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Introduction

Introduction

Congratulations for choosing a BTSR product.

With our SMART MATRIX STITCH control system, you got an innovative, unique solution, which offers you
multiple advantages concerning the quality control of your production.

SMART MATRIX STITCH has been designed for applications that require a strict (real time) control for
correct execution of particular stitching typologies, e.g.: stitchings applied to safety belts for vehicles, aircrafts
etc.

The control is essentially based upon the two following factors:
e Number of stitching actually carried out with respect of the programmed ones.

e Yarn tension trend during the stitching process. If the stitching operation is correctly executed, then the
sensor shall detect a tension pulse (with programmable characteristics), after every stitching point, thus
confirming a perfect strength of the stitching itself.

A wrong number of stitching points or a too low/non-existent tension pulse indicate an error condition which
will cause a machine stop and a warning message on the display of SMART MATRIX STITCH terminal.

To carry out the above mentioned controls, the system uses two interface signals:

e Adigital signal (SYNC) provided by the stitching machine upon each stitching point and sent to the
sensor as synchronism pulse.

e An analogic output signal (ANALOG) sent by the sensor to the SMART MATRIX terminal, which
represents the wave form of the tension pulse detected by the sensor itself after every stitching point.

SYNC INPUT
(NO)

e SN NN

OUTPUT

SMART MATRIX STITCH, combined with TS55/STITCH tension sensors, represents a complete and
effective stitching control system.

The SMART MATRIX STITCH system has been developed by BTSR International S.p.A. to make easier
and optimize:

e  The programming of sensor detection parameters,
e  The system configuration,

e  The production monitoring.

The availability of a “User Friendly” graphic interface allows you to quickly and intuitively program all the
operating parameters of TS55/STITCH sensors; in addition, it provides a real time monitoring of sensors
behaviour, i.e. the stitching process efficiency.

¥ BI/R SMART MATRIX STITCH i



Introduction

Manual Objectives

This manual has been written to provide the users of SMART MATRIX STITCH system with the essential
information required to:

e Correctly install and connect the various system components (SMART MATRIX terminal,
TS55/STITCH sensors, etc.)

e Configure the system according to the application needs and setup the various operation
parameters.

e Detect and interpret the error signalling and system efficiency data

e Use the diagnostics, maintenance and utility functions offered by the system (system component
test, firmware upgrading, sensor offset efc.).

How to Use this Manual
The manual is subdivided into 3 sections:

Section 1—  includes the connection diagrams and the electrical interface of the various system
components.

Section 2—  provides the operating instructions for a correct use of the SMART MATRIX STITCH
terminal as well as the style configuration/programming instructions and data/error display
facilities.

Section 3—  describes the main characteristics and performances of the TS55/STITCH sensors and the
operation parameter programming of the sensors themselves.

Symbols Used
15 This symbol is used to point-out notes, warnings and other important information.
TS Within this manual, the TS55/STITCH sensors used for SMART MATRIX STITCH application, will

be indicated with the generic wording TS (Tension Sensor).

In the program function descriptions, this symbol indicates the function

SETUP | | DEVICE (e.g. DEVICE) within the menu item (SETUP).

¥ BI/R SMART MATRIX STITCH i -
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PC <> SMART MATRIX Connection

PC & SMART MATRIX Connection

The following diagram shows the interconnections between SMART MATRIX Terminal and PC.

Iy The PC is mainly used for firmware update operations on SMART MATRIX Terminal.

SM-DIN PC-IN

| —

FE/xxx/FEC

CV232/485/9

BTSR PC
485 232

} FE50/VSF

‘ﬂ?ﬂﬂ
uiuul

To connect the sensors, please refer to the following section:
Example of single sensor connection with external power supply and Example of multiple sensor
connection with PSU 20 ASM BTSR power supply.

A On all electrical systems, you are kindly recommended to connect the ground cable (GND)
to the support on which the devices are installed.

¥ BI/R SMART MATRIX STITCH 1 -



Example of single sensor connection with external power supply

Example of single sensor connection with external power
supply

TS55/STITCH

BLUE - SYNC

002vIN

| MA2/FE/8
WHITE-GND |||
BROWN-STOP ' RED-ANALOG OUT

TO POWER SUPPLY
i
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I
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a
=z
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L
)
w
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)
3
+

MATRIX /STITCH

SM-DIN
*

FE100/FE _ ‘
LE Ell=
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Example of multiple sensor connection with PSU 20 ASM BTSR power supply

Example of multiple sensor connection with PSU 20 ASM BTSR
power supply

TS55/STITCH
TS55/STITCH

BLUE - SYNC

T
BROWN - STOP ' " RED - ANALOG OUT
I
WHITE - GND__ | |\ BLUE-SYNC
BROWN-STOP ™~ "~ RED -ANALOG OUT
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PSU 21ASM
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PIN assignation andTechnical Characteristics of TS55/STITCH sensors

PIN assignation and Technical Characteristics of TS55/STITCH

Sensors

MAZ2/FE/8

TS55/STITCH

WHITE - GND BLUE - SYNC POWER CONNECTION

BROWN - STOP RED - ANALOG OUT PIN COLOUR SIGN.
1 RED +VCC
2 WHITE GND
3 GREY Rx Tx +
4 BLACK Rx Tx -
5 GREEN STOP
6 WHITE GND
7 BROWN ANALOG OUT
8 BLUE SYNC

Technical Characteristics of TS55/STITCH sensors

Power supply voltage

12-24 VCC + 10%

Current absorption 20 mA Max
Analogic output (only for TS5 — 8 pin) 500 mV-10V
Analogic output resistance (only for TS5 — 8 pin) 1K Ohm
Operating temperature range +10°/+50° C
Storage temperature range -25°/+85° C
Tension range 0 — full scale

Useful tension range

0% - 95% full scale

Max applicable tension

10 times full scale

Drift error

0.05%/°C

Repeatability error

0.5%

Max linearity error

2% (0 — full scale)

F¥BI/R
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SMART MATRIX <~ PC Interface

SMART MATRIX & PC Interface

The following figure shows the electrical interface (pin assignment) of SMART MATRIX terminal.
The “USB” connector is not currently used for STITCH application.

. xIxy
N HXIXY

— w pU9
— » OPAVC+

|

0000

PRINTER

(AC2) 2 1(AC1) 1
(com) 4 3(NO) — || =
(+24Vdc) 6 5(NC) — | ,=
(EX-ALR) 8 7 (GND) —=|| =
(EX-IN2) 10 9 (EX-IN1) 10 — | =
_ CV232/485/9 +24Vdc IN —— 1 —— =
FE50/VSF = P LV = =5 Gnd 2 — =
ggaet. 8 EF
PCE ..EDD =h ! Felxx/Fe RxTx+ s —|I'=
= RXTx- 4 =
i (*) +24Vde OUT —— 1 —— —gy
Gnd —— 2 —— =]
Port for software upgrade RxTxt —— 3 — || 05
RxTx- —— 4 —— =
+24Vde —— 1 —— ey
TS sensors Gnd — 2 — |l o
<+ RaTxr — 3 —|[ 1S
RxTx- —— 4 —— (=
+24Vde —— 1 ——
Gnd — 2 —— =
RxTxt+ —— 3 —— =
RxTx- — 4 —— [ =

(*) Confirm that the LV green Led shows a double flashing (communication speed on
CVv232/485/9 = 115 Kbps).
If necessary press the small P button.

SMART MATRIX Terminal Technical Characteristics

Power supply voltage 24 VDC = 10%
Current absorption 100 mA Max
Protection fuse (SMART MATRIX) 1.5A

0,3A 125 VvAC
STOP output (NO/NC)

1A30VDC

0-24VDC
Inputs VIL Max 1.2 VDC

VIH Min 5VDC
Operating temperature range +10°/+60° C
Storage temperature -25°/+85° C
Overall dimensions 140x80x31 mm

¥ BI/R SMART MATRIX STITCH 15.-



SMART MATRIX <~ PC Interface
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SMART MATRIX STITCH Operation

SMART MATRIX STITCH Operation

All the Configuration, Parameter Setting, Data & Error Display operations, etc. can be managed by the
Operator in quick and intuitive way, using the SMART MATRIX STITCH control terminal.

The SMART MATRIX < Operator interface consists of:

A - Graphic display showing:
e menus,
operating states,
operation parameters,
error messages, etc.
graphic information (sensors map, etc.)

B - 6 buttons for:
e immediate activation of particular
functions
e increment/decrement speed-up
(shortcuts)

C - Multi-function rotary selector.

How to Use the Rotary Selector

The selector provides both: “pointing” and “data entry” functions.

/\‘ Turn the selector to select a menu item / function / parameter within the configuration

\ _ screens, etc.

‘ v Rapid click: to confirm the selection.

\ 1 »y

3 sec. Hold (3 seconds): keep the button pressed to switch from Control status to Interactive
\ v status and viceversa, return to the previous menu level, activate the data setting
O’ window, etc.

¥ BI/R SMART MATRIX STITCH S91-



SMART MATRIX STITCH Operation

Navigation throughout the Display Windows

Some configuration/parameter setting functions of SMART MATRIX system require a number of parameters
distributed among multiple display windows.

All the “Window Selection”, “Parameter Selection within a Window” and “Parameter Setting” functions on
SMART MATRIX terminal, can be carried out using exclusively the multi-function Rotary Selector, through a
navigation technique based upon “Pointing”, “Selecting” and “Value Setting” actions.

The following example explains this navigation technique.
The example refers to the Style Parameters Programming function for TS sensors, which makes use of 2

windows (STD and ADV).
)

B0 Aoy | 106 ToT 10

(3)—1TOTAL SECTIONS: 1/
CURR. SECTION: 1 ]—@

1 - Name (label) of currently selected window (foreground)

(@)

2 - Name (label) of non-selected window (hidden)

3 - Name of fields within the currently selected window

4 - Values related to fields

5 - Scroll Bar (it indicates that additional fields are available)

¥ BI/R SMART MATRIX STITCH 20



SMART MATRIX STITCH Operation

1 — Navigation inside the Selected Window (STD)

NN Turn the selector to “Point” in sequence the various items of the window

‘ (TOTAL SECTIONS — CURR. SECTION — STITCH COUNT — TENS. LOW —
LOW TIME — TENS. HIGH — HIGH TIME).
The frame indicates the “Pointed” field.

R—

ﬁi ADV | <K 1B TOT: 10 ST0 [Tape | 44946 ToT 2 ST0 [Tov | K010 Tor 20 $10 [Tov] 40100 Tor: 20
N Sl el eI
TOTAL SECTIONS: 1 > |TorecEcTons 2 > [rorasecrions 2 | = [cummsecrow
CURR. SECTION: 1 CURR. SECTION: CURR.SECTION: 1 STMCHCOUNT: 10

510 '
s o b ozl sl ®itb reral | 510 [Ror] 10b ror: Ceorl souep i

| e SN | BNy

STITCH COUNT: 1 2 Jewswoven so I P |owiveps 0o > |;IE”3' :‘“G”["‘*F i [H
TENS. LOW [<h]: suu LOVTME ) 100 || TENS HIGH [N} OFF GHTMEmr

Click to “Select” the pointed item. The field name will be shown in reverse and the symbols:

O E E appear to the right of the field value

Example: sT0 [R5V 40100 Tor. 20

] ll STITCH COUNT field selected (reverse)

STITCH COUNT:

CURR. SECTION: 1 H

NN Turn the selector either to Clockwise direction to increase the value, or to Counterclockwise
‘ direction to decrease it (resolution 0.1).

Turn the selector holding the button | | pressed to increase/decrease the value more
quickly.

Example: ST0 Aoy | <K 1bb ToT: 3

] l. New value of STITCH COUNT field = 21
CURR. SECTION:

STTCH COUNT: IIEH

Once you have set the desired value (e.g. 217), click to confirm.

Example: ST0 [y | 4016 Ton: 3

l ll STITCH COUNT fileld no more selected
CURR. SECTION: i
STITCH COUNT: 21

NN Turn the selector to select a new field and so on......

¥ BI/R SMART MATRIX STITCH _9.3.



SMART MATRIX STITCH Operation

2 — Window Swap

\ f.%

Example:

VN

B0 o) 0100 or 0

B

Turn the selector to “Point” the label of the current window (STD) and click to select it.

G| Fov] 40100 Tor: 31

| NN

TOTAL SECTIONS: 2
CURR. SECTION: 1

oy | 0100 Tom: 3

N

TOTAL SECTIONS:
CURR. SECTION:

2
1

[

Turn the selector to “Point” the ADV window

(STD — ADV).

S10 Iml

TOTAL SECTIONS:
CURR. SECTION:

1

\ f.%

/\

[ FAULTRESET:  MANUAL
W’/ |STOPOUTRLT:  NO.
i ﬂ = |sTormope:

PULSE 25
ENABLEINPUT:  N.O.

Click to select the ADV window and enable the access to its parameters.

Select the desired parameter as explained on previous paragraph:
1 — Navigation throughout the Selected Window (STD)

3 — Entering Alphanumeric Values

To enter alphanumeric values, see for example the USERNAME and PASSWORD setting function (KEY

CODE).

To enter the desired name and password, operate as follows:

/\

Select the desired field (e.g.. USERNAME)
Turn the selector to choose the first letter of the name .

Click to confirm

Turn the selector to choose the second letter of the name

Click to confirm

NN The sequence of characters shown turning the selector is the following:
( ABC....... XYZ012....... 9space ABC ...... etc.
¥+ BI/R SMART MATRIX STITCH -2-4 -



SMART MATRIX STITCH Operation

4 — Parameter Saving

Once you have setup all the desired parameters, within a determined function, press and

Sang hold down for 3 seconds the rotary selector.

Y SAVE to save the settings
BACK to return to previous screen without saving
> E EXIT to return to menu without saving

¥ BI/R SMART MATRIX STITCH 0.5



SMART MATRIX STITCH Operation

Immediate Function Activation through the SMART MATRIX

Buttons

The 6 blue buttons (B7 ~ B6) allow you to directly activate some system functions without passing through
the menu items. Such functions are indicated by the icons associated with the buttons, as shown on the

following figure.

The detailed explanation of the various function will be provided on next paragraphs.

The following examples are only provided to summarize the Button — Function association.

Within some configuration/parameter setting functions, the B1 ~ B6 buttons may also perform a “shortcut”
function, which will be explained time by time.

B1

Tension graph

B2 = Efficiency Data
B3 = Alarms Counters
B4 = LOAD Activation
B5=  Counter Reset

B6 = Next function activation

Immediate function activation buttons.

u #
MIN: 0 MAR&: 205 ."_"'.I':.".'Erru»|

It allows viewing the production efficiency values

It allows viewing and/or clearing the error counters

It allows the immediate activation of style loading function
It allows resetting the failure conditions

It allows activating the next page (not used for STITCH
application)

¥ BI/R
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SMART MATRIX STITCH Operation

Interpretation of Operating Screens

BN L0f | o System working in Control status

CDNTROL . o error detecte

STOP MDY * ™™™
ol 972 (225

SMART MATRIX STITCH Lﬁﬂ e System working in Control status
CONT RO L ET . Nc? error detectgd

Stitching No. 2 in progress
00020000
Tt 7 (22 [

e COUNT ERROR
e Sensor 01 (DEV 01)
Stitching point 21 (ST 00217)

EMART MATRIX STITCH |

ok, [ DEV01 =
A T 0021
T 67| [ .

e  Stitching tension failure (STITCH ERROR)
e Sensor 01 (DEV 01)
Stitching point 9 (ST 0009)

STITCH

ERROR
5, [§7[eg)| DEV 01

ST 0009
For |67 [ |

EMART MATREX STITCH |
&+

¥ BI/R SMART MATRIX STITCH 9.7



SMART MATRIX STITCH Menu Structure

SMART MATRIX STITCH Menu Structure

SMART MATRIX STITCH EMMART MATRIX 2TITCH L‘II.HLIJ

CONT ROL R:ET Error COUNT V\Aliernating
S T D P ’DDD = E R R o R SART WMATFX STTCH [T

f? T, | [0 ) [
ZN[STYLE p
& |LOAD —
L€ 7] !_I
A Main ‘ 3 sec.
Menu - 3 sec.
|/0 CONFIG
EFFICIENCY
Syle ¢~~~ KEY CODE
WORKING MTC STYLES Configuration & gEaLIEE M
I.'EZPUD ISPLAY
k(€97 [T = |
Style Loading Cofgilgsaerg;ion

I=2> Inthe description of the various functions, the following graphic symbols will be used:

% Select the desired option and click to confirm.
2:sec. Press and hold down the button (3 sec.) to return to previous menu and/or to activate
- the data saving function.

¥ BI/R SMART MATRIX STITCH _0.8-



Sensor Configuration and Numbering

Sensor Configuration and Numbering

SETUP |- | IDENTIFY

This function allows you to univocally identify each TS device connected to SMART MATRIX terminal.

STYLE EDIT (22
LOAD

HERT
To | 6777 [ |

EMART MATRIX STITCH

MATRIX CODE ‘E

170 CONFIG
T 72| [0 |

DEYICE IDENTIFY

ETITCHDEYICE
NUMEER:

CURRENT  TOTAL

001)//005

CURRENT  TOTAL

002)/1005

Enter the SETUP menu.

Select IDENTIFY.

Set the number of TS sensors used [1..200].
On this example: 5.

SAVE to save the settings

The example shown here indicates that the numbering
(identification) procedure of the 5 TS sensors is going to
start.

e The green LED starts flashing on the TS sensors.

e Skim the touch light of the First TS sensor and check
that:
a) the sensor LED changes from flashing green to
red.

b) the CURRENT field on SMART MATRIX STITCH
terminal increases by 1

Skim the touch light of the Second TS sensor and continue
with the numbering of all sensors.

When all the TS sensors have been numbered, the
IDENTIFY screen automatically appears.

F¥BI/R
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Smart Matrix Code

Smart Matrix Code

SETUP |— | MATRIX CODE

This function allows you to assign an identification code to the SMART MATRIX terminal, in case of
application that uses multiple terminals.

STYLE EDIT (&2
LOAD

HERT
To, | 6777 [ |

EMART MATRIX STITCH (i

IDENTIFY

MATRIX CODE
|70 CONFIG

T [ 7] [0 [ |

& E Enter the SETUP menu.

& E Select MATRIX CODE.

) 3 sec. Choose the SMART MATRIX identification code and
(- activate the save function.

7 SAVE to save the choice, BACK to return to the previous
o E screen without saving, EXIT to return to menu.

F¥BI/R
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I/O Configuration

I/0 Configuration

SETUP |— | 1/O CONFIG

This function allows you to configure the input (EX-ALR, EX-IN1, EX-IN2) and output (STOP OUT) signals of
SMART MATRIX terminal, as normally open (NO) or normally closed (NC) contacts.

Moreover, it allows you to configure the duration of the signal used as STOP output (STOP MODE).

STYLE EDIT (&2
LOAD

HERT
t-milli:m“mml;

EFFICIENCY

tad, | |40 |m|@

IN/OUT CONFIGURATION

[_MATRIRIN || MATRISOUT |
Ex-ALR: [NOR Ex-mz:

EX-INt: [NOH

IN/OUT CONFIGURATION
MATREIN__|(_MATRIE DUT ||

$TOP OUIT:
$TOP MODE:

IN/OUT CONFIGURATION

3 sec.

Enter the SETUP menu.

Select I/0 CONFIG.

Configure the input signals (EX-ALR, EX-IN1, EX-IN2) as
NO or NC within the MATRIX IN window.

The EX-ALR signal can be used to display an alarm
message on the display

Configure the output signal (STOP OUT) as NO or NC
within the MATRIX OUT window and configure the duration
of the signal used as STOP output (STOP MODE).

The default value of the STOP MODE parameter is “CONT”
(continuous signal).

Keeping pressed the rotary selector for 3 seconds, the
value 2.0 (corresponding to a 2.0 seconds pulse) appears
in place of the “CONT” wording within the STOP MODE
field. At this point, turning the rotary selector clockwise or
counterclockwise you can increase or decrease the value.

[minimum 0.1 seconds. maximum 10.0 seconds]

To activate the saving function.

SAVE to save the choice, BACK to return to the previous
screen without saving, EXIT to return to menu.

F¥BI/R
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Efficiency Calculation Mode

Efficiency Calculation Mode SETUP |- | EFFICIENCY

This function allows you to choose whether the POWER-DOWN TIMES shall be included or excluded in the
calculation of efficiency index that will be shown pressing the ' button.

. /\ Enter the SETUP menu.
STYLE EDIT &y

LDAD HERT

T, (7 [

SMART MATRIEX STITCH |

170 CONFIG |2 ®) Select EFFICIENCY.
EFFICIENCY &y

KEY CODE_ |=—

N[ S |m|§

EFFICIENCY CALCULATION
N Choose either INCLUDED (power down times included in

POWER DO%WN TIME: o E the calculation) or EXCLUDED.

[INCLUDED [CJEXCLUDED

3 sec.
To activate the save function.

EFFICIENCY CALCULATION
N SAVE to save the choice, BACK to return to the previous
(- E screen without saving, EXIT to return to menu.

¥ BI/R SMART MATRIX STITCH 212



Keycode Setting

Keycode Setting SETUP |- | KEY CODE

This function allows you to configure the user names and access passwords (KEY CODE) to the menus and
other options of SMART MATRIX system.

The first user ADMIN (Administrator) is set by default and cannot be deleted. The ADMIN user has the
access rights to all menus and system options.

This function allows you to create new users, to associate an identification password to each user and to
configure the list of accessible menus and options; it also allows you to remove (clear) users and to change
the list of accessible menus and options.

I You cannot set two users with the same name or with the same password!

SMART MATRIX STITCH
SETUP

STYLE EDIT (&2
LOAD

HERT
To | 7 (2]
EMART MATRILX STITCH L‘U.HI.['
KEY CODE

TEST COM  IEZ
SERVICE

tanll, || 40 ¥ m@|@

Aggiunta Nuovo Utente

VN
& E Enter the SETUP menu.

VN
& E Select KEY CODE.

_D Press the indicated button to add a new user.
[ 1][UZER: ADMIN

ACCOUNT DATA EDITOR 7\
m Set the new user name (e.g. USER) and password (e.g.
@ QE) PASS) in the ACCOUNT (*) windows
LIZERMNAME: UZER
||F'.*.SS‘-.-.-’DHD: PASS |

o LD el S0 VY Select the menus and options available to the new user

ACCOUNT IFEFITUHE5| - E (SETUP MENU, STYLE LOAD, SENSORS READING,

SETUP MEMU STYLE EDIT, ERROR COUNTERS)

[[E2] ST LE LOAD |
[ SENSORS READING

(*) User name and password can be set character by character turning the selector and clicking to confirm
(vou may set numeric and alphabetic characters).
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Keycode Setting

Clear a User

Press the indicated button to remove the selected user from the list.

LISEFI UEEF:

I_I -
=it )

Press the indicated button to edit (change) the access rights of selected

[ 1|[UZER: & user.

3 |USER: USER N

ACCOUNT DATA EDITOR NN Change the configuration of menus and options available to

ACCOUNHT IFEHTI.IF:E5| | the selected user (SETUP MENU, STYLE LOAD,

ETLP MENLU e E SENSORS READING, STYLE EDIT, ERROR

COUNTERS

[[E2] STYLE LoAD | )

[J ENSORS READING

1= When you try to access a password-protected function, the following prompt will appear:

EMART MATRIX STITCH (I =
Choose the user name and set the password to access the
AOMIN - E selected function.
[ty
far, |04 EIEIll
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Communication Test

Communication Test SETUP |- | TEST cOM

This function allows you to check:
- The efficiency level of communications between SMART MATRIX and Sensors.

- The correct operation of Sensors.

EMART MATRIX ETITCH

EDIT H:ET 9 E Enter the SETUP menu.
LOAD

T, (62 [

SMART MATRI STITCH IT0RE
& VN

& E Select TEST COM.

SERYICE

hﬂﬂ*llﬁllm@ﬂr

NN Select GLOBAL (global communication efficiency) or
‘ SINGLE (communication efficiency with the individual
= E Sensors).

COMIVUNICATION TEST Number of sensors on which communication errors
GLOEAL occurred (DEV IN ERROR) and total number of

DEY I ERROR [ TOTALRETRY | «———— transmissions repeated against detected errors (TOTAL
000 000 RETRY). A maximum of 5 transmissions are repeated for

each sensor.
|| CORM. EFFICIENCY 100 %

T Global efficiency index.

COMMUNICATION TEET
FINGLE

GLOEAL
DEVICE NUMEBER: 1

TEST RESUILT: 000 { 000

| COmM. EFFICIENCTY 100%

Like for GLOBAL option, but referred to the selected sensor
only. (e.g.. DEVICE NUMBER 1)

A

A

Efficiency index of sensor 1.

& E To select a new sensor.

COMMUNICATION TEST
N BACK to return to the previous screen without saving, EXIT

- E to return to menu.

COMM. EFFICIEMCY 100 %

¥ BI/R SMART MATRIX STITCH - 2-15-



Device Offset

Device Offset

SETUP |- | SERVICE |— | DEV OFFSET

This function allows you to carry out the calibration (offset), either on all sensors or on the specified sensor.

Prior to start the calibration, remove the yarn from the loading cell of the involved sensors.

| SMART MATRIX STITCH
SETUP

STYLE EDIT (&2
LOAD

HERT
t-milli:m“mml;

SMART MATRIX STITCH (L
KEY CODE [
TEST COM BT

SERVICE

k| (40 < [T || b

EMART MATRIEX ETITCH (L
DEV OFFSET |
DEVICE UPG [T
DEVICE INFD [

Tak, | (40 < [T || b

Offset on a single sensor

CONFIRM OFFSET
EXECLTION ¥

STORED: 13

Enter the SETUP menu.

Select SERVICE.

Select DEV OFFSET.

Select the desired sensor

Offset value actually detected on the sensor.

Offset value actually stored (if it is different from the
detected value, then press the button 1 to store the new
value).

When you press the button 1, a message requesting the
confirmation for offset execution appears.

YES to confirm the offset execution.
NO to quit the function without executing the calibration

The OFFSET EXECUTE bar indicates the offset operation
in progress (percentage of calibrated sensors).

SMART MATRIX STITCH
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Device Offset

Offset on a range of
sensors

DEYICE OFFSET

001 I8

RERD: 28
OFFSET C STORED: 20

OFFZET RANGE
OFFZET ALL
BACK
EXIT

START DEY =TOPDEY

001)/[000%]

DEYICE OFFSET

OFFEET EXECUTE.., DEV
B |

3 sec.

3 sec.

To continue.

Select OFFSET RANGE to carry out the calibration on a
determined range of sensors.

Set the identification number of the first (START DEV) and
of the last (STOP DEV) sensor for which you want to carry
out the calibration.

On this example the calibration will be carried out on
sensors 1, 2 and 3.

To continue.

OFFSET to carry out the calibration on the selected
Sensors.

The OFFSET EXECUTE bar indicates the offset operation
in progress (percentage of calibrated sensors)

F¥BI/R
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Device Offset

Offset on all sensors

001 JB

READ: 25
OFFSET c STORED: 20

OFFZET RANGE
OFFZET ALL

EXIT

=N |

CONFIRM QFFZET
EXECLITION #

DEYICE OFFSET

3 sec.

To continue.

Select OFFSET ALL to carry out the calibration on all
sensors.

YES to confirm the operation.
NO to quit the function without executing the calibration

The OFFSET EXECUTE bar indicates the offset operation
in progress (percentage of calibrated sensors).

At the end of calibration the SERVICE menu will
automatically re-appear.

F¥BI/R
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Sensor Firmware Upgrade

Sensor Firmware Upgrade SETUP |- | SERVICE |- | DEVICE UPG

This function allows you to upgrade the firmware of sensors.

| SMART MATRIX
SETUP

STYLE EDIT || retr
LOAD

T (77 [

EMART MATRLX STITCH LUH['

KEY CODE
TEST COM E
EH".I’I[ZE

ETITCH

SMIART WATRIX STITCH [T
DEY OFFSET b=

DEVICE UPG IT
DEVICE IHFI]

ETITCH DEVICE [REL. 1.2]

] CEV START DEY STOP

& E Enter the SETUP menu.

\ E Select SERVICE.

& E Select DEVICE UPG.

Select the sensor range to be updated. On this example,

O E sensors from 1 to 5.

& E Select UPGRADE to carry out the upgrading.

The lower bar indicates the percentage of currently
upgraded sensors.

At the end of the firmware upgrade the SERVICE menu
will automatically re-appear

F¥BI/R
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Information about sensors

Information about
Sensors

SETUP

SERVICE |- | DEVICE INFO

This function allows you to display the information about the sensors connected to the SMART MATRIX

STITCH terminal.

STYLE EDIT (&2
LOAD

T, (7 [

EMART MATRLX

KEY CODE

TEST COM E
SERVICE

tar, |40 | mlﬂll

EMART MATRIX STITCH

DEY OFFSET
DEVICE UPG E

DEYICE INFOD
Tal, ) 72| [ | |

STITCH LI]H[I

T35 $TITCH INFOQ

DEVICEID: | ST [

VN

= E Enter the SETUP menu.
N\

= E Select SERVICE.

V2N
s E} Select DEVICE INFO.

VN

Firmware Release
Hardware Release

F'w REL.: 12 <
H'w REL.: 02 <
BOOT REL.: 00 <
ENDZCALE: 1000 <N <
ENABLE: NO
ATOP OUT: NO,

sTOPMODE:  PULSE 25

or NC)

A

T35 ETITCH INFO

pulse, 10 sec pulse

3 sec.

To continue

BOOTLOADER Program Release

Full scale value of tension sensor

- E Turn the selector to scroll throughout the items.

Electrical interface of I/O signals (either NO

Type of STOP signals (continuous, 2 sec

3 sec.
: E EXIT to return to SERVICE menu.

SMART MATRIX STITCH
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I/O Check

/O Check SETUP | | SERVICE |- |SMmI/0 CHECK

This function allows you to display the external optional inputs PRX, ZPX and STC (currently not used).

| SMART MATRIX STITCH

S k:ﬂ '@ E} Enter the SETUP menu.
LOAD

T (77 [

SMART MATRLX STITI LUHD
SMAET MATRIX STITCH 7\

KEY CODE ‘ Select SERVICE.
TEST COM E -
SERVICE

o b lﬁl I W |ﬁ| ] ::':: E: I I:: LOAR

T, [ [ | |

The signals EX-ALR, EX-IN1 and EX-IN2are displayed.
1] EX-ALR: ACTIVE = signal active

2. EX-INE
3l EX-NZ:

IDLE = signal inactive

( 3sec.  BACK to return to the previous screen without saving, EXIT
\ O to return to menu.
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LCD Display Adjustment

LCD Display Adjustment

SETUP |— | LCD DISPLAY

This function allows you to adjust the brightness and contrast of display and to set the display auto-off time
(1 .. 20 minutes, or No (Off) if the auto-off function is not required).

| SMART MATRIX STITCH [T
.

SERYICE
LCD DISPLAY [lE=4
INFO

HERT
t-uallﬂ;f:||mm|g

| LEDREGULATION |
) coNTRAST (]

‘- GRIGHTHESS: (NN |

DISPLAY AUTO OFF: | Smin =

jrEn 48 BACK ]

EXIT
DIZPLA m

min

3 sec.

Enter the LCD DISPLAY menu.

Adjust:

e CONTRAST,

e BRIGHTNESS,

e DISPLAY AUTO OFF.

To activate the save function

SAVE to save the settings,
BACK to return to the previous screen without saving,

EXIT to return to the menu.

F¥BI/R
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Information about SMART MATRIX STITCH

Information about SMART MATRIX STITCH

This function allows you to detect the Hardware, Firmware, OS and Boot Program versions.

SETUP

INFO

These values shall be communicated to BTSR Service Department when requiring technical support to solve

specific problems.

SMART MATRLCSTITCH [T
SERVICE
LE D DISPLAY

NE

_IIWIW

SMART MATREX STITCH
PRODLUCT RELEASE:

Hw:04 P 047
’ 02:500 BOOT:05

VAN
_ E Select the INFO menu item.

N
_ E To return to previous menu.

F¥BI/R
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Style programming

Style Programming STYLE EDIT

This function allows you to program the operation parameters of TS55/STITCH sensors.

The STYLE EDIT function provides 3 options selectable using the immediate activation buttons.

ROD |
*|;| To create a “new” style and add it to the style database.

HODIFY To either change the parameters of an existing style, or to create a new style starting from a
= similar already existing style.

To remove a style from the database.

All the stitching points can be configured with the same parameters or, (to increase the system flexibility) you
may create multiple stich sections configuring each section with different parameters.

Programming a new style
This example shows how to create a new style (STITCH2).
IMART MATRIEX ETITCH

PN
SETUP E4 '@ QE) Select STYLE EDIT.

STYLE EDIT it
LOAD —

T, | (40 72| [E2E ) |

E:T TI. E EI |6|T |ﬁ| Ei |ﬁ| E:E P ress AD D

HODIFY (the (=l symbol indicates that STITCH1 is the style
= E currently loaded to the sensors)

E

B o] 0106 om0 =~

] l & E Select and set each value on STD window

TOTAL SECTIONS: 1

CURR. SECTION: 1

i aow | <K) 1 G TOT: 10 NN The following parameters can be configured on STD
E window:

] l o TOTAL SECTIONS: max number of sections into which the

stiching can be subdivided [1...10 — Default=1] (Note 1).

o W il
TOTAL SECTIONS: 1 CURR.SECTION: section which the following parameters

CURR. SECTION: 1 refer to. The parameters are to be set for each section if
TENS. LOW [<N]: 500 STITCH COUNT: number of SYNC pulses expected for the
8 i e current section [1...200 — Default=10]

[OWTIME [me]: 100
TENZ. HIGH I'EN'I OFF TENS.LOW: minimum tension threshold; the analogic

& tension signal generated by the sensor shall be greater
HIGH TIME [ms]; than the value of this parameter for the time indicated in
LOW TIME. [0.1...1000.0 cN — Default=50]
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Style programming

B ov | 0106 Tor 40

B

STOPOUTPUT: NGO
TOPMODE:  PULSE 25
ENAGLE INPUT:  N.O.
TIMEOUT [mz): 1000
MINTEMS [eN): 250
STMCHTOL.: 1
COUNT CHECK:  ON
EYNC CHECK: 0n

STITCHTIME:  MANUAL
PK DATAQUT: OFF
AVERAGE: 1

TOTALSECTIONS: 1 [1
CURF. SECTION: 1
STMCHCOUNT: 10
TENS. LOW [N 50.0
LOWTIME (ms): 100
TEMZ. HIGH[cN:  OFF
HIGH TIME [ms] |
o |G

FAULT RESET:  MaANUAL [N

LOW TIME: minimum duration of the low tension analogic
signal generated by the sensor at each stitching point
[1...500 ms — Default= 100 ms] or [%]

[see note 2 on page 2-34]

TENS.HIGH: maximum tension threshold; the analogic
tension signal generated by the sensor shall not exceeded
the value set on in this parameter for the time indicated in
HIGH TIME. [0.1...1000.0 cN — Default=OFF].

HIGH TIME: maximum duration of the high tension
analogic signal generated by the sensor at each stitching
point [1...500 ms — Default= 100 ms] or [%]

[see note 2 on page 2-34]

The TENS. LOW and TENS. HIGH parameters can also be
disabled (OFF). In particular, it could be useful to disable
the TENS. HIGH parameter.

Nota 1: the number of sections set in TOTAL SECTIONS
parameter is graphically indicated on the bar graph shown
on the top area of the screen.

The following example indicates that 4 sections and a total
of 40 stitching points have been configured. The section
which is currently being programmed (section 3 ) is
indicated by the flashing bar.

Total number

510 [ o] 4eag Tof: 40 of stitching
] N’ points

. —
[TOTAL SECTIONST 4 [~ Section 3
CURR. SECTION: 3

The following parameters can be configured on ADV
window:

FAULT RESET: error reset mode
[AUTO, MANUAL — Default=MANUAL]:

[MANUAL] manual reset through terminal or sensor touch
light

[AUTQ] automatic reset at the first Sync pulse generated
after the re-start of the machine.

STOP OUTPUT: electrical interface of STOP output
[either NO or NC — Default=N.QO.].
STOP MODE: type of signal that will be sent through
the STOP output [Cont, Pulse 2s, Pulse 10s —
Default=PULSE 2s]. The possible choices are:

= Continuous Signal (CONT)

= 2 sec Pulse Signal (PULSE 2s)

= 10 sec Pulse Signal (PULSE 10s)

ENABLE INPUT: electrical interface of the SYNC input
[either NO or NC — Default=N.Q.].

TIMEOUT: max time between two SYNC signals provided
by the machine. After this time, the sensor assumes that
the stiching is complete and checks if the number of points
is correct [200...10000ms — Default=1000].

F¥BI/R
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Style programming

Example of tension pulse management(ANALOG)

A

SYNC

TENS HIGH -

TENS LOW -~

ANALOG

Ul

il

ht ht

ﬂh

v
STITCH STITCH
ERROR ERROR
(Tension too low) (Tension too high)
ht = high stitch time
It = low stitch time v
STITCH STITCH
ERROR ERROR

(Stitch time too short)  (Tension too high)

Example of TIMEOUT parameter management

SYNC 4
1 2 3 40
TENS HIGH m=mm==mmmmmmmmmmmmm oo oo oo
TENS LOW
ANALOG v
Stitch count
oK
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Style programming

1D m NN MIN TENS: static tension control:

FAULT RESET: ManusL &/ E a) during the stand-by period.

STOP QUTPUT: MO, b) during the stitching execution

STOPMODE:  PULSE 23 [1...1000 cN — Default 25 cN], or

EMAELE INFLT: RO [OFF] — control deactivated.

TIMEQUT [me): 1000 a) If, during the stand-by period (waiting the stitching cycle
MINTENS [N 250 start), the tension detected by the sensor exceedes the
STMCHTOL: i value set on this parameter for more than 15 seconds, an
COUNT CHECE: on alarm is signalled (TENS ERROR).

SYNC CHECE: N This fault can be caused, for instance, by a sensor

malfunctioning or by a yarn locked inside the sensor
ETMCHTIME:  MANUAL

PK DATAQUT: OFF
AVERAGE: 1

Example: MIN TENS = 25.0 cN

TENS *#
STAND-BY

MIN TENS = 25.0 cN

25.0cN ¢

ERROR
k) 7 =

|:| If the sensor detects at least 5 tension pulses acceptable as “stitching points” within 1 second, without
synchronism pulses (SYNC), an alarm (SYNC ERROR) is generated (possible fault of the pulse
generating proximity
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1 sec.
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Style programming

B | A0V |

FAULT REZET: MANUAL 0
STOP QUTPLUT: h.0,
ETOPMODE:  PULRE 25
EMAELE INPUT: MO,
TIMEOLUT [ms): 1000
mnTens (e 250 | ]
STIMCHTOL.: 1

COUNT CHECE: on

SYNC CHECE: ]
ETMCHTIME:  MANUAL

PE DATAQUT: OFF
AVERAGE: 1

Example: MIN TENS = 25.0 cN

TENS

b) If, during the stitching execution, the tension detected by
the sensor is always over the value set on this parameter
for a time corresponding to 2 SYNC pulses, then an error
(TENS ERROR) is generated.

t STAND-BY CONTROL DURING STITCHING EXECUTION
<

25.0cN

pUuU0 L

MIN TENS = 25.0 cN

S S

TENSION > MIN TENS

SMART MATRIX STITCH U

TENS
ERROR &
ik (€74 [ [

¥ BI/R
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Style programming

=10 |IGEH NN STITCH TOL.: stitching control.

FAULT BEZET: MAMNUAL M - E [1...25— Default 1 (control deactivated)]

STOP QUTPUT: MO, The STITCH TOL. parameter allows you to set a tolerance

STOP MODE:  PULSE 25 on stitching errors.

ENAELE INFUT: M. If the parameter is set to 1 (control deactivated), then the

TIMEOUT (me A 1l:|l|:||.:| sensor generates an alarm any time the tension value
[mz]: detected or its time are not within the tolerance band.

MINTENS [':N]: 230 Otherwise, if the parameter is > 1, then the alarm is

STMCHTOL.: 1 generated after a number of wrong consecutive stitching
COUNT CHECK: on points equal to the value set on the parameter itself.
SYNC CHECK: o For instance, if STITCH TOL.: 3, then the sensor
STTCHTIME:  MANUAL generates the alarm only after 3 consecutive errors
PKDATAOUT:  OFF detected.

AVERAGE: 1 I5"  The error counter is reset if the sensor detects a

correct stitching before the number of errors set in
STITCH TOL. is reached

Example: STITCH TOL. =1

anninnnEEE

pale ' alie ol e e el

TENS HIGH 1= === === == m s o oo oo oo oo oo

TENS LOW f======f=|-mm—ffmmmmm oo ool o} e

ANALOG

e e

It It It

STITCH
ERROR
(Tension too low)

STITCH
ERROR
(Tension too high)
ht = high stitch time

It = low stitch time
STITCH STITCH
ERROR ERROR
(Stitch time too short)  (Tension too high)

ST Ur U UruUuUuyryr

Example: STITCH TOL. =3

i el e s

ht ht

TENS HIGH -

TENS LOW +

ANALOG

(Tension too low) (Tension too high)

(Stitch time too short)
STITCH
(Error counter reset) ERROR

(3™ error detected
Tension too high)

¥ BI/R SMART MATRIX STITCH 2230 -



Style programming

B0 | ADY

FAULT REZET: MANUAL [
STOP QUTPLUT: h.0,
ETOPMODE:  PULRE 25
EMAELE INPUT: MO,
TIMEQUT [me): 1000
MIN TEMS [2N): 25.0
STIMCHTOL.: 1
COUNT CHECE: On
SYNC CHECE: ]
ETMCHTIME:  MANUAL
PE DATAQUT: OFF
AVERAGE: 1

COUNT CHECK: control on number of executed stitching
points enabling/disabling [ON = control enabled; OFF =
control disabled].

If you enable this control (ON), an alarm (COUNT ERROR)
will be generated on the following situations:

® when the number of actual stitches < STITCH COUNT

® \when the number of actual stitches > STITCH COUNT

Otherwise if you disable this control (OFF), an alarm
(COUNT ERROR) will be generated only when the number
of actual stitches is < STITCH COUNT .

If the number of actual stitches is > STITCH COUNT, no
alarm is generated. In this case, the control on exceeding
stitches will be carried out depending on the parameters of
the last valid stitch, until the TIMEOUT condition.

Example: COUNT CHECK = OFF on a style with 3 sections programmed with different parameters.
(No. of total stitching points= 22)

Section | STITCH COUNT | TENS HIGH (cN) TENS LOW (cN) LOW TIME(ms) | HIGH TIME(ms)
1 5 200 50 20 15
2 10 400 100 10 8
3 7 250 75 15 12
stitch No. 22
TENS®  sTAND-BY SECTA . SECT.2 | SECT.3 R TIMEOUT

SYNC

400.0cN

300.0 cN

200.0 cN

100.0 cN

75.0cN
50.0cN

HT =15

LT=20

LT=10

LT=15 LT=15

F¥BI/R
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Style programming

g | ADY | VY SYNCH CHECK: synchronism pulses control
M g enabling/disabling [ON = control enabled; OFF = control
FAULT RESET: MANUAL | D E disabled].

STOPOUTPUT: WO

STOPMODE:  PULSE 25 If the control is enabled and a not correct synchronism

EMABLE INPLT:  P.O. pulse is detected, (for instance a pulse too long), then the
TIMEOUT [ms): 1000 sensor generates the alarm.

MIN TEMS [2N): 250

STITCHTOL.: 1

COUNT CHECK:  ON

$YNC CHECK: ON I

STITCHTIME:  MANUAL
PK DATAQUT: OFF
AVERAGE: 1
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Style programming

=10 |IGE

FAULT RESET:  ManUaL I
STOPOUTPUT: MO,
STOPMODE:  PULSE 25
ENABLE INPUT:  N.O.
TIMEOUT {ms): 1000
MINTENS [cH): 250
STTCHTOL. 1
COUNT CHECK:  ON
SYNCCHECK:  ON
STITCHTIME:  MANUAL
PEDATAOUT:  OFF
AYERAGE: 1

E

STITCH TIME (MODE): stitching pulse minimum and
maximum duration calculation mode (LOW TIME and
HIGH TIME)

[MANUAL or AUTO %]

MANUAL: regular duration pulses defined on LOW TIME
(ms) or HIGH TIME (ms) parameter of each section.

Option normally used on automatic machines with
constant stitching speed.

AUTO %: pulse duration dynamically calculated as % of
the time elapsing between a SYNC pulse and the next
one.

The AUTO % option is normally used on variable speed
machines or on manually controlled machines.

PK DATAQOUT: using this parameter it is possible to issue
through the serial port a set of data summarizing the pulse
characteristics (amplitude, duration and serial number).

The data issuing function can be activated ON or de-
activated OFF.

=" For more details about this function please contact
the BTSR Customer Service.

AVERAGE: if the data detection is affected by noises (for
instance due to excessive machine vibrations), it is
possible to execute an average of the read data by setting
for this parameter a number > 1. (If AVERAGE = 1 the
option is deactivated)

F¥BI/R
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Style programming

E ADY | Note 2 If STITCH TIME MODE = AUTO %, then the LOW TIME and HIGH
TIME parameters on STD window will be expressed as (%) value
TIMEQUT jms): 1000 rather then as (ms)
MINTENE [cN]: 250 |:| o ]
COUNT CHECE: an An example of application with STITCH TIME MODE = MANUAL (and
therefore LOW TIME and HIGH TIME expressed as ms) is shown on
sTTCHTIME: | IR page 2-31
An example of application with STITCH TIME MODE = AUTO % (and
therefore LOW TIME and HIGH TIME expressed as %) is shown on
page 3-14.

5T|:' {I-‘-Z_'I 1[4 T0T: 10

-

TENS. LOW [cN): 50,0 H

LOW TIME [%): 100

2> For further information about the function and programming mode of the individual parameters
( including the STITCH TIME MODE = AUTO % parameter), please refer to the examples on
section 3: “Programming the operation parameters of TS55/STITCH sensors”.

3sec.  Tp gctivate the saving function, once you have completed

the style programming stage.
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Style programming

SAVE to save the style,
BACK to return to the previous screen without saving,
EXIT to return to the menu.

123 NN Set the Style Name (e.g. STITCH2), operating as
] 1E$ 4|5|6]T|5]3 W E described on paragraph - Navigation throughout the
dHEEEE L * - Display Windows.
IOEE
STITCHZ_ I‘ @ 3sec. ONce you have setup the Style Name.
| C: If the set name was already used for another style,
- the warning “DOUBLE STYLE NAME!” will appear
| STYLENAME _ [EVeY N
0] & SAVESTYLE? . E YES to save the style (STITCH?2) to the database.
L
e |
| [}
3sec. BACK to return to the previous screen without saving,
g EXIT to return to the menu.
¥+ BI/R SMART MATRIX STITCH -2-35-



Style programming

Style Modify

The Style Modify function is basically identical to the Programming a New Style function.

The main differences are the following:

1) once you have activated the STYLE EDIT window from Main menu, choose from the database the style
you want to modify (e.g. STITCHZ2) and press MODIFY

STTLE DATABASE Program all the steps described on Programming a New Style
sequence, to bring all the desired changes with respect to the
HODIF'Y { . ] reference style STITCH2.

=

2) the bottom line of STYLE NAME screen that contains the style name setting keyboard shows the name
of the selected style, to be modified (STITCH2).

0 1E3 NEABEAE 123 f\ Type the Name you want to assign to the
ABABREERE! * - modified style.

LIV 20" %

STITCHE_ I‘ 3 sec.

5 =@

: E To save the new style.

I I you change the style currently loaded on specific devices (indicated by the diskette symbol) the
changes will be automatically loaded to the relevant devices.

Style Clearing
This function allows you to remove a style from the database.

STTLE DATABASE 7\ Once you have activated the STYLE EDIT
function from main menu, choose the style you
HODIFY want to remove (e.g. STITCH?2)

= Press CLR button

ﬁ

ETTLE DATABASE ADD
=] N Confirm the operation.
CONFIRM STYVLE \ ]
ERASE 7 T . E) STITCH2 will be removed from the database.
LQ
=
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Style Loading

Style Loading LOAD

This function allows you to load, to the sensors, one of the styles available in the database, or to unload the
style currently loaded on the sensors.

All the connected sensors can be configured with the same parameters or, (to increase the system flexibility)
you may create multiple device groups, configuring each group with different parameters.

When a style is loaded on the sensors, the relevant name will appear on the upper side of the display,
instead of “SMART MATRIX STITCH”.

Style Loading

.:r-'-TF:II=-=Z ETITCH iﬂf; — Select the LOAD menu item.
STYLE EDIT |[=H

LOAD
T, | (40 | [DEE |

__WORKING STYLES Once you have activated the STYLE LOAD function
STITCHI from main menu, choose the style you want to load
(e.g. STITCH1T) and press LOAD.

Select the range of devices to be loaded with the

$TART DEY ETOP DEY
- E style (default: all the sensors).

(1IE1/003

3 sec.

: Q@ LOAD to load the style.

“LOAD STITCH STYLE” appears for a few seconds
and then the display turns back to the LOAD menu,
with the new style loaded.

If different styles have been loaded to different

devices, the IH'symbol (style loaded indication)
appears for 2 or more styles.

If on the same device two different styles are loaded,
the warning “STYLE OVERLAP CONTINUE?”
appears
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Style Loading

Style Unloading

EMART MATRIX ETITCH Lﬂﬁ
SETUP [ |
STYLE EDIT |8
LOAD
fank | |0 ] [ DD || meb

WORKING

WORKING

UNLOAD #

MAP function

LOADED ETTLES MAP
STTLE RAMNGE

oot fan2

STITCHZ 00005

LOADED STYLES MAP
RAMNGE
011002

VN

3 sec.

Select the LOAD menu item.

Once you have activated the STYLE LOAD function
from main menu, choose the style you want to unload
(e.g. STITCH1) and press UNLOAD.

The (=l symbol indicates that STITCH1 is the style
currently loaded on the devices.

Confirm the style unloading operation.
The style STITCH1 will be unloaded from the devices

The IE'symbol will disappear from the right side of the
style name.

Press the MAP button to display the device range on
which the various styles are loaded

Rotate to scroll the list.

This example indicates that STITCH1 style is currently
loaded to sensors 001 and 002 while STITCH2 is
currently loaded to sensor 003.

EXIT o go back to main menu.

F¥BI/R
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Tension graph

Tension graph

This function, which can be activated pressing the ""i_..l button, provides several graphic information which
allow you to locate the tension wave-form detected by the TS sensors.

Using the various buttons available on the SMART MATRIX STITCH terminal, you may activate several
functions (zoom, data recording, etc) which allow you to optimize the control parameters and to locate
possible critical conditions.

The graphic screen is subdivided into two parts (upper and lower). The upper part shows all the data
recorded by the TS sensors during the last 10 seconds, with a low resolution tension graph. The lower part
shows only a portion of the data represented on the upper part (i.e. the segment ranging between the two
limit bars— Bar#1 and Bar#2), with a better resolution.

The following figure shows an example of graphic display and locates the buttons available for the graph
analysis.

Bar#1 Bar#2 1

Upper part

|5

2.5 rﬂ
] T

{ (ST

M)

MAd: &4 AT2ime |

Lower part

EMART MATRIX STITCH [t
#

CONTROLE

STOP M)IED
ot 8577 [
-

=

Press the indicated button to directly access the graphic.

, : NN Click on the selector to start and click again to stop
a Ll 1 dwcivanyaings ( the data recording.
T & E
LT On the lower part of the screen, the minimum and
maximum tension data and the time interval (AT)
0 between Bar#1 and Bar#2 are displayed.
MIH: &5 MAK: dé2 aniime Q)

¥ BI/R SMART MATRIX STITCH - 239 -



Tension graph

i i <— Data recorded by the sensor during the last 10 seconds. (Low resolution).
A o l a1l a hJ h

1= High resolution display of the portion ranging between Bar#1 e Bar#2. To
<+— change the range between Bar#1 and Bar#2, simply turn the selector (3).

HIH cf MAR: did AT 2$rr.r|

TR B <+— |t increases the zoom factor on the lower part of the screen.

E:
‘ | [L 2 l <«——— |t decreases the zoom factor on the lower part of the screen.
l4 ; — ; :

Mm I A e || If multiple sensors are connected to SMART MATRIX terminal,
then pressing this button you may enable the selection of sensor
for which you want to display the data; to actually choose the
sensor, turn the selector 3.

: : 7: it increases the area between Bar#1 e Bar#2. It decreases the time
al D10 civ anaings resolution of the tension graph.

iE:

6: Keeping this button pressed, while you change the range between Bar#1
and Bar#2 through the selector 3, you may speed up he shift of the
portion ranging between Bar#1 and Bar#2.

500

0 5: it decreases the area between Bar##1 e Bar#2. It increases the time
Hie &5 FIAE 465 it ) resolution of the tension graph

To enter the CURSOR function, which allows you to

35%% petter analyze the data.

nlllli- --flu. N\

1E: .
% To use the cursor function

500

I] ¥
MiH: 25 MAR: 462 atigme [

Click on the selector 3 to toggle between CURSOR 1 and CURSOR
2. Turn the selector, to move the cursor to the left or to the right.

g

1: It increases the zoom factor on the lower part of the screen.

2: It decreases the zoom factor on the lower part of the screen.

]

6: Keeping this button pressed while you turn the selector to move
either CURSOR 1 or CURSOR 2, you may speed up the shift
operation.

On the lower part of the screen, the values of the cursors and the

CURSOR 1 CURSOR 2 time (AT) between them are displayed.

3sec.  To leave the CURSOR function and go back to the
previous display.
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Tension graph

a NN CURSOR OFF to leave the CURSOR function, still
‘ E remaining within the the “Graph”function.

BACK to return to CURSOR function
EXIT to quit the “Graph” function

Cf: 20k GE: 306 AT Efime [
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Efficiency Data

Efficiency Data

This function allows you to display the production efficiency value (work time, stop time, total time and
efficiency index %).

The efficiency index calculation depends on the setting carried out with the EFFICIENCY function within the
SETUP menu.

 SMART MATRIX STITCH [0 Press the indicated button to directly access the efficiency

CONTROL data.

STOP ML)
otk 77 [T |

vy

PRODUCTION EFFICIENCT \ N\ Select one of the windows (STYLOAD and RESET,) to
( view the data that summarize:
WORK TIME: 00i:10:24 - e work time
STOF TIME: 000:05:44 .
W TOTALTIME: D00:16:13 . StOp time
EFFICIEHCY: 6d:

o total time (work time + stop time)

PRODUCTION EFFICIENCY o efficiency percentage, respectively:

ST'|'LIIIF||:|| RESET | > o from the last style loading (STYLOAD)

WORK TIME: 004:29:5¢ e from the last RESET
3| STOF TIME: 043:27:57
o TOTALTIME: 021:57:53
EFFIGIENGY: 38 3 sec.

Q@ To exit the function.

PRODUCTION EFFICIENCY N\

BACK to return to the previous screen without saving,
& EXIT to return to main menu.
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Error Counter Display

Error Counter Display

This function allows you to display the sensor error counters.

Press the indicated button to directly access the counters.

STOP MWD
1o, 7[5
(7

=y

M| DEY o di
VNS The indicated values represent the sum of all errors
ALARMTYPE | COUNT (STITCH ERROR, COUNT ERROR) referred to all the
00004 ZIHGLE & sensors.
COUNT ERROR( 00003 [ 143

ALL

DEN

ALARMTYPE | COUNT

STITCH ERROF | i) T
COUNT ERROR| ooona ET;LE l I<— Displaying the counters of individual devices

D<—Counter clearing on a range of devices

D4_Clearing all counters

Counter clearing on a
range of devices

N To select the desired device interval. (From START DEV to

./ Fy sTOPDEV)

3 sec.

To activate the clearing operation.

NN CRL ALL to clear the counters of selected devices.

- E During the clearing operation, a CLEAR COUNTERS
' message will appear.
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Error Counter Display

Clearing all counters
ALARM COUNTER

i
glﬁilhh?r?étls . — A\ YES to clear all counters.
? & E During the clearing operation, a CLEAR COUNTERS

message will appear.

Displaying the counters of
individual devices

| ALARMTYPE | COUNT [ DEV . .
00006 NS To select desired device. (the values of counters are
COUNT ERROR| 00013 ﬁ referred to the selected device only, in this example:
7 >’ DEVICE:001)
ALL 3 sec.
{+ oeviceont 3 . To continue.
DEI
V=N
—— & E EXIT to leave the function to CONTROL status.
|2
ALL
{+ DEvICE0N T
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SMART MATRIX Error Messages

SMART MATRIX Error Messages

During the normal operation, the SMART MATRIX STITCH display will show CONTROL NN (where NN
represents the stitching point counter) or CONTROL STOP when the machine is not performing stitching

operation.

In case of errors or fault detection, the CONTROL NN indication will be replaced by a message which
summarizes the type of error or failure occurred.

The error and failure messages can be classified as follows:

Errors detected by the SMART MATRIX STITCH terminal power-on self-diagnostic

Error on SMART MATRIX STITCH terminal EEPROM data

Error on SMART MATRIX STITCH terminal RAM data

Error on SMART MATRIX STITCH terminal internal communication bus

Errors detected during the system operation

The errors detected during the system operation are shown on SMART MATRIX STITCH terminal display
with 2 alternating screens (one indicating the type of error, the other indicating the relevant device).
The following list describes the most common error messages.

Fm
[Aadl
SMART MATRIX ITITCH [N

Communication error between SMART MATRIX STITCH terminal and sensor
01.

Count error (the number of tension pulse read by the sensor 01 does not
correspond to the one set on the STITCH COUNT parameter).

Low tension error (the tension detected by the sensor 01 is out of the threshold
and/or time limits set up in TENS LOW and/or LOW TIME parameters).

High tension error (the tension detected by the sensor 01 is out of the
threshold and/or time limits set up in TENS HIGH and/or HIGH TIME
parameters).

Synchronism error (see the example on chapter “Style Programming” STYLE
EDIT) - ADV window.

Tension error detected during the stand-by period and/or during the stitching
execution (see examples on chapter “Style Programming” STYLE EDIT) - ADV
window

FBI/R
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SMART MATRIX Error Messages

Short circuit or overload on the TS55 sensor STOP output
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TS55/STITCH Sensor Features

TS Sensor Features

The TS devices are intelligent sensors capable of detecting, due to a sophisticated control technique, the
tension applied to the yarn being controlled, signaling possible anomalies about the tension itself.

The tension exerted by the yarn on sensor loading cell, is detected by the electronics of the sensor and
converted by the built-in DSP (Digital Signal Processor) into an analog signal that can be interpreted both by
the TS sensor and by the SMART MATRIX program.

TS devices can be used for yarn quality control (under both static and dynamic conditions) which, thanks to
an innovative patented technique (Tension Smart Scanning Sensor) don't need complex wirings and long
installation times.

The TS devices are fully programmable for an easy implementation of quality control of any kind of
yarn/application.

As the TS are parametric devices, it is possible to set freely the tension thresholds and the pulse duration, in
order to adapt the control to the specific requirements.

Function of the TS Sensors

The TS sensors provide the real time control of the yarn running inside the eyelet and, in case of defect, they
immediately stop the machine which the sensor is connected to.

The TS sensors have two signalling lights (green LED, red LED) and a “Touch Light” button.
The “Touch Light” button is used to carry out the automatic sensor numbering and error reset operations.

During the automatic numbering of the sensors (flashing green LED), by skimming the touch light you assign
the sensor the number shown on the device identification screen of SMART MATRIX program.

During an alarm condition (flashing red LED), by skimming the touch light, you will reset the error condition
(when the FAULT RESET parameter is set to MANUAL).

Touch Light
(embedded Red
and green Leds)

Residual
Yarn Discharge
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TS55/STITCH Sensor Features

TS Sensor Types

The TS sensors are available in various typologies to meet specific needs of individual
installations/applications.

The following diagram shows a detailed coding rule of the available sensors, depending on possible
variables.

msxo] [ ] [] [0] / []

—_—r et e I
|— Customization code (if any)

Eyelet with "Diamond" finishing (optional)

Eyelet model See example below

25
50
Weight 100 Grams
120
250
500
1000

Identification of sensor type

Example: TS55/D500DD = TS55 sensor, 500 grams weight, with model D eyelet, Diamond finishing

Eyelet Models

3,5 4
'?{) m M i M i’\% M 2 M

A 5\ - = N

A‘) BC.0.060 A% BC.S.OOB ) BC.0. 061 BC.0. 062 /‘ BC.0.063 T/' BC.0.063/T|{F) BC.0.075

A) = BC.0.060 (self-threading eyelet ceramic type “A” for TS4)

A2) = = BC.3.008 (black self-threading eyelet ceramic type “A2” for TS4)
C) =BC.0.061 (“V” eyelet ceramic type “C” for TS4)

D) = BC.0.062 (“V” eyelet ceramic type “D” for TS4)

E) = BC.0.063 (“U” eyelet ceramic type “E” for TS4)
T) = BC.0.063/T (“U” black titanium eyelet ceramic type “T” for TS4)
F)=

(
(
(
(
E
( BC.0.075 (“U” eyelet ceramic type “F” for TS4)
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TS55/STITCH Sensor Features

Mechanical Characteristics of TS Sensors
Dimensions (mm)

v,
Gain Offset

Hole for M4x20 UNI5931 screw

Vs

e

12.5

24

50
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TS55/STITCH Sensor Features

Interpretation of the Signaling Lights Located on the Sensors

H Green Led ON

Sensor under normal control;
No defects detected by the sensor Control mode.

I/

\E|/
Green LED FLASHING
= Sensor under automatic numbering procedure.
/i\

V4 | N
Red LED FLASHING
During the machine operation the sensor detected a failure condition (STITCH ERROR or
COUNT ERROR).
Q Green Led ON
Red Led ON

Sensor locked. Switch off and on the system. If the condition persists, replace the sensor.

Green LED OFF
Red LED OFF
Sensor not powered.
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TS55/STITCH Sensor Features

Programming the operation parameters of TS sensors

The TS series sensors are microprocessor based electronic sensors capable of detecting the most common
types of yarn tension failures:

In particular within the STITCH application, the sensors control that at every stitching point (indicated by the
ENABLE digital signal, provided by the stitching machine), the yarn receives a tension pulse with amplitude
and duration ranging within the predefined limits, thus confirming that the stitching point has been correctly
applied; otherwise, the sensor sends an error signal to the SMART MATRIX STITCH terminal.

The yarn running inside the sensor touches the loading cell that moves depending on the tension applied to
the yarn itself.
In normal working conditions, the loading cell is pushed inside the sensor by an amount which is proportional
to the yarn tension. The position of loading cell (i.e. the yarn tension) is converted into an analogue signal by
the sensor electronics.
The built-in sensor’s processor performs a real-time processing of such analog signal through a special
program loaded into the sensor memory, which controls the tension level of the yarn running inside the
sensor and detects / discriminates the presence of the above mentioned failures.
The variables of this program are represented by the settings related to the article which is being controlled,
i.e. the settings that can be defined, changed and loaded into the sensors by means of the SMART
MATRIX terminal (STYLE EDIT and STYLE LOAD functions):
These parameters can be classified into three categories:

1. Parameters related to stitching

2. Parameters related to the stitching point characteristics

3. System parameters

1. Parameters related to stitching

TOTAL SECTIONS

Total number of sections which a stitching can be subdivided in.

A stitching can be made of NN points, having the same characteristics (in terms of yarn tension), or it can be
made of multiple sections, with NN points for each section; the point tension characteristics can change
section by section.

CURRENT SECTION

This parameter is significant only during the parameter programming, if TOTAL SECTIONS > 1.
It indicates the current section whose parameters are being set.
All the sections defined in TOTAL SECTIONS, have to be always programmed.

STITCH COUNT

Number of stitching points for the current section. During the parameter programming stage, the number of
sections set, the current section, and the total number of stitching points are indicated on the upper part of
the STD window.

Current section, also indicated by

the flashing bar

ST0 | mpy | (K2 0 TOTf 40
NS
] H--. = Total number
P | [ | S of stitching
[TOTAL SECTIONS: 4 | points
CURR. ZECTION: 3
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TS55/STITCH Sensor Features

2. Parameters related to the stitching point characteristics

=  LOW TIME (minimum time for which the tension must exceed the minimum threshold)

=  HIGH TIME (maximum time for which the tension must not exceed the maximum threshold)
=  TENS LOW (Min Tension Threshold)

= TENS HIGH (Max Tension Threshold)

LOW TIME

If the tension pulse exceeds the minimum threshold for a time lower than the value set on this parameter, a
STITCH ERROR is generated. LOW TIME is expressed in ms if STITCH TIME MODE in ADV is = MANUAL,
or in % if STITCH TIME MODE in ADV = AUTO %.

HIGH TIME

If the tension pulse exceeds the maximum threshold for a time higher than the value set on this parameter, a
STITCH H ERROR is generated. HIGH TIME is expressed in ms if STITCH TIME MODE in ADV is =
MANUAL, or in % if STITCH TIME MODE in ADV = AUTO %.

TENS LOW

Minimum tension value which must be detected on the yarn at every stitching point; it shall have a duration =
LOW TIME; if the pulse doesn’t reach the value set on this parameter or does not have a duration = LOW
TIME, the system will not count the stitching point and will generate a STITCH ERROR

TENS HIGH

The tension pulse detected at every stitching point shall not exceed the value set on this parameter for the
time set on HIGH TIME; otherwise, the system will generate a STITCH H ERROR. It can be disabled, setting
OFF

¥ BI/R SMART MATRIX STITCH 3.7



TS55/STITCH Sensor Features

Example of tension pulse management (with STITCH TIME MODE = MANUAL)

A

RN N

i i ol e

ht ht

TENS HIGH == == === == = oo m s oo oo e

TENS LOW -~

ANALOG

STITCH
ERROR
(Tension too low)

STITCH
ERROR
(Tension too high)

ht = high stitch time

It = low stitch time v
STITCH STITCH

ERROR ERROR
(Stitch time too short)  (Tension too high)
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Ex. of stitching programming with 3 sections (and STITCH TIME MODE = MANUAL)

If you want to realize a stitching with three different type of stitches:
e afirst section with 10 stitches, minimum yarn tension = 100 cN and tension pulse minimum

duration = 5 ms,

e a second section with 50 stitches, minimum yarn tension = 200 cN and tension pulse minimum

duration = 10 ms,

e a third section with 20 stitches, minimum yarn tension = 150 cN and tension pulse minimum

duration = 7 ms,

and assuming that you don’t want to carry out the Maximum Tension control, you have to program the

following parameters:

STD WINDOW
PARAMETER SECTION 1 SECTION 2 SECTION 3
TOTAL SECTION 3
CURRENT SECTION 1 2 3
STITCH COUNT 10 50 20
LOW TIME (ms) (*) 5 10 7
TENS LOW (cN) () 100 200 150
TENS HIGH (*) OFF OFF OFF
ADV WINDOW
PARAMETER VALUE

FAULT RESET(*)

STOP OUTPUT(*)

STOP MODE(*)

ENABLE INPUT(*)

TIMEOUT (ms) (*)

MIN TENS (cN) (*)

STITCH TOL (*)

COUNT CHECK(*)

SYNC CHECK (*)

Depending on needs

STITCH TIME MODE(*)

MANUAL

PK DATAOUT (*)

AVERAGE (*)

Depending on needs

(*) For more details about these parameters, please refer to previous paragraph — 2.Parameters related
to the stitching point characteristics and to Style Programming chapter (STYLE EDIT) on Section 2

FBI/R
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TS55/STITCH Sensor Features

3. System parameters

The control performed by TS55/STITCH sensors is also affected by other parameters such as:

»  FAULT RESET (error reset mode — either Manual or Automatic)
= STOP OUTPUT NO/NC (Stop output operating mode)

= STOP MODE (Stop output signal type)

=  ENABLE INPUT NO/NC (Sync input operating mode)

TIMEOUT (Maximum time after which the last control is carried out)

MIN TENS (Optional static tension control during the stand-by period and during the stitching execution)

COUNT CHECK (control on number of executed stitches enabling/disabling)

STITCH TIME MODE (stitching pulse minimum duration calculation mode)

FAULT RESET

The error conditions (STITCH ERROR, STITCH H ERROR and COUNT ERROR) cause a machine stop and
an error signalling through the lighting of blue lamps embedded in the six SMART MATRIX STITCH buttons,
and through the flashing red LED on the TS55/STITCH sensor, that detected the error.

:5:-.
ERROR

P e

If FAULT RESET = MANUAL, the error has to be manually reset by the operator, pressing the RESET button
or touching the “touch light” area of the sensor.

STITCH =

ERROR
a0 | [E2E || b

or
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Otherwise If FAULT RESET = AUTO, the error will be automatically reset by the system, when it detects the

next pulse.
sync t U U U U
N
RESET AUTO
TENS HIGH il
TENS LOW == Ty
ha y
ANALOG il % / / -
1 1 1 1
CONTROL% CONTROL%
0001 Dl ERROR & E 0001 Dl
k) [©7) [ = ik, [ 7] [ = k) 7 [
STOP OUTPUT

Electrical level of the output signal (either NO — Normally Open or NC — Normally Closed).

or

NO NC

STOP MODE
Type of signal sent on the STOP output.

. 0 L)

2 sec 10 sec

ENABLE INPUT (SYNC)
Electrical level of the signal expected on the SYNC input ( either NO — Normally Open or NC — Normally

Closed).
I

NO NC
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TIMEOUT

Maximum time between two SYNC pulses. After this time, the system assumes that the stitching process is
complete, and gets ready for the next stitching, re-setting the point counter (STITCH COUNT). Furthermore it
verifies that the number of tension pulses detected by the sensor matches the number of programmed
stitching (STITCH COUNT). Otherwise an error (COUNT ERROR) will be generated.

Example of stitching with 40 programmed points, correctly executed

IR

TENS HIGH m= === === mmm o oo

SYNC

TENS LOW

v

Stitch Count
OK

ANALOG

Example of stitching with 40 programmed points, with only 39 correctly executed

SYNC
U U U U TIMEOUT
1 2 3 40
TENS HIGH F=————mmmmmmmmmmmmmm e e oo
TENS LOW
ANALOG M

Stitch Count
NOT OK, COUNT ERROR
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MIN TENS

The meaning and implications of the MIN TENS parameter on stitching applications are explained on the
parameter description of ADV window within the Style Programming (STYLE EDIT) chapter.

STITCH TOL.

The meaning and implications of the STITCH TOL.parameter on stitching applications are explained on the
parameter description of ADV window within the Style Programming (STYLE EDIT) chapter.

COUNT CHECK

The meaning and implications of the COUNT CHECK parameter on stitching applications are explained on
the parameter description of ADV window within the Style Programming (STYLE EDIT) chapter.

SYNC CHECK

The meaning and implications of the SYNC CHECK parameter on stitching applications are explained on the
parameter description of ADV window within the Style Programming (STYLE EDIT) chapter.

STITCH TIME MODE

The meaning and implications of the STITCH TIME MODE parameter on stitching applications are explained
on the parameter description of ADV window within the Style Programming (STYLE EDIT) chapter.

PK DATAOUT

The meaning and implications of the PK DATAOUT parameter on stitching applications are explained on the
parameter description of ADV window within the Style Programming (STYLE EDIT) chapter.

AVERAGE

The meaning and implications of the AVERAGE parameter on stitching applications are explained on the
parameter description of ADV window within the Style Programming (STYLE EDIT) chapter.
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The following example has the purpose of explaining the system behaviour when you program the parameter
STITCH TIME MODE = AUTO%.

Example: STITCH TIME MODE = AUTO% on a style with 3 sections programmed with different
parameters. (No. of total stitching points = 12)

Section | STITCH COUNT | TENS HIGH (cN) | TENS LOW (cN) LOW TIME HIGH TIME
1 3 200 50 50% 50%
2 5 400 100 30% 30%
3 4 250 75 70% 70%
point No. 12
TENs 4 STANDBY | SECT.1 SECT2 SECT.3 TIMEOUT

A4

>

» 4
SYNC
20 42 26[ 10 34 26 36 15U 36 15| |15 50 15

400.0 N |m = == = o e e e e e | ——— -
3000CN [= = = = | ——— e T R e e e e e R
200.0 cN
100.0 cN

75.0 cN
50.0 cN —H—— e — == —

LT/HT = 50% LT/HT = 50%
10 ms 13 ms

LT/HT = 30%
10.2 ms

LT/HT = 30%
10.8 ms

LT/HT =70%
25.2ms

LT/HT =70% LT/HT =70%
10.5 ms 10.5ms

LT/HT = 50% LT/HT =30% LT/HT=30% LT/HT=30% LT/HT=70% LT/HT=70%
21 ms 3ms 7.8 ms 4.5ms 10.5 ms 35 ms
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