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2 Quick Reference - Overview

Attach STX-25V body
to a NON-MOVING part @
of the injection unit

T-520STV-D5 Cable

T-520 Cable

STX-25V

Attach ring to a MOVING part
on the Injection Ram, such
as the Screw Feed pointer.
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1 DARTScanner™ Location - The DARTScanner™ can be located anywhere that is convenient.
However, there are certain considerations that should be taken into account. Refer to Section 4.1
for moreinformation.

2 Machinelnterface- Inorder to do important computations rel evant to the injection molding
process, the DART Scanner ™ needs certain triggers from the machine controller. Thesetriggers
help synchronize signalsfrom the hydraulic and mold pressure transducersto the actions of the
machinefor display inthe DARTMision™ software. These signalsare brought to the
DARTScanner™  through the T-INT14-M panel mount connector and T-INT14-D machine
interface cable. The DART Scanner ™ al so suppliestwo contact closure alarm outputs through the
T-INT214-M that can be utilized to turn on warning bellsand lights or to signal arobot to
automatically reject apart. For moreinformation on installation refer to Section 4.2.1.

3 Control Interface- To allow the use of apressure or stroke set-point for machinetransfer, a
DARTScanner ™ suppliesthree types of signalsfor Cavity Pressure Control: Contact Closure,
Conditioned 0-10V and Conditioned 0-20mV. The user should select just one type of control that
best suitstheir needs. A DART Scanner ™ is provided withaT-CNT12-M panel mount connector
with pigtail wiresand aT-CNT12-D to connect the DART Scanner ™ to the machine’ s controller. For
moreinformation oninstallation refer to Section 4.3.1.
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4 Mold PressureTransducer Interface - To see the molding process from the plastic’s point of
view, mold pressure transducers are interfaced to the DART Scanner ™ through the Bendix
connectors on the side of the DART Scanner™. These 6 pin female connectorsarelabeled HYD,
MP1, MP2, MP3 and MP4, relating to channels 1 through 5. Typically those channelslabeled MPL,
MP2, MP3 and MP4 are used for mold pressure transducers. However al channels have the
flexibility to be configured as needed. Refer to Section 4.4 for moreinformation for setting up a
transducer channel. For more information on mold pressure transducer installation refer to the
Installation and Use Instructions for the RJG sensor you areimplementing.

5 Hydraulic Pressure Transducer Interface- To gather information useful in creating rheology
curves, hydraulic pressure transducers areinterfaced to the DART Scanner ™ through the Bendix
connectors on the side of the DART Scanner™. These 6 pin female connectorsarelabeled HYD,
MP1, MP2, MP3 and M P4, relating to channels 1 through 5. Typically the channel labeled HY D is
used for hydraulic pressure transducers, however, all channels have theflexibility to be configured
asneeded. Refer to Section 4.4 for moreinformation for setting up atransducer channel. For more
information on hydraulic pressure transducer installation refer to the Installation and Use
Instructions for the RJG sensor you are implementing.

6 Linear Stroke, Rotary Stroke and Rotary Stroke/Velocity Transducer Interface- Tohelp
determine shot size, stroke-vel ocity transducers areinterfaced to the DART Scanner ™ through the
Bendix connectors on the side of the DART Scanner™. Even though these 6 pin femal e connectors
arelabeled HYD, MP1, MP2, MP3 and M P4, relating to channels 1 through 5, all channels havethe
flexibility to be configured for stroke-velocity. Refer to Section 4.4.4 for moreinformation on
setting up a stroke-velocity transducer channel. For more information on stroke-vel ocity transducer
installation refersto the Installation and Use Instructions for the RJG sensor that you are
implementing.

7 Network or Stand Alone Computer Interface- To accessal theinformation the DARTScanner ™
gathers, acomputer can communicate withaDART Scanner ™ either as a stand-alone unit viathe
RS-232 connector directly to the computer or on anetwork with other DART Scanners™
through the DARTNET RS-485 connector. For more information on RS-232 installation refer to
Section 4.5.1. For moreinformation on the RS-485 installation refer to Section 4.5.2.
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3 User Section

The DART Scanner ™ process monitoring system is permanently mounted to your molding machine. Using
an RS-485 multi-drop network, you can connect several machinesto one central computer to collect data.

l T Rz, Inc,
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Figure A: DARTScanner™ front panel

3.1 Display Select Control Switch
This selectswhich channel’ sdatawill be displayed inthe LCD to theright. This can be set from 1-
5. For example, if you had thisset to 1 and that was hydraulic, then the hydraulic pressure for that
cyclewould be displayed.
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3.2

3.3

3.4

LCD Display
Showsthe current signal for the channel that you have selected with the Display Select Switch.

Test Mode Switch

During normal operation, the pressure being read in will track up and down asthe pressure rises or
fals. If the“Test” switchispressed, then theraw voltage signal being read in from the transducer
will bedisplayed.

Calibrate/Zero Switch

At job startup, thisisused to first zero and then calibrate the channel that is sel ected by the
Display Select Switch. To*“Zero” the channel, hold the switch down in the zero position. Thento
“Calibrate,” hold the switch up inthe calibrate position. You should see a calibration number
appear. Thisnumber should be within 1% of the calibration number that you see on the Dart
Scaling window inthe DARTMision™ Software (see Figure B).

+ MOLD DEFLECTION Dart Scaling (O] x]

Cornmon Setings | SLC[tn] DART (trn] 1745-k P I o & I 2 |
b odel Cal F.5.

Transducer: [JRSE/ERE

[T Use metric list Uniks: IF'Sl
Shunt Cal Percentage: |2‘|_:';! %

Full Scale Hydraulic Pr.: 3000 Fsl

Approwimate Cal #: - BBE

LCancel I Ok l Help |

FigureB: DARTVision™ transducer scaling screen

NOTE: Themolding machinecan be“On,” but should not be cycling duringtheZero and
Calibration.

You will need to calibrate each channel, which only needsto be done on ajob start or if you
change atransducer during arun. Remember that each time you start anew job, you need to
calibrate the channelsthat you will be using.
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3.5

3.6

3.7

3.8

Transmit LED

Thislight will come on whenthe DART Scanner ™ respondsto arequest for datafrom
DARTVision™,

Receive LED

Thislight will come on when the DART Scanner ™ receives arequest for datafrom
DARTVision™,

Trigger LEDs

These are visual representations asto when the actual machinetrigger signalsarecomingon. This
will let you know if you have the T-INT 14-M machine interface cable wired into the machine
properly. Listed below ishow the sequence of triggers should look if you have them all hooked up
and in the proper locations.

1. Mold will “Close” and Trigger 4 (Mold Closed) will come*®On.”

2. Injection Forward (Hydraulics begin pushing plastic)
Trigger 1 (Injection Forward), Trigger 2 (Fill Only), and Trigger 4 (Mold Closed) should all
be“On.”

3. Filling of the part is done and you are now packing.
Trigger 2 (Fill Only) will go*Off”, but Trigger 1 (Injection Forward) and Trigger 4 (Mold
Closed) will remain“On.”

4. Fill, Pack and Hold are done, and screw will begin to recover
Trigger 1 (Injection Forward) will go “Off”, but Trigger 4 (Mold Closed) will remain“On.”
After abrief second Trigger 3 (Screw Run) will come*®On.”

5. Screw isdonerecovering
Trigger 3 (Screw Run) and Trigger 4 (Mold Closed) will both go “ Off.”

6. Mold Opens, g ectsthe part, Closes, and the cycle starts over.

Manual Trigger Button

Thisisused when you do not have any other triggers hooked up to the box. When the Mold
closes, you can “Press & Hold” thisbutton and the Trigger 1 light will come“On.” Continueto
hold it through Fill, Pack & Hold, and release it when you first hear the screw start to recover. By
doing this, you are giving the DART Scanner ™ amanual Trigger 1. Y ou can aso use the Manual
Trigger Button to get datafrom the DART Scanner ™ if you have triggers hooked up but are not
cycling the machine.

Note: Pushingthe Manual Trigger Button does not cyclethe machine, it only tellsthe
DART Scanner™ that one cycle has ended and another has started.
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3.9 AlarmLEDs

The 1-5 under each one of the lights represents the input channels 1-5 for the transducers. If you
have alarm parameters set in the software and have the alarms enabled, whenan alarmis
generated the light(s) for the channel (s) on which the alarm isgenerated will light up. You canthen
gotothe Alarmsdisplay in the DARTMision™ software to see exactly what thealarmwas. The
onelabeled as Cycle Timewill alarm when you have exceeded the cycle time by the percentage
that you have set in DARTVision™ setup.

NOTE: For simplified operations, seethe Appendix.

3.10 Control LEDs

Thegreen LED will show you onwhich channel the control featureisactivated. ThisLED will
light when the transducer signal passes up through the set-point and turn off when the signal
drops bel ow the set-point.

LY L)

Figure C: Side mount connectors Back mount connectors

3.11 RS-232 Connector

Thisisan RS-232 communications port used by the DARTMision™ software to communicate with
the DART Scanner ™. Connect one end of a9to 9 pin serial cableto the DARTScanner ™ and
plug the other end directly to the serial port on your computer.
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3.12

3.13

3.14

3.15

3.16

DARTNET Connector (RS-485)

Thisisa15-pin RS-485 multi-drop communications port that is used when you have the
DARTScanner ™ on anetwork. You would connect one end of the TPJ-361 cableto this port
and the other end of the cable to the SP-321M Splitter.

NOTE: You can only useoneof thecommunicationsports(COM1or DARTNET) at a
time.

Channel 1 - Hydraulic Pressure (HYD)

The Gainispre-set to 250 or mid. You are supplied a T-3000U hydraulic transducer that needs
to be mounted to the injection unit. Once the T-3000U is mounted, take a T-520 cable and
connect one end to the hydraulic transducer and the other to channel 1 onthe DART Scanner ™.

Channels 2, 3,4 & 5- Mold Pressure Transducers (MP1 - MP4)

The Gainispre-set to 250 or mid. Once you have the mold pressure transducer(s) installed in your
mold, take aT-520 cable and connect one end to the transducer and the other to either channel 2,
3,40rb5.

NOTE: Theconfigurationson channels1-5 areexamples. You can order your
DART Scanner ™ with the configuration that you want (i.e. Hyd, MPT, MPT, Stroke and
Velocity, etc.).

MP1/MP2 Control Connector

Thisiswhereyou will pluginthe T-CNT12-D control cable. Thiswill have one or two channels
of control, depending how you order your box. The pigtailed end of the T-CNT12-M will then
run into your machine panels and connect to your machine. You will need to reference your
machine manual asto thetype of control you need to use (Contact Closure, 0-10V or 0-20mv)
and the exact connecting point within your machine.

Machine Interface Connector

Connect the T-INT14-D here. The T-INT14-M end will be pigtailed. Thispigtailed endisthen
fed into the machine panel and hard wired to your molding machine. Thiswire harness containsthe
line power, Triggersand Alarm Out wiresfor the DART Scanner ™.

NOTE: You arerequired tosupply aTrigger 1 signal to seeany data on the
DART Scanner™.,

What aretriggersand how do| find them on my machine?

Triggersareusualy signals (24VDC or 120-240VAC, see Table 1 for extended range) that

you feed into the DART Scanner ™ unit, using the supplied T-INT14-M cable, from the molding
machine. Thesetrigger signasindicate to the DART Scanner ™ when important events happen
during the machine cycle. They help synchronize signals from the hydraulic and mold pressure
transducersto the actions of the machine for display in the DARTVision™ software. Therearefour
triggersthat wewould like you to hook up. However, if you canonly get Trigger 1, that isall that is
necessary to begin collecting data. You may haveto refer to your machine manual to help you
locate these outputs. Here arethetrigger inputsthat welook for:
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3.17

3.18

3.19

3.20

3.21

Trigger 1 - Injection Forward (INJFWD)

Thisiswhen the high volume pumps engage to begin pushing plastic. Thesignal is“On” during
Fill, Pack and Hold and then drops out. Hook the Trigger 1 wire (blue) to theterminal, which
will providethissignal. Every machineisdifferent and you will need to refer to the manual for your
machinetofind thissignal.

Trigger 2 - Fill (FILL)

This comes on when the high volume pumps engage to begin pushing plastic. Thesigna is“On”
during Fill Only and then dropsout. Hook the Trigger 2 wire (pink) to the terminal, which will
providethissignal. ThisisNOT thesamesignal as Trigger 1 and you will need to refer to the
machine manual to find thistrigger. Thistrigger isoptional, but if hooked up, will show you
valuableinformation about your fill times.

Trigger 3- Screw Run (SCRRUN)

This comes on when the screw startsto recover. Thesignal is“On” only during Screw Recovery
and then drops out. Hook the Trigger 3 wire (orange) to the terminal, which will providethis
signal. Thistrigger isoptional, but if hooked up, will show you valuable information about your
screw recovery times.

Trigger 4 - Mold Close (MLDCLYS)

This comes on when themold isfully clamped. Thesignal is“On” during the entiretimetheMold
is Closed and then drops out when the mold opens. Hook the Trigger 4 wire (brown) to the
terminal block slot which will providethissignal. Thistrigger isoptional, but if hooked up, will
show you valuabl e information about your mold closed times.

Trigger Common
Thisisthe common for your triggersand isthe grey wirein the multi-colored harness.

NOTE: Thismust be hooked up for your triggersto operate correctly.
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4 Installation

4.1 A Note on DARTScanner™ Placement

The DARTScanner™ can be located anywhere that is convenient, however, it isrecommended that it not
be placed too close to amaterial hopper or dryer. Material hoppers and dryers create ahigh level of
static electricity and although the DART Scanner ™ is protected from such discharges, it isasensitive data
collection device capable of being damaged in very extreme circumstances. Important technical
specificationsfor the DARTScanner™ arelisted in Table 1.

M easurements

Rating

Power input range

AC: 85 VAC to 264 VAC; 47-440 Hz

DC: 120 to 370 VvDC

Operating temperature range

0-60C (-15F - 140F)

Transducer Low gain (1) 0 to 5V, 0 to 10V
Input Mid gain (250) -20mV to +20mV
Ranges High gain (500) -10mV to +10mV

Excitation voltages

0V, 10V (factory standard)

0V, 15V (jumper selectable)

-15V, 15V (jumper selectable)

(350 W bridge)

Maximum common mode voltage +10V
Shunt calibration resistance 200kW
Shunt calibration percentage of full scale 21 856%

Number of acquisition channels

5 independent sampling channels

Sampling rate per individual channel

100 samples per second

Sampling resolution

1 Part in 4096 (12 bit A/D)

Machine trigger voltage ranges

AC: 17VAC - 250VAC

DC: 24vDC - 250vDC

M inimum 0 to 10V Output 1kW
control voltage
output 0 to 20mV Output 100kW
resistance
Maximum switching 50 watts
power
Maximuim switching 500 VDC or Peak AC
voltage
Control relay contact ratings Maximum switching and - 1A -
(limited by current limit
carry currents
fuse)
Maximum control contact
switching time after 13mSs

seeing set-point

Alarm relay contact ratings

15 A @ 120VAC resistive
10A @ 30 VDC resistive or 277VAC
1/2 HP @ 250VAC
1/3 HP @ 120VAC

Serial communications types

RS-232 (proprietary protocol)

RS-485 (proprietary protocol)

Table 1: DARTScanner ™ technical specifications
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4.2 Machine Interface Installation

A DARTScanner ™ interfaces to the molding machine using the Control Interface and Machine Interface
cables (see Figure 1).

DART Scanner™
I Mckding Machine
i @ OEM Controller
8]
@ T-CNT14-0 1
(| T-CHMT1&-M
Control interface
------ TINT14D
l ......... s :l T-|HT1‘-M

* Machine Interface

Figure 1: Connection of Control Interface and Machine Interface to molding machine

4.2.1 T-INT14-M Installation

A DARTScanner™ isprovided withaT-INT14-M panel mount connector with pigtail wires, see Figure
2, that isused to interface the DART Scanner ™ to amolding machine. Onceinstalled into the molding
machine, use the supplied T-INT14-D to connect the DART Scanner™ tothe T-INT14-M. (See Table 2
for awiring guide.)

©0.120
(3.05]
A 4 Holes
©1.438 ' |
B L K 36.51] u
y 125
C M P J [31.8]
D H |
N ! g5
E G - - 0825 [15.52)
[15.88]
F o 125

[3-1.51

Figure 2: Cut out dimensionsfor installation of T-INT14-M panel mount control interface
connector ininches (mm)
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Pin Signal Signal flow Wire Color
A Fill (Trigger 2) M achine> DARTScanner ™ PINK**

B Injection forward (Trigger 1) M achines> DARTScanner ™ BLUE

C Screw run (Trigger 3) M achine> DARTScanner ™ ORANGE**
D Mold close (Trigger 4) M achine> DARTScanner ™ DARK BROWN **
E AC common M achine> DARTScanner ™ WHITE

F *Line power M achine> DARTScanner ™ BLACK

G Ground M achine> DARTScanner ™ GREEN

H Trigger common M achine> DARTScanner ™ GRAY

J Alarm contact normally open DARTScanner™ = Machine RED**

K Alarm common DARTScanner™ = Machine LT BROWN**
L Cycle time alarm contact normally open DARTScanner™ = Machine VIOLET

M Cycle time alarm common DARTScanner™ = Machine YELLOW**
N Reserved - *x

P Reserved - *x

Table 2: Machineinterface connector pin and pigtail cable guide
* Reference Table 3 for range
** These pigtailed wires have been individually shrink wrapped and the ends are tinned. The wires are optional for installation and
if left exposed could cause unwanted problems. If needed for installation the shrink-wrap can be removed.

4.2.2 Power Inputs

It isrecommended that if the machine suppliesline power thisisthe power source that should be used to
supply the DART Scanner ™ with power (see Table 3 for range). It is also recommended that the machine
ground be double-checked to insure asolid connection.

Power input range

AC Range 85VAC to 264 VAC; 47-440 Hz
DC Range 120 to 370 VDC
Frequency 47-440 Hz
Max Current | 1 Amp @ 115 VAC (fused @ 2.5 A)

Table 3: Power input range of DART Scanner ™
4.2.3Trigger Inputs

In order to do important computations rel evant to the injection molding process, the DART Scanner ™
needs certain signals from the machine controller. These signasindicateto the DART Scanner ™ when
important events happen during the machine cycle. They help synchronize signalsfrom the hydraulic and
mold pressure transducers to the actions of the machinefor display inthe DARTVision™ software.
DARTScanners™ usethefollowing four signals (triggers) from the machine controller:
- Rill: signal ison only during thefill phase of injection

Injection Forward: signal ison during entiretime of injection forward (fill, pack, and hold)

Screw Run: signal ison during screw run time (recovery)

Mold Closed: signal isonwhilemold clamp pressureishigh
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These signals can be taken directly from the val ve solenoids or from the machine controller (see Figure 3).

MACHINE SEQUENCE

SOLENOIDS
= \ / INJ FWD
—= - BOOST (FILL)
S SCR RUN
= MLD CLD
&
TANT14M MACHINE SOLENOID
MACHINE INTERFACE COMMON
PANEL MOUNT
SOCKETS
A TRIGGER 2 PINK T
TRIGGER 1 BLUE |
. | \ ‘
. [ triceER S ORANGE N | //% | CYCLE SELECTOR SWITCH
b / TRIGGER 4 DARK BROWN N.C. o 58/"
€ / POWER NEUTRAL WHITE /\ O MANUAL OAUTO
. | e Power BLACK ‘ U N R N 8}
. | cast round GREEN ! x ReLAY !
N | TRIGGER common GRAY [rore ‘
s | MASTER ALARM N.O. RED +24vDC
K | MASTER ALARM COMMON __ LiGHT BROWN OPTIONAL AUX. RELAY SHOWN WIRED TO
MANUAL/SEMI/AUTO CYCLE SELECTOR SWITCH

L CYCLE TIME N.O. VIOLET TO STOP TRIGGER 1 & DATA COLLECTION WHEN
" | cveie Tive common YELLOW SETTING UP & PURGING THE MOLDING MACHINE
N >—
P >—

Figure3: Trigger wiring guide

NOTE: The machine sequence signal input for Trigger 1 (the Master Trigger for the
DARTScanner ™) can be wired through the Manual/Semi-Automatic Cycle Selector switch
on the pressto disable the triggers when not running in Automatic cycle. Thispreventsthe
counting of partsand data collection during purging and set-up. Trigger 1 can bewired
through an available set of normally closed terminals of the switch, which are opened when
the switch is set to the Manual mode.

The DART Scanner ™ inputs these trigger voltage signal s using opto-isolated circuitsto insure full isolation
from the machine controller. Sincethe DARTScanner™ getsits power from the machine panel, machines
that use contact closuretriggerswill haveto supply thetrigger voltageto the contacts. Powering the

DART Scanner ™ equipment from the machine panel eliminates problems associated with isolating two
power sources. However, for added protection all DART Scanner ™ trigger inputs are opto-isolated and
al alarm outputs are contact closure.
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Table 4 showsthe differential voltage rangesthe DART Scanner™ can usefor trigger inputs. TheDC*On”
voltage can be positive or negative aslong aswhen thetrigger is* Off,” the differential voltageiszero.

Trigger signal type Voltage range
AC trigger AC: 17VAC - 250VAC
DC trigger DC: 24V DC - 250V DC

Table 4: Trigger voltage ranges

4.2.4 Alarm Connections

A DART Scanner ™ suppliestwo contact closure alarm outputsthat can be utilized to turn on warning bells
and lights or to signal arobot to automatically reject apart. The contactswill stay open until the
DARTScanner™ detectsavariant cycle. The DARTScanner ™ is shipped so that the cycletimeaarm
does not affect the master alarm (See Table 5 for contact ratings.) However, the ability to tiethe Cycle
Time Alarm output to the Master Alarm output is user selectable by moving ajumper insidethe
DARTScanner™. Please contact RJG Customer Support at 231-947-3111 for assistance.

Alarm relay contact ratings

15 A @ 120 VAC resistive

10 A @ 30 VDC resistive or 277 VAC
1/2 HP @ 250 VAC

1/3 HP @ 120 VAC

Table5: Alarm relay contact ratings

4.3 Machine Transfer Control Installation

4.3.1 T-CNT12-M Installation

A DARTScanner™ isprovided witha T-CNT12-M panel mount connector with pigtail wires (see Figure 4)
that isused to transfer the machine using the DARTScanner™. Onceinstalled, use the supplied T-CNT12-
D to connect the DARTScanner™ to the T-CNT12-M (see Table 6 for awiring guide.)

Figure4: Cut out dimensionsfor installation of T-CNT12-M panel mount machineinterface
connector ininches (mm)
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Pin Signal Signal Flow Wire Color

G | MPT 1: +Analog signal (0-10V) DARTScanner™ = Machine Pair RED

H | MPT 1: Analog signal commmon (0-10V) DARTScanner™ = Machine BLACK
A | MPT 1: +Analog signal (0-20mV) DARTScanner™ = Machine Pair WHITE
B | MPT 1: Analog signal common (0-20mV) DARTScanner™ = Machine BLACK
J | MPT 1: Transfer contact normally open DARTScanner™ = Machine Pair GREEN
M | MPT 1: Transfer common DARTScanner™ = Machine BLACK
C | MPT 2: +Analog signal (0-10V) DARTScanner™ = Machine Pair BLUE

D | MPT 2: Analog signal common (0-10V) DARTScanner™ = Machine BLACK
E | MPT 2: +Analog signal (0-20mV) DARTScanner™ = Machine Pair YELLOW
F | MPT 2: Analog signal common (0-20mV) DARTScanner™ = Machine BLACK
L | MPT 2: Transfer contact normally open DARTScanner™ = Machine Pair BROWN
K | MPT 2: Transfer common DARTScanner™ = Machine BLACK

Table 6: Machine control connector pin and pigtail cable guide

4.3.2 Overview of Control Types

A DART Scanner ™ suppliesthreetypes of signalsfor Cavity Pressure Control: Contact Closure,
Conditioned 0-10V Analog and Conditioned 0-20mV Analog. The user should select just onetype of
control that best suitstheir needs. Table 7 isprovided asaguideto the three different control options.

CAUTION: When programming your machineto accept aRJG cavity pressure
transfer control input you must utilizeany time, pressureor strokeoverridesin the
machine control algorithm. If aset pointisset incorrectly or atransducer is
removed from the mold, the cavity pressuremay not reach atransfer set point so
theremust be abackup to keep from flashing or damaging atool.

Though one channdl istypical, aDARTScanner ™ may be configured with two or more Mold Pressure
Control channels. Each Machine Control Connector is capable of carrying up to two channels of Mold
Pressure Control. (Refer to Table 6 for Machine Control Connector pin and pigtail cableguide.) Hereare
some waysto utilize multi-channel mold pressure control:

One or more channels as redundant backup control for thefirst channel
L etting thefirst channel, of multiple channels, that reaches set-point transfer the machine
Multiple set-pointsfor rising and falling control edges

Two or more channels must reach pressure for transfer to happen

While currently it israre to configure more than one cavity pressure control channel, the addition of one or
more cavity pressure measurements for monitoring iscommon. The T-CNT12-M connector(s) can aso
be used to interface any additional number of monitoring channels.

DARTScanner™ Rev 9.10
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Control
type

Typical usage

Signal excitation
& autozero

Signal calibration
requirements

Control set-point
requirements

Contact
Closure

Press control
does not have a
mold pressure
transfer setup
screen (common
w/retrofits)

Provided by the
DARTScanner ™

None by the press
control - All
calibration done by
the DART Scanner

™

Ability to select
external boost cut-
off & set a safety
transfer set-point

Conditioned
high-level
analog
(0-10V)

Press control has
mold pressure
transfer on its

screens

Provided by the
DARTScanner ™

See scaling notes

Mold pressure and
safety transfer set-
points

Conditioned
low-level
analog
(0-20mV)

Press control has
mold pressure
transfer, but has
a redundant
signal
conditioner that
cannot be
bypassed

Provided by the
DARTScanner ™

See scaling notes

Mold pressure and
safety transfer set-
points

4.3.3 Contact Closure Control

Table 7: Comparison of control type options

If Contact Closure Control is selected the machine controller will need to provide the ability to select
external boost cut-off & set asafety transfer set-point. The DARTScanner™ providesanormally open set
of contactsthat will close when the mold pressure passes through the set-point on the rising slope and will
open when the pressure falls through the set-point. The DARTScanner™ providesall signal excitation,
auto zeroing and calibration.

4.3.4 Conditioned 0-10V Analog/Conditioned 0-20mV Analog Control

If Conditioned 0-10V Analog or Conditioned 0-20mV Analog control is selected, the machine controller
must provide the ability to choose the following parameters on the set-up screens:

Choice of Direct (mounted flush to the cavity) or Indirect (placed behind an g ector pin) Sensor
If Indirect Sensor, the Ejector Pin Size and/or Ejector Pin Area
Full Scale Rating of Transducer being used by the DARTScanner™ (forceif indirect, pressureif

direct)

Single or Multi-channel control configuration (optional)

~25~
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Gain

0 - 10 Volt output range

0 - 20mV output range

Switch position

Transducer scale

Voltage range

Transducer scale

Voltage range

range range
High (500) 0 to 172 full 0to 10 volts | 0 '© /2 full 0 to 20mV
scale scale
Stan(dzasr(c)l)Mld 0 to full scale 0 to 10 volts 0 to full scale 0 to 20mV
Low (1) N/A N/A N/A N/A

The machine controller will set the scaling based on these parameters. Signal excitation and autozeroing is

Table 8: Control output and scale output ranges

provided by the DARTScanner™. Refer to Table 8 for an overview of this scheme. What followsisa
detailed explanation of the scaling scheme. Figure 5 showsatypical mold pressure curve whose peak is
at exactly full scale of the transducer.

Mold Pressure Curve

Full Scale of Transducer

Half Scale of Transducer

Figure5: Typical mold pressure curve with apeak at full-scale pressure of the transducer

DARTScanner™ Rev 9.10
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Full Scale of Transducer

10 Volts Half Scale of Transducer

Control Voltage Curve
High Gain (500)

Figure6: Voltage output relating to the mold pressure curve of Figure 5, Gain=500.

10 Volis \ Full Scale of Transducer

. Half Scale of Transducer

" Control Voltage Curve
High Gain (250)

Figure 7: Voltage output relating to the mold pressure curve of Figure 5, Gain=250.

High Gain (500) Direct Sensor Scaling Notes

The DART Scanner ™ will provide either a0 to 20mV signal or a0to 10V signal relating to 0 to 1/2 of the
full scalerating of thetransducer. If the pressure on the transducer goes above half scale, the output will
stay at 10 Volts (20mV). Refer to Figure 6 for agraphical representation.

Example: A DART Scanner ™ utilizing adirect sensor with afull scalerating of 20,000psi will
provide aVoltage of 5V (Conditioned High-Level Analog) or 10mV (Conditioned Low-L evel
Analog) when the direct sensor’ s cavity is pressurized to 5,000psi.

Pressure = (Signal Voltage/lMaximum Signal Voltage)* (1/2 of Full scale Pressure)

Pressure = 5,000psi = (5V/10V)*10,000psi (Conditioned High-Level Analog Signal Voltage)

Pressure = 5,000psi = (10mV/20mV)* 10,000psi (Conditioned Low-Level Analog Signal
\oltage)

~27~ DARTScanner™ Rev 9.10



RJG, Inc.

High Gain (500) Indirect Sensor Scaling Notes

The DART Scanner ™ will provide either a0 to 20mV signal or a0to 10V signal relating to 0 to 1/2 of the
full scalerating of thetransducer. If the pressure on the transducer goes above half scale, the output will
stay at 10 Volts (20mV). Refer to Figure 6 for agraphical representation.

Example: A DART Scanner ™ utilizing an indirect sensor with afull scalerating of 2,000 Ib.
sitting under a1/4" gjector pin will provide avoltage of 5V or 10mV when theindirect
sensor’s cavity ispressurized to 10,186psi.

Pressure = (Signal Voltage/Maximum Signal Voltage) / (1/2 of Full scale Pressure/Ejector Pin Area)

Pressure = 10,186psi = (5V/10V)* (10001b./0.04909in?) (Conditioned High-Level Analog Sgnal
\oltage)

Pressure = 10,186psi = (10mV/20mV)* (10001b./0.04909in?) (Conditioned Low-Level Analog
Signal \Voltage)

Standard Mid Gain (250) Direct Sensor Scaling Notes

The DART Scanner ™ will provide either a0 to 20mV signal or a0to 10V signal relating to 0 to the full
scalerating of the transducer. If the pressure on the transducer goes above half scale, the output will follow
it all theway to thefull scale of thetransducer. Refer to Figure 7 for agraphical representation.

Example: aDART Scanner ™ utilizing adirect sensor with afull scalerating of 20,000ps will
provide aVoltage of 2.5V (Conditioned High-Level Anaog) or 5mV (Conditioned Low-Level
Analog) when the direct sensor’ s cavity is pressurized to 5,000psi.

Pressure = (Signal Voltage/Maximum Signal Voltage)* (Full scale Pressure)
Pressure = 5,000psi = (2.5V/10V)*20,000psi (Conditioned High-Level Analog Signal Voltage)

Pressure = 5,000psi = (5mV/20mV)*20,000psi (Conditioned Low-Level Analog Sgnal
\oltage)

Standard Mid Gain (250) Indirect Sensor Scaling Notes

Thefull scale entered for anindirect sensor will beitsfull scaleforcerating. The DART Scanner ™ will
provide either a0to 20mV signal or a0to 10V signal relating to 0 to 1/2 of thefull scalerating of the
transducer.

Example: A DART Scanner ™ utilizing an indirect sensor with afull scalerating of 2,000 Ib.
sitting under a1/4" gjector pin will provide avoltage of 2.5V or 5mV when the indirect
sensor’s cavity ispressurized to 10,186psi.
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Pressure = (Signal Voltage/Maximum Signal Voltage) / (Full Scale Force/Ejector Pin Area)

Pressure = 10,186psi = (2.5V/10V)*(2,0001b./0.04909in?) (Conditioned High-Level Analog
Signal \Voltage)

Pressure = 10,186psi = (5mV/20mV)*(2,0001b./0.04909in?) (Conditioned Low-Level Analog
Signal \Voltage)

I mportant I nstallation Notes

Refer to Table 6 for aMachine Control Connector pin and pigtail cableguide. If only one control channel
isbeing wired use those control signalslabeled MPT1 (pinsG, H, A, B, Jand M). If the machineisto be
wired for more than two channels of control, additional Machine Control Connectors can be added.
Pleaserefer to Tables 9 and 10 for important installation ratings.

Minimum control voltage output resistance

Conditioned high-level 1k Ohms
anal og output

Conditioned low-level 100k Ohms
anal og output

Table9: Minimum control voltage output resistance

NOTE: TheDART Scanner™ suppliesitsown excitation to thetransducer.
Donot wirethemachine controller’ stransducer excitation voltagetothe

Control relay contact ratings

Item Rating
Maximum switching power 50 watts
Maximum switching voltage 500 VDC or Peak AC
1A

Maximum switching and carry currents (limited by current limit fuse)

Maximum control contact switching

time after seeing set-point 13mS

DART Scanner™,
Table 10: Control relay contact ratings

NOTE: Thecontrol relay isnot horsepower rated and should not be used to control the
machine solenoidsdirectly.
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4.4 Transducer Connector Interface I nstallation

The DART Scanner ™ is configured with multiple channels of
signal conditioning for thefollowing types of signals.

Strain Gage Type Hydraulic Transducers

Strain Gage Type Mold Pressure Transducers

Potentiometric Type Displacement Transducers

LVDT Mold Deflection Transducers

“J or “K” Type Thermocouples (Extrasignal
conditioning may be required)

4.4.1 Transducer Inputs

The bank of five Bendix connectorsis used to input high or
low level analog signalsto the DART Scanner ™. These 6 pin
female connectorsarelabeled HY D, MP1, MP2, MP3 and
MP4, respectively. Typicaly, low level strain gage based
signalsfrom mold pressure sensors or hydraulic pressure
sensorsare input at these connectors. If properly configured,
high level voltage signals may beinputted to any or al
channels by switching the channel gain on the powered down
DARTScanner™, setting up the channel in DARTVision™
and re-calibrating the channel. See Section 4.4.3 for more
information on the gain switches.

Figure8: DART Scanner '™ transducer 1nput connectors

Pin | Signal Signal Flow
™
A EXC+ From DARTScanner
to transducer
™
B EXC- From DARTScanner
to transducer
From transducer to
c SIG+ DARTScanner™
From transducer to
D SIG- DARTScanner™
™
E SHIELD From DARTScanner
to transducer
F N/A

Table 11: Transducer input connector pin-out guide

SORY)
O O

2 N

Figure9: Pin-out guide
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NOTE: No metal tools should be used when working insidethisbox. Alwayspower down this
unit befor e opening thefront panel door. Contact RJG, Inc. for technical assistance before
attemptingtoreconfigureany channelsin thefield (231-947-3111).

4.4.2 Initial Factory Settings

Unless otherwise specified, the DART Scanner ™ is configured with the following standard channel
assignments and associated gain settings.

Channel Assignment Gain setting
1 Hydraulic pressure 250
2 Cavity pressure 250
3 Cavity pressure 250
4 Cavity pressure 250
5 Cavity pressure 250

Table 12: Channel assignments & gain settings

A gain of 250 worksfor most hydraulic and mold pressure applications. However, in low-pressure
applications, some loss of resolution may be experienced. |If transducer pressures are running under half
scalefor the entire cycle you may switch to again of 500 which will provide moreresolution. Inthiscase
you must be careful of going over half-scale.

An example of going over 50% of thefull-scaleforcerating is: Using aModel T-405, whichisa500 Ib.
rated mold pressure transducer, under a1/4" gector pin. If thereisforce on the gjector pin equal to 490
Ibs. (10,000 psi), which exceeds 2 of the rated transducer force, the gain should be set back to 250 for
this channel on the DART Scanner ™ box.

NOTE: Contact aCustomer Support representativeat RJG, Inc. if you areunsureasto what
gain settingisrequired for your mold pressureapplication (231-947-3111).
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4.4.3 Gain Set Switches

Accessto the Gain Switchesisfound inside the DART Scanner ™ enclosure on the circuit board, whichis
mounted to the front panel door. Each channel onthe DART Scanner™ can be configured with again of
1,250 or 500 depending on the specific application.

@U@

[O1¢ \

[} [z=0] O1010)
e1010

T GAIN SETTINGS

Figure 10: DARTScanner ™ Inside Front Panel

(@I C\\\

/

i
(TRANSDUCER INPUT)

CABLE BUNDLE\
',

TBS

HINGE

Refer to Table 13 for the corresponding input signal level designationsfor the respective gain settings.

Typical transducer type

Gain switch position

Input range*

Position, temperature or
deflection sensors

Low gain (1)

0 to 5V, 0 to 10V

Hydraulic pressure
transducers

Mid gain (250)

-20mV to +20mVv

Mold pressure transducers

Mid gain (250)

-20mV to +20mVv

*Maximum DC common mode rejection to 10V

Tablel3: Gain Switch Positions, Transducer Input Ranges

DARTScanner™ Rev 9.10
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NOTE: Thestandard Gain switch position for aDARTScanner ™ channel withan MPT
input isMid Gain (250). If you switch to High Gain (500) you must be watchful of your
sensor going over half scale. If your pressure climbs above the transducer’ s half scale, the
measurement will “peg out” or plateau at the half scalelevel. Inthe softwarethiswill
manifest itself in acurvethat scemsto haveitstop cut off. If thishappens, changing that
channel’ s Gain switch to Mid Gain (250) and re-calibrating that channel will give you the
full scalerange of thetransducer. If the problem still exists, then you may havetore-
evaluate your pin size or you may need an RJG mold pressure transducer with a higher
rated load.

4.4.4 Interfacing With An STX-25V Stroke/Velocity Transducer

Thefollowing describes how to interface an STX-25V Stroke/Velocity Transducer to the
DARTScanner ™:

1.

2.

Power down the DART Scanner ™.

Changethe gain settingsfor the stroke and velocity channelsto 1.

Power up the DART Scanner™.

In DARTMision™ select the STX-25V and STX-VEL measurementsfor transducer scaling.

Recalibrate the channels.

4.4.5 Interfacing With A Mold Deflection Transducer

Thefollowing describes how to interface a T-250 Mold Deflection Transducer to the DART Scanner ™
unit. Properly interfacing the transducer and DART Scanner ™ requires the selected channel to be rewired
using apair of internally mounted signal selection jumpers. Failuretodo sowill result inincorrect or
non oper ation of the mold deflection transducer. If you areat all hesitant about which jumpersto
move or arereluctant to make the required changesto your DART Scanner ™ unit, pleasecall RJG's
Customer Servicefor assistance (231-947-3111).

1.

2.

Turn the power off to the DART Scanner ™.
Attach aT-520MD cable to the T-250 transducer.

Attach the other end of the cable to the channel you have designated for Mold Deflection. The channel’s
Bendix connector islocated on the top panel of the DART Scanner ™.
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4. Openthe Rear Accessdoor of the DART Scanner ™ unit to change the position of the following
jumpers (See Figure 11). Move only those channel jumpers which you have selected to interface with
the mold pressure transducer. (i.e. If youwill be using Channel 3 for mold deflection, move only those
jumpersfor Channel 3.)

N Settings
1-28&12 Standard

iy,
“,
%,
%

T T T T ‘\‘ i
~ =] ~
Channel 1 ® Channel 2 & *\‘ ‘ Channel 3 § ‘; Channel 4 § ‘Channel 5@ ‘
T8
o 8

B

DARTScanner Front Panel
D5 Board Layout

Figure11: Board with jumpers

Channel +EXC -EXC/Ground
selection jumper | selection jumper
1 P2 P1
2 JP4 I3
3 JP6 5
4 JP8 P7
o JP10 JP9

Table 14: Mold deflection jumper assignments

Moveyour selected channel jJumpersto the position A-B, respectively. Be sureto includethe mold deflection
transducer in your DARTMision™ software setup.
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4.5 Computer and Network Interface Installation

A DARTScanner™ can communicate with acomputer either as a stand-alone unit viathe RS-232
connector or on anetwork with other DART Scanners™ through the DARTNET (RS-485) connector.

4.5.1 RS-232 (Stand-alone Computer Interface)

A computer can be made to communicate with one stand alone DART Scanner ™ by using the connector
and the proper cable (see Figure 12). No converters are needed but remember that using the RS-232

connection limitsthe number of DART Scanners™ connected to the computer to one.

DARTScanner

*~®

RS-232 to Computer's COM Port

R S S N G W s O S N

=

DB-9 Male to DB-9 Female Cable

Figure 12: Interfacing a DART Scanner ™ to a stand-alone computer using the RS-232

Computer Hook-up on the DARTScanner’s™ side panel
A standard male DB-9 to afemale DB-9 serial cable provides the connection between aDART Scanner ™

and astandard RS-232 serial port. Refer to Table 15 for apin-out guide.

Pin Signal (RS-232)
2 Receive Data
3 Tranamit Data
7 Request to Send
5 Ground - Shield

Table 15: RS-232 pin-outs
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4.5.2 DARTNET Connector (RS-485 Computer Interface)

A computer can be made to communicate with multiple DART Scanners™ by using the DARTNET
connector and the proper cables (see Figure 12). An RS-485 network utilizes atwo wire communica-
tions“Bus’ with terminating resistors on each end. The DART Scanners™ are attached to the bus at
pointscalled “Nodes’ that are attached to the bus using “ Stubs’. These stubs are best kept as short as
possible. Inorder to keep the stubs electrically short, the busisrunto the DART Scanner ™ and returned
on another pair. Figure 13 detailsthis setup using a SP-321M splitter and related cabling.

@]
O
©| To coM PORT ON COMPUTER "BUS"
1 I 1 SP-321 | 1 SP-321
! T-320 TP-321
CN-485
"STUB" "STUB"
DARTS(:anneTrM DARTS(:anneTrM

TPJ-361 TPJ-361

"NODE" "NODE"

R T T T T W

T = O oo ow

o
;

Figure13: Interfacing aMulti-Machine DART Scanner™ Network to a computer using Network Cabling
and the RS-485 DARTNET Connector on the DARTScanner™

Pin Signal (RS-485) Direction
1 System ground --
4 Tranamit/Receivet BIDIR
5 Tranamit/Recaive- BIDIR

Table16: DARTNET pin-outs

Important Note: Either the RS-232 or the RS-485 DARTNET connector can be used at onetime. They
cannot be used together.
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5 Product Disclaimer

Inasmuch as RJG, Inc. has no control over the use to which others may put this material, it does not
guarantee that the same results as those described herein will be obtained. Nor does RJG, Inc. guarantee
the effectiveness or safety of any possible or suggested design for articles of manufacture asillustrated
herein by any photographs, technical drawings and the like. Each user of the material or design or both
should make his own tests to determine the suitability of the material or any material for the design, aswell
asthe suitability of the material, process and/or design for hisown particular use. Statements concerning
possible or suggested uses of the materials or designs described herein are not to be construed as
constituting alicense under any RJG Inc. patent covering such use or asrecommendationsfor use of such
materialsor designsin the infringement of any patent. RJG, Inc. isnot responsiblefor the improper
installation of thisequipment, or any other equipment, RJG manufactures. Proper RJG equipment
installation does not interfere with original equipment safety features of the machine. Safety mechanismson
all machines should never be removed.
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6 Appendix
6.1 Appendix A: Installation Notes

6.1.1 DARTScanner™ Footprint

000
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:Nu u]
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Back ol DARTScanner Eir_n:l‘I
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BOTTOM

] . .Y !
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- . L i
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Figure14: DARTScanner™ footprint
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6.1.2 Cutouts
6.1.2.1 T-INT14-M Machine Interface Connector Panel Cut Out

@0.120
e X [3.05]
- A 4 Holes -_\. B o
- - @1.438 B - A
. 1.25
Co M- P J + —+— i
D H 1
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Figure15: T-INT14-M machineinterface connector panel cut out
6.1.2.2 T-CNT12-M Control Connector Panel Cut Out
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Figure 16: T-CNT12-M control connector panel cut out
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6.1.3 Using the T-INT14-Junction

Installing Multiple DARTScanners™ on one Molding Machine

; e
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Mounting Hole Reference
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CORTROL MTERFACE
T-CHTi 2.0
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Wokding Maching - 1
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| ==l WA
Nade® e
QEN Conirollar

T-CHT12-0
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u: o] TCNT12-M

"] WACHHNE IWTERFACE
T-HT14-0

o] TCHT1Z-M

Fod THNT14-UNETION
T-NTiD
MACHINE INTERFACE

Figure17: Using the T-INT14-M junction

Using the above diagram, auser can take data on asingle molding machine using multiple
DARTScanners™. Two or more DARTScanners™ arewired to all 4 triggers and collect Trigger Inputs
from the machine using the three T-INT 14-D cables and the T-INT 14-Junction box. The two-control
interface cables, T-CNT12-D’ sare used to control the machine. Network communicationswith the two

boxesis accomplished using the SP-321M.
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6.1.4 Interfacing with Nissei machines

Interfacing with Nissei Machine Outputs:

™ NISSEI CONTROL PANEL
DARTScanner

** T-DSCP CABLE

TRANSFER CONTROL

< INJECTION FORWARD | INJECTION FORWARD SIGNAL
(1st & 2nd Stage)
s/ < FLL
T-DSMP CABLE ¥ * FILL (1st Stage)

orance @ SCREW RUN

SCREW RUN SIGNAL

@oooescg
"eoe0®
e —

19/?0
",
DARTScanner » -q MOLD CLOSE
INTERFACE CABLE Q%l

< TRIGGER COMMON

MOLD CLOSE SIGNAL

24 VOLTS DC COMMON

**|nputs to the Controller for Pack (P2) to Hold (P3) Transfer

Figure 18: Interfacing with the Nissei machines

The DARTScanner ™ provides a Contact Closure signal (not horsepower rated) capabl e of transferring
the machine from Pack to Hold. Nissei machines are only able to take advantage of thisby special
request to Nissel. Thegreen & black colored pigtailed wires on the T-DSCP cabl e provide the Contact
Closure.

Outputs (24 VDC) from Controller for RJG Triggers:

Injection Trigger | Output to stay ON for duration of 1st and 2nd Stage Mandatory

Forward 1

*Fill Trigger | Output to stay ON for duration of 1st Stage (or P1) only Optional
2

Screw Run Trigger | Output to stay ON for duration of Screw Recovery Optional
3

Mold Closed Trigger | Output to stay ON for duration of Mold Closed Optional
4

Trigger Common 24 VDC Common from controller Mandatory

*NOTE: Fill (Trigger 2) should bethe only special request. All other Triggers should be standard
outputs.
Table 17: Outputs (24 VAC) from controller for RJG triggers
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6.2 Appendix B: Special Applications

6.2.1 Temp 1 Module

T-TEMP1 Installation & Use

Overview

The RJG T-TEMP1 moduletakesinput froma‘J typethermocouple and outputs 0 to 5 Volts
corresponding to 0to 500°C. Thisinput can bewired to aninput on aDART Scanner ™ box and be
monitored by your DARTVision™ software. To mount the T-TEM P1 modul e, temporarily removethe
front cover and utilize the four mounting holesin the box (see Figure 19).

I nstallation

Usethefollowing stepsto hook up and monitor temperature using the T-TEMP1, DART Scanner ™ box
and DARTVision™ software:

1. Power down the DARTScanner ™ box.

2. Setthe DARTScanner ™ box’s Channel Gain switchto again of 1 (Low Gain Input).

3. PluginaT-5XX transducer cable between the DART Scanner ™ box and the T-TEMP1 Bendix
connector.

4. Plugina“J typethermocouple.
5. Power up the DARTScanner ™ box.
6. Startajobupinthe DARTVison™ software and select the Temp Module Measurement in the
Machine window (see Figure 20). _
ComwnSatiogs | S0k BB pr 17PN | Chog_ | |
Undis: |DEGE I™ Uik i i
Py | H |An
s
u.h,,:;. ;— Ir-a:n:
= appuniye Cal W0
et
B0 15
Loncal | | e |
Figure 19: Insert —mounting hole Figure 20: Temp Module setup

7. Calibratethe channel.
8. Zerothechannel by pushingthe TEST button and doingaZERO. Thischannel will now be reading the
temperature of the thermocouple.
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6.2.2 DS-5000-C-SHTL Switching Box Supplemental

Overview

The DS-5000-C-SHTL switching box allows a contact closure to switch between control outputsfrom
either Mold“A” or Mold “B” on shuttle or indexing rotary tableinjection molding machines. Thisoption
requires running DARTMsion™ software Version 4.31 or higher.

Mold Switching

The contact closure’sinput isa4 pin Bendix connector on the right side of the box. The contacts used to
switch should berated for 120VAC @ 1Amp. DO NOT INPUT VOLTAGE ONTHE
CONNECTORSOF THE DRY CONTACTS. THISWILL CAUSE DAMAGE TO INTERNAL
COMPONENTS. A Limit switchisprovided with aBendix connector ready to interface with the
DARTScanner ™. The switch should be positioned to activate when the shuttle has moved | aterally to
bring mold “B” in front of the injection unit. The switch will then return to the normally open position when
Mold“A” isinfront of theinjection unit. Table 18 isprovided asaguidefor limit switch placement asit
relatesto the active mold.

Mold Input state Mold pressure inputs| Control outputs
Contact open
A (Limit switch Channel 2 Channel 2
Channel 3
relaxed)
Contact closed
B (Limit switch Channel 4 Channel 4
Channel 5

depressed)

Table 18: Guideto shuttle switching

Control Output

Control output for machinetransfer is provided on a6 Pin Bendix connector on the lower right side of the
box that provides contact closure, 0-10V and 0-20mV. See your DART Scanner ™ manual for more
detalls.

Softwar e Setup Notes

When setting up thejob inyour DARTVision™ software two things should be kept in mind. Thefirstis
that the Master DART address should always be set to Channel 1 of thebox. The second isthat if you
want to alarm on cycletime, you should do so on Channel 1 but not on the other channels. Thisisbecause
Channels 2-5 receive triggers only on every other cycle. Because of thiswhen you are collecting datawith
the DS-5000-C-SHTL, remember that cycle datafor Channel 1 always appears but Channel pairs 2-3
and 4-5 alternately appear.
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IMPORTANT SOFTWARE NOTE
In the upper right hand portion of the Machine Setup page of the DARTVision™ software, the Shuttle
Table check box must be checked for correct operation (see Figure 21). Also, make surethe Integration
Limit (found on the Mold Setup window) is set lower than the lowest cycletime of either Mold “A” or

Mold“B.”

Example: Mold“A” Cycle Timeis10.1 secondsand Mold “B” Cycle Timeis9.9 seconds. Set the
Integration Limit lower than 9.9 seconds.

» Machine Settings Window

Comrnon Triggers? € Yes Mo

Trigger 1 Limit Iﬂ

¥ Shuttle/Ratary Machine

Heneral | Scaling Trigger | Blarmz IEDmmunicatiDnI Prezs |nfo I

=] E3

------------ Trigger Labels «--seeeeees

b eazurement Mame Trigger 1 Trigger 2 Trigger 3 Trigger 4 i’
HYDRAULIC INJ PSI | | | |

POST GATE CAY PSI | | | | -

Ignaore Trgger Times After ...
Meazurernent Mame Trigger 1 Trigger 2 Trigger 3 Trigger 4 ﬂ
OM OFF 0N OFF  OM COFF  0OM OFF
HYDRALILIC M PS| p o o oo o o o
e S e S | I In Ia Ia ln ln 1n In .ﬂ
Save Help | Cancel |

Figure 21: Check the Shuttle Table check box for proper operation.
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6.3 Appendix C: Using Accessories

6.3.1 Sensor Simulator useinstructions

I ntroduction:

The Sensor Smulator isatransducer simulator capable of checking the operations of DART Scanner ™
and DARTPAK™ data collecting devices and accompanying cables. Thistest device utilizes a 350W star
bridge built with precision resistors. The Smulator providesthe following outputs and corresponding load
(or psi) smulation for various RJG sensor models:

Strain-Gage Switch Positions (mVolts)

T-405/T412 | T-406/T-413 | T-410
* -

Output T-425 T-426 T-414 | 173000V

LOw: 4mv .

o0, o 100 Ib. 400 1b. 251b. | 600psi

MID: 8mv .

o o 200 Ib. 800 Ib. 50 Ib. | 1200psi
HIGH:

16mv 400 1b. 1600 Ib 100 Ib. | 2400psi
80% FS

Table 19: Strain-gage positions

High-Level Switch Positions (Volts)

Output* STX-25V (Stroke) STX-25V (Velocity)
LOW 1V 5" (20% FS) 1.6 IPS (20% FS)
MID 2V 10" (40% FS) 3.2 IPS (40% FS)
HIGH 4V 20" (80% FS) 5.4 IPS (80% FS)

Table 20: High-level switch positions
Checking RJG Cables and Data Collecting Devices:

1. Unplug the sensor and cable from the DART Scanner ™ or DARTPAK™ that you want to check. (If
you are using older RJG equipment, call RJG Technical Support for assistance.)

2. Plug the Sensor Smulator into the sensor input channel on the DART Scanner ™ or DARTPAK™
devicewith the provided 1-foot cable.

3. Set the Sensor Smulator output to OV. For complete accuracy, let the Sensor Smulator warm-up

for about 5 minutes.

Zero and calibrate the DART Scanner ™ or DARTPAK™ per the unit’ sinstructions.

Set the Sensor Smulator output to LOW for either ahigh level or strain gage Input channel.

If the DART Scanner ™ or DARTPAK™ display readsthe correct value, the data acquisition deviceis

working correctly (reference the tables above for the percentage value). The correct value should be

within = 1% of full scale. For example: for afull scale of 40,744, your expected 20% valuerange

would be 8,067psi to 8,230psi.

7. 1f the DARTScanner ™ or DARTPAK™ isworking correctly, then test the suspect cable by replacing
the 1-foot Sensor Smulator cable with the cable to test.

8. Repeat steps 3-5.

e

oo
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1. If thedisplay readsthe correct value, then the cableisworking correctly also.
2. Hook the cable back up to the transducer.

NOTE: After completing Steps 1-8 and if the problem still exists, call Tech Support @ 1-231-947-3111
and reference document Tech Note#105.doc. If you have a Sensor Tester, useit to verify proper sensor
operation and reference document Tech Note#112.doc.

6.3.2 Transducer Cable Tester instructions

Introduction

The RJG, Inc. Transducer Cable Tester isaportable device capable of testing all pins of astandard RIG
T-5XX transducer cable (Pin F not applicable). It can also test those cables used by other manufacturers
that utilize aBendix connector shell size of 10 and amale pin configuration of 6.

Testing Cables
Follow these stepsto test atransducer cable:

1. Plugtheendsof the cableto be tested into the femal e cable connectors on the Transducer Cable
Tedter.

2. Pressthe PIN A/+EXC button. If the Pin A LED does not light then that wire of the cableisopen. If
thePin A LED islit along with one or more other LEDSs, thereisashort between these pins.

3. Repeat step 2 for all Pins(Pin Fisnot supported on most cables).

4. If any test fails, have the cablerepaired immediately to prevent possible damage to equipment.

Dimensions 5.8"x3.4"x1.5" (147mm x 86mm x 38mm)
Environmental NEMA 1
Rqu?rvcvarirents 3 Volts provided by 2 AAA batteries
Current Drain 25mA

Bendix bayonet style female
Connectors Shell size 10
Pin configuration 6
Buttons Momentary membrane switches
COLI’lit;]E;JSIty Green LEDs

Table 21: Specifications

Figure 23: Transducer cabletester
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6.4 Appendix D: Troubleshooting Guide

Table 22: Troubleshooting Guide

Problem Possible Cause(s) Solution
1 |No display when the unit | This could be due to the Double check installation.
powers up power wires not being
connected properly.
No power due to a blown Replace the blown fuse.
fuse inside of the power
supply.
Is the machine T-INT14-D |Connect the cable
machine interface cable
connected to the
DARTScanner™ unit?
2 |No communication A bad communication Replace the cable.

between the computer
and the DART Scanner™
unit

(COMM) cable.

Isthe COMM cable
connected between the
DARTScanner™ and the
serial port?

Connect the cable.

Is the COMM port that is
being used selected in the
DARTVision™ software?

Select the correct COMM
port.

Do the DARTVision™
software settings
correspond to the
DARTScanner ™ settings?
i.e. Correct DART
addresses.

Correct the settings.
(See the DARTVision™
software manual for more
information.)

More than one machine in
the DARTVision™ software
may be trying to talk to the
same DARTScanner™

Check the addresses of all
the machines in the
DARTVision™ software.

More than one
DARTScanner™ may be
responding to the same
address.

Check the addresses of all
the DARTScanners™ on
the network.
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Problem Possible Cause(s) Solution
3 |Trigger LED Indicators are | Are the triggers Check the installation.
not operating correctly installed/wired to the machine
correctly?
Is the machine T-INT14-D Check the cable connection.
machine interface cable
connected to the
DARTScanner ™ unit?
Are the machine interface Check the connection.
cable and the mating harness
cable connected together
correctly?
4 |No data being displayed on | Are the transducer cables Check the transducer's output.
the computer screen connected to the correct See the Mold Pressure
corresponding channel inputs? | Transducer Manual for more
information on RJG's mold
pressure transducers.
Is the trigger 1 (INJ FWD) Refer to Problem 3.
LED coming on?
5 |Display won't zero or Possibly a defective cable. A replacement cable is

calibrate

needed.

Transducer has a large amount
of pre-load.

Remove the pre-load from the
transducer.

Wrong gain switch settings.

Check the gain switch
settings.

Possibly a defective
transducer.

Check the transducer.
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to monitor hydraulic or mold
pressure, the curve displayed
in the DARTVision™ software
seems to be pressure limited,
or "chopped off" at the half
acale value of the transducer.

for a DARTScanner™ channel
with MPT input is Mid Gain (250).
However, if you are using High
Gain (500) and your presssure
climbs above the transducer's half
scale, the measurement will "peg
out" or plateau at the half scale
level. In the software this will
manifest itself in a curve that seems
to have its top cut off.

Problem Possible Cause(s) Solution
6 | Process alarm LEDs are not The darms may not be "ON" in Check the alarm settings in the
lighting up the DARTVision™ software. DARTVision™ software.
Are the alarm values in the Make corredtions to the alarm
DARTVision™ software correct values.
for the corresponding channel
assignments?
7 | When using a DARTScanner™ | The standard gain switch position | change that channel's gain switch

vack to the Standard Mid Gain
(250) and recalibrate that
channel. This will give you the
full-scale range of the transducer.

If the problem still exists, then
you may have to re-evaluate your
pin size or you may need an RJG
mold pressure transducer with a
higher rated load.
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6.5 Appendix E: Failsafe Alarms Overview

Standard DART Scanner ™ Alarm Outputs:

Standard DART Scanners™ have 2 contact closure alarm outputs that can be used for sorting parts. The
first output isfor standard alarms (any alarm from DARTMision™), while the second output isreserved
specifically for cycletime alarms. These outputs are normally open contactsthat close as soon asthe
DARTScanner ™ detectsan alarm during itscycle.

Once an alarm has caused a contact to close, thisalarm signal stayson until auser-configured trigger is
reached. Thisuser-configured trigger isset inthe DARTVision™ Machine Settings window, using the
“Alarm Turn Off” setting. The choicesfor “Alarm Turn Off” include:

Next Cy (Next Cycle Start, or Trigger 1 goes ON)
T4 On (Trigger 4 goes ON, or start of mold closed)
T4 Off (Trigger 4 goes OFF, or end of mold closed) (Trigger 4 turns ON)

For example, let’ ssay astandard alarm went on at the end of 1% stage injection (such asafill time alarm)
and the“Alarm Turn Off” optionin DARTVision™ was set to “Next Cy”. Inthiscase, the alarm output
signal would stay on throughout mold opening and closing, and would go off at the start of injection for the
next cycle.

Whilethe standard DART Scanner ™ alarm configuration workswell in most conditions, there are cases
where areject part can end up inagood bin. For example, if power to the DART Scanner ™ is
interrupted, all partsgo to the good bin. Also, if thereisno alarm but the mold closes on a part (thereby
pinchingit), the pinched part will fall into the good bin when the mold safety causes the mold to open. The
DART Scanner ™ with the fail saf e option addresses these problems.

Failsafe DART Scanner ™ Alarm Outputs:

The DART Scanner ™ with the fail safe option utilizes the same outputs as the standard DART Scanner ™,
but configuresthem differently. Here, thefirst alarm output becomesa‘Reject Part Indicator’ and the
second alarm output becomes a‘ Good Part Indicator.” If you hook your part divertor to the the * Reject
Part Indicator’ output, it will behave very similarly to thefirst channel on the standard DART Scanner ™
(divert partsonly onalarms). Thereal power of thefallsafe DART Scanner ™, though, iswhen you use
the* Good Part Indicator’ output for part diverting. Here, thefailsafe DART Scanner ™ treatsall part as
rejectsuntil they are proven good. Here, the part divertor shiftsto the‘Reject’ bin at the start of the
cycleand remainsthereuntil a‘*Good' part signal issent. If the power isleft off to the DARTScanner ™,
or parts are stuck in the mold and become pinched, parts automatically go to the‘ Reject’ bin.

Let’slook at how thefailsafe DART Scanner ™ doesthis. Figure 1 showsatiming diagram for agood
part. Noticethat at the beginning of injection, both the* Good’ and the‘ Reject’ outputs stay OFF (open).
Thismeansthefallsafe DARTScanner ™ isin an “undecided” mode (this can be treated as athird output
modefor certain applications). Atthe end of theintegration limit, or at the start of mold opening (Trigger
4 ON), whichever comesfirst, the failsafe DARTScanner ™ looksto seeif any alarmswent off during the
cycle. If not, the*Good’ output goes ON (the contact closes), whilethe‘Reject’ output remains OFF.
The‘Good’ output stays on until the start of injection for the next cycle, regardless of the“ Alarm Turn
Off” setting in DARTVision™.
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Next, let’slook at thetiming diagram for acyclewhere an alarmisdetected. Thisisshownin Figure 2.

Again, at the start of injection thefailsafe DART Scanner ™ isin an “ undecided” mode, with both outputs
off. Attheend of theintegration limit or the start of mold opening, the failsafe DART Scanner ™ detects
the alarm condition and turnsthe‘ Reject’ output ON. Thisoutput stayson until the start of injection for
the next cycle—again, the“ Alarm Turn Off” settingin DARTMVision™ isdisabled.

Thefallsafe DARTScanner ™ will also send pinched partsto the‘Reject’ bin, asshownin Figure 3. If the
DARTScanner ™ sees asecond Mold Opening (Trigger 4) signal beforeit seesan Injection Forward
signal for the next cycle, the output will changeto ‘ Reject’ mode (if not all ready there). This‘Reject’
signal will stay on until the start of the next cycle. Figure 4 shows the same pinched-part scenario for a
cyclethat already had alarmed.

Finally, until thefailsafe DARTScanner ™ isfully powered and receives asetup from DARTMision™,
neither output isenabled. Inthismanner, the DARTScanner ™ cannot give anindicator of ‘Good’ or
‘Reject’ partsuntil itispowered and isgiven sorting parameters. When using the* Good’ output to divert
parts, thisprovidesatruly failsafe way of ensuring that ‘ Reject’ parts are never accidentally sent to the
‘Good’ bin.
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Figure 24: Failsafe Good part cycle
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Figure 26: Failsafe Good part cycle with pinched part
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Figure 27: Failsafe Bad part cycle with pinched part

A further illustration of 2-bin sorting using the failsafe using the‘ Good' part output isshownin Figure 5.
The partsdivertor isset up so that it defaultsinto the‘ Reject’ partsbin. Figure 5 showsthree scenarios—
onefor no power or no setup loaded, onefor a‘ Good’ part signal, and one for aReject part signal.
When the‘Good’ part contacts close, thissignal isused to shift the partsto the good part position .

~53~ DARTScanner™ Rev 9.10



RJG, Inc.

Power Mot Connected or No Setup

Wald
Part goes
in bad hin
Good Feject
Bin B Contact OPEN

Good part signal state during cycle, no setup loaded or DARTScanner power off

Good Part S

Maold

Part goes : i g e —
in good bin Good Seler rocand

Bin In o, Good Part Cutput wegen, | [ =

" Contact CLOSED

Good part signal state when Int Limit reached or
T4 RISING edge reached and ne alarms limits reached

Alam (reject) Part

Mold Fart goesin
bad hin
Good Feject
Bin Bin

Contact OFEM

]
Good part signal state when Int Limit reached or
T4 RISING edge reached and at least one alarm limit reached

Figure 28: Two bin sorting using DART Scanner ™ with failsafe option.
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DARTScanner ™

ltem Standard DART Scanner ™ ) ) )
with failsafe option

As soon as integration limit is
Standard Alarm (Reject) | As soon as an alarm condition | reached (or Mold Opening turns

output turn ON is met during a cycle ON) and an alarm condition is
met

As set up in the softward.
Standard Alarm (Reject) | Either T4 (Mold Closed) turns
output turn OFF ON or turns OFF or T1
(Injection Forward) turns ON

T1 (Injection Forward) turns ON

As soon as intgration limit is
reached (or Mold Opening turns
ON) and no alarm condition is
met (*NOTE* Cycle Time alarms
are now part of the regular
alarms, and they effect the
outputs the cycle after the alarm)

Cycle Time Alarm (Good) | As soon as a cycle time alarm
output turn ON condition is met during a cycle

T1 (Injection Forward) turns
ON or as atime delay from | T1 (Injeciton Forward) turns ON
rising edge of T1

Cycle Time Alarm (Good)
output turn OFF

Table 23: Itemized changes between the standard DART Scanner ™ and the DART Scanner ™ with failsafe
option:

Important installation notes:
Integral limit in the software should be reached before Mold Open turns on.
Both trigger 1 (injection forward) and Trigger 4 (mold opening) are required for operation
Cycle Timealarmsare now part of the regular alarms, and they effect the outputs on the cycle after
the alarm occurs
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7 Glossary

differential —the degree or amount to which similar thingsdiffer
disable —to incapacitate or make powerless

interface (in computer science) —the point of interaction of communication between a
computer and another entity, such asaprinter

variation —the differencein thingsthat are supposed to be the same
redundant —unnecessarily repetitive

sequence—thefollowing of onething after another, anumber of things or eventsthat follow
each other

synchronize—to take place or cause to take place at the sametime
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