Determination of properties of a driven tool unit of a design allowing rotation
about z-axis

10.2 Basic body

The bapic body consists«0f two main parts: the main body, which is connected to the machine tool
and th¢ swing part, which carries the cutting tool. Figure 17 shows an example of the main body and
Figure [18 shows an.example of the swing part of the driven tool unit.

16 © ISO 2018 - All rights reserved
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DConms

DRVDI4

L
Y
O
Figure 17 — Main b@i} of driven tool unit

4aa

CCTOP, CCFOP, CZCOP

Figure 18 — Swing part of driven tool unit

10.3 Assembled driven tool unit rotatable about the z-axis
Figure 19 shows an assembled driven tool unit, rotatable about the z-axis with collet connection.

Figure 19 shows also the extreme positions of the connection.
17
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Figure 19 — Assembled driven tool unit with rotatable desi%@\Bout the z-axis

N
S
11 Drjiven tool unit with 90° output design (ISYC: 40@%5)
11.1 General ;\\§\
Figure [20 shows the properties used for identificatio@%d classification of driven tool units having
a 90° opitput on the side. The example shows a modelé;fa driven unit with a hollow taper connection on
workpigce side. A‘\Q)
\O CCTOP, CCFOP, CZCOP
.\\(\,‘r DRVL LF
I
HF . O LB2
IS
R < |
> 2 | -
______ S = =
< | 2
Q | \\\ § 2 | S
b 7] Z
m . Z - —— — — —
S P AN S +
CD \ / E [ I Av4
T =
RADH DRVTY, DRVSC LS LB1/LPR
HTB/OAH CCTMS, CCFMS, CZCMS OAL

Figure 20 — Determination of properties of a driven tool unit with a 90° output design
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Instead of a rectangular cross section defined with the properties WB1 and HTB the body may also

have a round profile with the property BD.

11.2 Basic body

Figure 21 shows an example of a driven tool unit with hollow taper interface and torque bracing.

04,

o5
\\O
Figure 21 — Assemble&riven tool unit with 90° output design and torque bracing

S

12 Driven tool u 'gcff a 90° reverse position output design (ISYC: 403-06)

&
12.1 Generab%\
0 90° o @ n the side. The example shows a model of a driven unit with a hollow taper conned
workﬁée side.
S

© ISO 2018 - All rights reserved
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WB2

Fig

12.2 H

For the

13 Drjiven tool unit of a 90°.output design allowing rotation about z-axis

(ISYC;

13.1 G

Figure
a90°o

HTB/OAH CCTOP, CCFOP, CZCOP
RADH DRVL LF
HF < LS | LB1
S
[a'
[an]
i T
i = - / /
T = _"T'_' —
N 2 % %
+t 5| | g
—— —_—— B
. ! : L 2\ .6
(=]
- =
m
=
DRVTY, DRVSC LPR
CCTMS, CCEMS, CZCMS OAL

shall be a negative value.

asic body

403-07)

eneral

ire 22 — Determination of properties of a driven tool unit with a 90° reverse position
output design

modelling, see 11.2 with a reverse position of the output connection.

23 shows the properties used for identification and classification of driven tool units that have
1tput design'and are rotatable about the Z-axis.
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DRVL LF | CCTOP, CCFOP, CZCOP

et

- > X

CCTMS, CCFMS, CZCMS B \@ /%/
(]
DRVTY, DRVSC : RN SA
— i . /@X\ /N /%Q 2 §
] = N =
/M R AN @~ . -
_ : . J ;
— o | % 2
|
|7 | |

==

Z| a LB | SWAL RADH

o| =

2 X LPR OAH/SWAH

OAL
Figure 23 — Determination of properties of a driven tool unit-of a 90° output design allqwing
rotation about z-axis

13.2 Basic body
For the modelling, see 10.2 with a 90° position of thé&oputput connection.
14 Driven tool unit of fixed angular output design (ISYC: 403-08)
14.1 General
Figure 24 shows the properties used‘for identification and classification of driven tool units that have a

fixed angular output design.
CCTMS, CCFMS, CZCMS

CCTOP, CCFOP, CZCOP

HE DRVTY, DRVSC LF |
=
S _Oh
-
a 5T, N\ a
f L \\ m A 7 -
o Ao - : 5 b — —  E—
= \ m N
< '\ . || ,'/ 2l =2 — X §
£ b A B
_Z “
T s ﬁ
= —
RADH Sz LS LB1 LB2
al o
HTB DRVL LPR
OAH OAL

Figure 24 — Determination of properties of a driven tool unit of fixed angular output design
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14.2 Basic body

Figure 25 shows a driven tool unit with fixed angular output and a positive offset from the tool axis.

N

OAH

(ISYC;

15.1 G
Figure

fixed apgular output design and a @aiive offset from the tool axis.

Figure 25 — Assembled driven tool unit wit@ed angular output design

\‘Q\Q)

15 Drjiven tool unit of fixed angular and‘@ﬁative offset output design

403-09) OA\
A\

oF
eneral O

6 shows the properties used foridentification and classification of driven tool units that have g
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CCTOP, CCFOP, CZCOP

HF DRVTY, DRVSC LF
i
a / || AN
/@ . ‘ _ yA
5| - —— —— F— <
: = K r a B
BT S
== 2 < =
N Z 2
RADH a Sl 2 LS LB1 LB2
/m al a
HTB 5] DRVL LPR
m
OAH = OAL

i WF shall be a negative value.

offset output design

15.2 Basic body

16.1 General

straight design with multiple outputs.

For the modelling, see 14.2 with a negative positiorof the output connection.

16 Driven tool unit of straight design with multiple outputs (ISYC: 403-10)

Figure 27 shows the properties used for identification and classification of driven tool units tha

Figure 26 — Determination of properties of a driven tool unit of fixed angular and negjtive

F have a
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CCTMS, CCFMS, CZCMS

DRVTY, DRVSC

CCTOP2, CCFOP2, CZCOP2

CCTOP3, CCFOP3, CZCOP3

OAL

LPR

LF3

0OAW or BD

RADW

Fi

16.2 H

Figure
shall bg

1 shall be a negative value.

asic body

[\l
g e
) Z B ;
_.<_ar ....... 1.
__ . | H ‘é
2 +H L
== !
5 =
S| =
= a
LS LB
DRVL LF1

multiple outputs

CCTOP, CCFOP, CZCOP

pure 27 — Determination of properties ofa driven tool unit of straight design with

28 shows an example of a design with multiple outputs linear arranged. Other arrangements
possible by means of usingthe determinations of coordinate systems described in 5.3.
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Figure 28 — Assembled driven tool unit with strai&]@nultiple output design
O)

L

17 Driven tool unit of straight offset design \{Qt multiple outputs (ISYC: 403}11)
O
17.1 General Q:\

&
Figure 29 shows the properties used for ident&cation and classification of driven tool units that have a
straight offset design with multiple outpugg)

©
O

o
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CCTOPZ2, CCFOPZ, CZCOP2

CCTOP3, CCFOP3, CZCOP3
CCTMS, CCFMS, CZCMS OAL
DRVTY, DRVSC LPR
HF1, HF2, HF3 LF3
_],/
LF2 i
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(e9]
(&9
Z S
o 1D — ~
I
0 2| =
_ L 4
AP N O M,
z 1 X 1]
< <
RADH z| 2 KS LB
S| =
OAH 2 a DRVL LF1
|

CCTOP1, CCFOP1, CZCOP1

Figure 29 — Determination of properties ofiadriven tool unit of straight offset design with
multiple outputs

17.2 Basic body

For thelmodelling, see 16.2 with amoffset position of the output connection.

18 Drjiven tool unit 0£90° design with multiple outputs (ISYC: 403-12)

18.1 General

Figure BO shows the properties used for identification and classification of driven tool units that havg
a 90° design with multiple outputs.
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CCTOP2, CCFOP2, CZCOP2

CCTOP, CCFOP, CZCOP

18.2 Basic body
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Figure 30 — Determination of properties of a driven tool unit of 90° design with multiple g

For the modélling, see 16.2 with a 90° linear ordering of the position of the output connections.

19 Driven tool unit of 90° dual output design (ISYC: 403-13)

utputs

TWast: B al h |
L7.1 GCIITI dI

Figure 31 shows the properties used for identification and classification of driven tool units that have a

90° dual output design.
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