AutoCart Controls

ES00

Features and Specifications 6.5.2007

Up to10hr of continuous operation on fully chardpadteries
500Ib carrying capacity

Color Camera guided Operation

Auto teach feature for Color guide tape

Auto speed select based on tape width

Flashing lamp sequence annunciates cart conditions
Web Based interface for Basic cart settings

Selectable Left/Right tape guide

Dual Programmable Ultrasonic collision avoidanceedion
Optical Bumper E-Stop with Safety relay

33"/second (165'/minuite) maximum speed with safaiynper
1 Meter turning radius

Built in 25amp/hr battery charger

3hr charging

Absorbed Glass Mat Batteries

Speed regulated servo drive

Expandable 1/0 for on board control

Optional radio interface to external control

Description and Operation

The Autocart E500 is a battery operated automasédenty cart guided by a color
camera. The cart is designed to follow coloredrflape or a painted stripe path. The
base cart is loaded with user-friendly features ¢ha provide a delivery route with just a
few basic rules in path design.

Web interface allows any Laptop computer with In&trExplorer to view and
change cart speed, ultrasonic ranging, cameragetind servo gains. Carts are factory
programmed to follow safety orange color tape antp&Jser may choose a new color
that provides the best color contrast against fte@r using a color selection routine or
the auto-teach function.

Theauto teach featurewill allow the user to train the camera to follevselected
color by placing the cart on the desired color ta@mel turning on the teach mode. Once
set the user may store the new color setting amddlt is ready for service.

The cart is provided with automatic speed control based on tape widthlrhe
wider the tape the slower the command speed wilPkecing wider tapelines in front of
stopping areas such as load/unload stations amersowill automatically slow down the
cart. The range of cart speeds between wide tapp@amow tape is a function of % of
speed to a minimum of 5” per second. Tape widtiathes is the fastest speed and 6
inches the slowest. Anything in-between will vamg speed accordingly.



When adding wider tape to slow cart speed down,myast always add the wide
portion of the tape to the outside of the loop mpasite the guide selector (left/right
switch on top of panel). This insures stable op@natvhen transitioning tape widths.

The cart is provided withféeoor proximity sensor. Each time the cart senses a
steel plate it will initiate a slow down and stdipgs advisable to place 4-6 ft of widened
tape in front of the stopping plate to slow thet speed before stopping. This will
provide a more precise stopping location. Theisambt intended to stop on the plate but
to be initiated to stop by detecting the plate. ©siopped the cart may be re-initiated by
pressing the green button. Cart will commence derantil it detects the next stopping
plate. During operation the cart may be stoppedm@eyby pressing the Green button.
Pressing the green button again will initiate the to go. Pressing the red button will
power down the cart and immediately apply the br&kaling the red button will re-
initialize the cart operation in about 10 seconds.

The cart is provided with twoltrasonic anti collision sensorsUser may select
the automatic range, or a fixed range and blochketeside or right side operation in a
turn. See Web Page for ultrasonics sensor setupn\sét to speed proportional sensing,
the faster the cart goes the farther the ultrasar@dooking out providing additional
stopping time. The slower the cart moves obstalesllowed to be closer with out
initiating a stop. This feature allows close quadjeeration when approaching load and
unload areas where obstacles would normally interigth the cart.

An optically monitored safety bumperis provided to E-Stop the cart when
bumped. This immediately applies the brake wheadaetl. Once the obstacle is
removed from the safety bumper, the cart may beitieted by pressing the green start
button twice.

The cart is provided with Left/Right guide selector This will steer the cart to
follow the inside or outside of the tape. The edt perform best when the inside of a
loop is selected. If the cart were going “NASCAR"@CW the left position would be
selected. If the cart were going CW the inside \ddad right position. If the tapelines are
laid out with a “Y” intersection, the user may clseavhich direction the cart may follow
by selecting left or right.

Cycle start/stop button

Lest/Right
guide Selector

Cart Power on/of
button

Push to stop
Pull to power up

Ultrasonic anti-collision
detectors

E stop bumper T £ G }

The cart is provided with music chime and a visible yellow lightThe music
chime will play when the cart is in motion. A flasg lamp will alert personnel that the
cart is active and in motion.

Theyellow beacon will change its flaslsequence to alert the operator the
following conditions. Slow flash is normal operatizvhen the cart is movingast flash
indicates that the cart is off the color pathor the color is not properly selected. The
cart will not move in this condition. A fast flagbllowed by a slow flash along with a
“ring ring” sound indicates an ultrasonic block ahd cart will not go. A fast flash
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followed by a slow flash and a sound melody ingisahat the brake is not selected in
the ON position. The brake release handle is locatecart back and must be in the
operating position (handle down).

The sound modulewill play a continuous melody for normal operatidn “ring
ring” sound will indicate that the ultrasonics is pcking up an obstaclewithin the set
range.A “door-bell” sound indicates that the battery islow at the 20% level and the
cart should be re-charged. If ignored the cart stdp operation at 5%. This protects the
batteries from damage.

The cart guidance servo system is provided witbrstg gain proportional to
speed. This gives the cart its ability to makettiginns at slow speeds and to smoothly
follow a straight line at faster speeds. Theregsia vs. speed table in the web page for
“tuning” the cart. This table is factory set andiai$y requires no additional changes.

The cart is provided with anti-runaway protectibattwill shut down the cart
immediately upon detection. Cart must be resetrasthrted by pressing and pulling the
red stop button. If problem persists consult factorsee troubleshooting.

Yellow Beacon Lamp and Sound Module

Yellow beacon lamp will indicate that the cart i'sand running. The cart will annunciate
with different flash rates the following diagnostimctions.

Steady On lampindicates that the cart is powered up and readyrto
Slow flashis normal operation when the cart is moving.
Fast flashindicates that the cart has lost guidance andnwillmove.

Two fast flashesfollowed by a pause indicate that the brake isimtite working
position (handle down) or when combined with a Ritigg sound indicates an ultrasonic
block. Cart will not go.

Sound Module ContinuousMelody play when the cart is moving. When castgpped

at a load/unload station sound module is off. Upotton release sound module will play
for 3 seconds before the cart moves. The Ultrassratways active and will alert with a
ring sound when approached in the sensing range.

Doorbell soundwhen running indicates a low battery level of apgprately 20%
charge. Cart should be re-charged.

Yellow
Beacon

Sound Module




New cart startup sequence

Cart is factory pre programmed to follow safetyrmatape. After assembly of
control panel and beacon lamp assembly carefulbpraect batteries by plugging in the
blue connector to cable plug on battery tray.

Open panel door and make sure circuit breakem.is o

Place the cart over orange tape by aligning thet fand back arrows to the tape.

Power up the cart by pulling the red button ontc@rpanel top. Allow about 10
seconds for boot-up. Cart will turn on yellow beato acknowledge power up is ready.

Place the left/right selector switch to follow ttert on the inside of a loop. If you
are running CCW or NASCAR you must place the switcthe left position. If you are
going CW you must follow the inside by selecting tight position.

Press the green start button to initialize sabetyper. Press start button again
and cart will start the melody module and aftee¢hsecond start to move. Cart will
accelerate to the speed set via the WEB page (festd to 33inches/sec). The cart will
operate until it detects a stop plate aligned withfloor prox. This detection will initiate
a slow down to stop.

It is important to place the floor prox some digta ahead of the desired stopping
location. It is also a good idea to double or &iplide the tape 4-6 feet before a stopping
plate to provide a predictable stopping locatioms hlso recommended to widen the tape
path before a turn. This will prevent cart run afid possible material spill around
cornersWhen adding wide tape to slow down, you must widethe tape on the
opposite side you are followingThis insures that the cart will not follow the wited
edge. See path layouts PG 36.

I

Auto-Teach Color Camera

The Cart is factory programmed to follow safetyng@ tape against a concrete color and
light gray floor. The following procedure will allothe user to teach a new color for cart
guidance.

1. With power off, place the cart on a straight remlor tape. Use the front and rear
arrows to position the cart on stripe. It is vanpbrtant to center the cart on the
tape with the new arrows.

2. With the power off, (red button pressed) openganel door and turn Dipswitch
1&2 on. They are located on the processor boatldemmiddle of the control
panel. See Fig.1 below. This is the inputs thahaeded to tell the processor that
the auto teach function has been selected.

3. Turn on the cart by pulling the red button. Tlill initialize the processor and
the learning sequence. This process takes abaectihds.

4. A fast flashing LED on the upper left side oa tircuit board indicates that the
camera is recognizing the new color. See Fig.1

5. With the power on turn off dipswitches1&2.

6. Test run the cart by pressing the green butticet(once to initialize safety
circuit and once to commence operation). Cart shtmllow new color tape. If
cart is operating erratic repeat this proceduregomore careful to align the cart
exactly over the center of your tape.
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7. If cart is not functioning properly after a céeipf tries you may need to switch to
a different color tape. Make sure the tape is fatlyered in the view; with no
holes or dirt you may also proceed to the manualecta program starting on page

6.

Flashing LED
indicates

Guidance colc
is recognized
(Second LED)

Third LED
indicates
ultrasonic bloc
by changing
intensity. Dim
indicates no
obstruction.

Processor
Fig.1

Dipswitch 1,2,3,4

1&2 on for self teach
mode. Self teach is
initialized when cart is
powered up with switch
1&2on.

Note: all svitched off
for normal operation




Camera program to view and teach colors
Ethernet WEB page to enter and save settings.

This program allows the user to select the coldhefguidance stripe with background
color to optimize tracking. Once the new colorssekected they must be loaded via the
WEB page providedCart camera must be positioned on center of guidarcstripe.
Use front and rear arrows on cart for alignment. Aserial cable and an Ethernet
crossover cable must be used to perform this funcn.

1. Connect serial cable to Guidance processor (Uppa plug).

2. Position toggle switches 1 &3 to the right. &&gp2.

Plug for serial
connection to comput

Optional rear
camera connection

Camera and LE!
lamp connection

To view the camera with the computer, set the
Fig.2

do the following positions.

Set switch to Cam “A”

position (right) ’\

Set Rabbit/Cam A to the
“A “ position (right)

Note: When finished turn all
switches to the left positiol




Camera View and Program

The following settings are automatically downloadedhe camera processor from tI'Je
guidance processor each time the cart is startb@nWiewing the camera with a
computer you must have the Seattle Robotics soétweamanually enter some of the
settings. The procedure is slightly tedious bybif follow the steps in order it will
speed the process. The software to utilize thistfan is available from the following
website. http://www.cs.cmu.edu/~cmucam2/CMUcam2Gpll.z

(2) Click OK if you are

using the No. 1 serial (1) Click on the

port, or enter your port CMUcam2GUI

number and click OK. Icon on your
desktop




A “camera found” message should initially appeathie Console line. If no
camera is detected, a “looking for camera” messaljée displayed — in this
case make sure switch settings (Fig 2, pg 6) aoedar and the serial port is
workina, and r-start the GCMUCamGUI proara

(3) After the Camera Ready (4) Click the Send button
message is displayed, type in to transmit the command
45 144. This command turns on the camera.

the automatic exposure function.

(5) Click the Config button an
the next screen will pop up




(10) Click Camera View
to view the image stripe

(6) Select Camera
Resolution to High

|4O

|| 174 || 11c |

(7) Type 40 for cropping
upper window.

(8) Type 110 for croppin
lower window.

(9) Click on
Set Window

operation.

The virtual window settings provide a window ofwi& optimize camera




(11) Type 35 for typical
tolerance. The wider the
value the more color
range the camera will
track user range —(15-
40)

/

7

(12) Select Grab Frame
This will initiate a

“snapshot” of the Camerg
view.
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: (13) Place the curser over the desired area
(14) After Light Blue (usually in the center of the bright spot) and
highlighted area is Click. A light blue highlighted area will be
selected, Click on the automatically selected. You May try different
Color button and the nex areas to Click on to achieve a solid Light blye
screen will appear. area over the stripe as shown.

A color strip will be
visible
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This is the
tracking window
that will produce
the position error
to the guidance
processor.

(16) These 6 groups ol
numbers are the values
selected by the camera.
They must be documented
and entered in the WEB
pagefor “Color Stripe
Setup”. See pages11-13.
Note: Min and Max value
are entered in the Min and
Max values on the WEB
page. Don’t transpose entry

= AN

Red Green Blue Red Green Blue
Min Max

(15) Click on the Track Color button and a darkebluindow will appear. Moving
the cart from left to right of the stripe will shatve tracking. The dark blue stripe
should be visible across the window when the samoved from left to right over
the stripe. With the blue stripe visible you masttein the cart by simply
switching the both toggle switches on the guidgmoeessor to the left position
and unplugging the serial cable to the computdres€ values are not saved so
don’t kill the cart during the tesbnce satisfied with values record the six
numbers in the Min and Max colors and enter them \a the WEB interface
under the Color Strip Setup. See page 13-17.
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Autocart WEB page Configuration
Utilizing an Ethernet connection with a crossovalle and Internet Explorer
allows you to access operating data, enter cotors the camera viewer program and set
the cart operating speeds. The following pagesiaaédable for setups.

Ethernetcrossover cabl
connected to port on panel side
to computer

Note: Unplug Ethernet cable
before <hutting down.

IP address
192.168.2.50

Startup Screen

\ IP Address 192.168.2.50

Clicking on one of the choices
will take you to the described
screen.

Steering and speed setup table
for speed adjustment, along w
steering gains

Color Stripe to View or progra
color selections.

Ultrasonic Sensor Ranging

Status View for software
version and operating data.

Links to
detail pages
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Steering and Speed setup Table

Each field is a gain
setting associated
with speed in inches

Gain factor for
Magnetic tape
guidance systems.
Not applicable fo

camera guided carts

per second.
255= Highest Gain

With the
optional speed
selector switch
this field is
associated with
the fast speed
selected.

Perform
selected
action

[

With the optional
speed selector
switch this field i
associated with
the slow speed
selected.

Apply Values These selections allow]

you to test new speeds and gains with

out saving them (Lost on power
down if not subsequently Saved).
Save to Flashwill save data

Reload from flashwill restore last
saved gains and speeds

Restore Factory Defaultswill set
speeds and steering gains to factory
values.

14
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Maximum speed
cart will operate on
straight, single line
paths. Medium
speed applies if
optional speed
selector switch is
not preser




Color Stripe Setup

The six numbers for the three colors dictate tlueiat color selections for proper
guidance. Color may be read from the auto teachasually entered from the camera
viewing program, or simply copied from other cantishe same area.

Links to other
pages
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Camera colors may
be manually entered
from camera viewer
program. When
page opens, current
values are shown..

Apply Values These selections allow you to
test new speeds and gains with out saving
them (Lost on power down if not
subsequently Saved to flash).

Learn Colors currently in view is an Auto
teach function. Make sure cart is aligned on
stripe front and rear when performing this
operation.

Save to Flashwill save data

Reload from flashwill restore last Saved
colors

Restore Factory Defaultswill set color to
factory values.




Ultrasonic Sensor Setup

The following diagram illustrates the approximag@sing field of the ultrasonic sensors.
The angle of each sensor, and the distance betivesn is user adjustable. They are

shipped folded back for safe shipment: one ofdoggiired startup steps is to orient them
into a useful configuration. The diagram belowwdddelp understanding of the options.

Right-aimed sensor T

Left-aimed sensor

By using the “fixed distance” option on the webpagéow at various distances and
listening for the ultrasonic alarm sound (a telemhstyle ring) a user can position the
sensors and test various objects at various rangesne up with a custom sensing area
to fit their particular payload and pathway. To# be tested in three directional modes,
as well: with the wheel straight, turning left amdning right. Users can, at their own
discretion, disable an outward-looking sensor fara to let turns come closer to
stationary obstacles like walls, posts, racks,smdn.

The speed-proportional option (on by factory defeadljusts the sensing range based on
the cart’s actual speed. The user can set theefrit will look when running at normal
speed (which is the “medium” speed on the Speede&rdhg web page), and as the cart
slows down (controlled by tape width and/or andlaum) the range will be shortened,
down the minimum range which is just ahead of tineper. This allows the carts to
sense obstacles further ahead when at speed wadiequate stop distance, but approach
close to obstacles at low speeds, thus allowingdins to proceed into tighter spaces.
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Ultrasonic Sensor Setup web page

View
current
variables
(also on
Status
View page)

N\

After you select desired without stopping

action above click on the Left-aimed sensor is

Submit window mounted on cart’s
: right side.

X—

Links to other cart WEB pages

Sets the sensing range at
maximum speed or the fixed
range when fixed distance is
selected belov

S

Speed Proportional w
change the ultrasonic
range linearly with
speed from 16" at rest
to whatever is set in tt
Sensing Stop Distance
window above (36" in
this example) at full
speed.

“Full speed” is the
Medium speed set on
the Steering & Speed
Setup webpage (defa
is 33 IPS)

When selected
provides a fixed
distance for all
speeds.

Example 36 inche
set above.

side

Selecting disabled in a
turn will allow cart to
pass closer to objects

Right-aimed sensor is
mounted on cart’s left

17
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Displays software
version & diagnostic
information

Press F5 to refresh
data




Rabbit Guidance Processor

Model AGC3700-BASE

FIG.1
Input/output connector Plug (See wiri Analog Inputs (See wiring
Diagrams for terminal description) Diagrams for pin function
Flashing LED on L Ribbon Cable
stripe connections to
Servo drive board
(See wiring
diagrams for Pin
ID'S)

Camera Viewing

PC connection for g

DIP SWITCH SETTINGS

All off for normal operation.

3 on dead reckon straight

3&1 on dead reckon Left

3&2 on dead reckon Right

1 & 2 on self teach on power uj
See written description for
further explanation

Camera B (rear)
Connection

Camera Select
A Front Camera
B Rear Camel

Core Processor with flash
memory and Ethernet connecti

Connectiol

Camera A (front) r

Camera A (front)
RUN - VIEW

Ultrasonic and I/O connector (See wir
diagram for terminal descriptions)

Ethernet
connector

IDC AGC3700 Processor Base supports the Rabbit @oaessor module. This high
performance processor supports analog and digpaits along with serial and Ethernet
connections. This processor base and core modsfeefically designed for AGC cart operatio
utilizing a specialized color camera to providedguice to a steering servo drive and motor sps
control. Most cart functions are stored in the quacessor. Core processor is plug-in allowing
for easy field updates.

)

ed
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Model DD-2040

steering position and drive speed.

Motor drive is speed regulated with a pulse Tactssethat also provides position

Fig. 2
IDC Model DD-2040 servo drive board is a dual credliMOSFET pulse width driver
capable of operating two servomotors, one for stgeand one for motor drive. The
servo inputs are capable of being commanded byt@nnal pulse width signal for

(distance) counting to the processor board. Dyndmmaking and reversing are can be
selected by command from the host controller. Dprevides filtered & buffered speed
& current signals to the host controller for diagtics.

Tach, Position
Feedback Connections

N

PLD
Programming
Port

Ribbon Cable Connections
to Processor

=

PLD LED Functions
Software DriveTEc?IZble
Version Steering Enable
Reverse
Dynamic Brake
Bottor

20
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Connection




Drive board Adjustments

Fig.3

1098765432

Steering Position Drive Motor
Feedback Position igeg\(;lv At\((;lj.
Adj. (P4) :
increase
speed

Camera Position
Command Adj.
(P1) for straight
wheel position
when in a dead

recon mod
Oscillator
: Bias Adj.
Oscillator P11
Amplitude
Adi .P1Z
Measure with Scope Pin 1 on U9

and Adjust P12 and P11 for +/-
6.25 volts. Frequency 1200hz

Con A
N AVA
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Steering Position Feedback Sensor

The steering position sensor provides angular feedbf the wheel position to the servo
drive and core processor. This provides a closep pmsition along with a camera
command that provides high performance following.

The position sensor utilizes a non-contacting magisensor. An imbedded magnet
attached to the gear drive provides the angulasoreanent and is detected by a
proprietary sensor similar to a compass. This measent method is superior to other
transducers that have mechanical connections sualpat or resolver.

Bottom view of steering Wheel and Position Sensor

Fig.4

Magnetic
Position
Module

% Motor Power Connections

Sensor Plug.
See wiring diagram
for connections

Steering Wheel
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Steering position sensor Measurement

It is important to time the steering position feadk sensor to the servo drive. This
insures that the absolute encoder will indicate s&faight and right when commanded by
the processor.

The first step is to make sure that the output fthenposition feedback is close to zero
when the steering wheel is straight. Measure wivélla square to the cart.

With power turned on but do not initiated the ¢ar§o. Measure with a DVM between
terminals 3 & 4 to make sure the position outputith in range of zero (0) +/- .650V
DC. See Fig.6 below. If measurement is out of rasigeek to make sure that the position
of the magnet is perpendicular to the wheel whenitheel is straight. Failure to make
this adjustment may result in erratic steering.@heagnet under sensor cover Fig.5.
There is a Transtork nut assembly above the moiee that may be loosened and the
sensor re-positioned by hand. Once you have aligmethagnet assembly be sure to
tighten the Transtorque nut assembly to 19.8nalhsbver assembly and make sure
magnet is not touching or scraping circuit boardarer.

Magnet Check

Fig.5

Steering
whee

Magnet must be
perpendicular to wheel
when wheel is facing
straight. Compensation
adjustment (P4) in servd
module can correct for
slight misalignment

Sensor cover
removed to expose
magnet on gear

Transtorque nut assembl

assembly on motor e

shaft Torque to 19.8nm
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Measurement of transducer position

Measure between terminals 3 and 4 with a DVM Fiyd@tage should be between -.650
to +. 650 If measurement is out of this range sagmat check procedure above.

Fig.6

Steering Sensor Compensation adjustment
With the steering wheel perfectly straight, turmveo on but do not initiate cart to cycle.
Measure on Pin 1 of IC U1 for 0.0VDC with DVM (Frg. Adjust P4 to achieve this
value. P4 is a 25 turn pot and can be rotated imitkfy with out damage. If 0.0V cannot

be achieved re-check position sensor reading atmolbe sure that the voltage is below
.65 volts.

Fig.7

Terminal 3
Common

Pin 1 on Ul
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Dead Reckon
Steering Command Check and Adjustment

A steering command must be calibrated to assotiaestraight command from
the processor to the servo drive. This is accoretisafter the steering position check
performed above has been accomplished. The carbmput in “Dead Reckon” mode to
perform this test. Test may be checked with theaaits back or on the floor to check
for straight movement.

To put the cart in Dead Reckon turn on DIPswitch 3on, turn the Left/Right
selector to the Left position and start the cart bypressing the green button on panel
top. This tells the processor to operate in Dead Reckode. The Camera is bypassed in
the program but the ultrasonic and stop bumpeaetiee. A minimum cart speed is
commanded to check cart performance. Adjust thpd®® (Fig.9) to achieve straight
tracking. You may tip the cart on its back to vite steering wheel for center position.

- To measure dead recdarn the Left/Right selector to the Left position

Turn Dipswitch 3 on. Dipswitch is located on thegassor board.

Turn on the cart by pulling red Stop button

After about ten seconds press the Green button.sBauld move drive wheels

and a command to the steering servo to go strdighe wheel is not straight,

adjust the steering centering Pot P1 on Servo Doagd to correct any
misalignments. See Fig.9
Fig.8
Processor

Dipswitch 3 on for
Dead Reckoning
Command

25



Servo Drives
Fig.9

P1 Adjusts Dead
Reckoning for
straight wheel
operation when
commanded from
the processor
(Dipswitch 3 on)
Don't forget to
make sure the
left/right selector
on control panel tc
is in the left
positior

After the dead reckoning test and adjustment, yau tast the left and right commands
from the processor by adding dipswitch 1 on for &fd two on for right. The wheel
should turn approximately 40 degrees in each dmectWhen finished turn all dip
switches off. This completes the dead reckonintpcaion.
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Guidance Camera

IDC —-CMU-500
Camera _
Connection Plug Fig.10
% Cooling Fan
Secure Lens
with anti- rattle
cement
Camera With
Close focus Lens
Fig.11

LED power
connection

LED Lamp
assembl
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AutoCraft Cart Troubleshooting Guide
Electrical

Cart will not turn on
Check circuit breaker in control panel to insure they are all on.

Check Battery plug connectionto control panel. Battery connection
is located inside battery box. This is a blue ialplug. Check to be
sure cable plug is fully seated.

Check Battery voltage to insure 24 VoltsMeasure with DVM on
power terminals on lower left side of control pafetrminals will
have a #6 red and black wire coming from battery.

Cart turns on but will not go when released

Ultrasonic Block This will prevent the cart from operating if an
obstacle is detected by any one of the ultraseaitstiucers.
Cart may be too close to obstacle

Master reset is depressed?ull out red mushroom button and press
green button.

Bumper photo prox is tripped. Check alignment or obstruction
causing prox mis-alignment. Placing a white shégiaper in front of
the reflector on the bumper will indicate with a ot where the
alignment is. Position the red dot in center ofréféector. Prox is
adjusted by re-positioning bracket under controlgbdront.

Waiting for operator releaseis an indication for operator input to tell
the cart to move to the next step.
Pressing the Green button initiates the move.

Ultrasonic transducer unpluggedif a sensor cable to any one of the
ultrasonic transducers is unplugged, the cartnatigo. Make sure
cables are plugged in securely.

Defective Ultrasonic transducerCheck transducesubstituting a
working one in its place. Transducers are equippiéda quick
connecting receptacle.

Battery Low Is an indication that the battery is too low fafes

operation. Battery must be charged. Battery Loimdscated by a
doorbell chime from the music module.
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Brake set in free-wheel position willprevent cart motion. This
insures that the cart will stop properly in loadlamload locations.
The yellow beacon will flash two fast blinks folled by a noticeable
pause. Brake handle in back of cart must be séetdown position.

Car runs away and stops

Tach sensor or wiring fault Tach loss is checked anytime the motor
is commanded to go and pulses are not detectetiw@latun fast
briefly and stop immediately with the brake appli€art must be
powered down to reset the fault. If problem pessisteck the tach
sensor for continuity using an ohnmmeter. Tach seissmeasured on
terminals 9&10, the orange plug on the servo doward. The reading
should be 630 ohms +/- 10 %. Tach sensor is locatadtive motor
top near the brake handle. Sensor is connectedanittutomotive type
connector.

See Fig. 12
Ohm Meter
630 Ohms
1: between
terminals 9
& 10
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Loss of Guidance
Loss of guidance is detected in the microproce@dashing Red LED
on processor board top left side.) The amber lamgaot top will flash
a fast sequence indicating that the cart is ndapa guidance or the
camera is programmed to the wrong colors.

Make sure cart is on stripewhen initiated. Cart is dependent on a
camera signal to operate.

Color selection in the camera may be wrongCheck color values
with the WEB browser. See WEB browser section &wtolors.

Check LED lamp board for illumination. IF no illumination is
observed under the cart in front, check 9-pin $edhle to camera
assembly for proper plug in. Fig.11 Check LED bdardproper
power connection. See Fig.12

Check Toggle switch on guidance processoo insure it is in the
RUN position. See sheet 4 for switch location.

Check motor drive for proper operation by implementing a dead
reckoning command. Dead reckoning command doerseqatre
camera guidance input. This test will check madoiye and feedback
functions. See Page 22 for procedure.

Check for loose connectiorto circuit board on the camera assembly
under the cart. See Fig. 10 for cable placement.

Check Camera view for proper focus Use the camera view program
starting on page 4.

Cart does not run and no indication of faults
Check for circuit breaker trip in control panel
Check to be sure dipswitches are off on processard
Check to make sure all toggle switches are in #ife fosition
Battery voltage too low. Check with volt meter ffvdc
Check for obstruction in front of ultrasonic serssor

Check motor plug for connection
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JCI

E500
Camera
Cart
Electric
al Part
List
Qty ltem Memo

1.00 3-09-00089 IDC POSITION SENSOR

1.00 W92S11D22D-24 MAGNACRAFT SOLID STATE

RELAY

2.00 US-2M-TTL IDC ULTRASONIC SENSOR

1.00 su147 SU147 WELLS CRANKSHAFT

SENSOR

1.00 ECC57-4502 CAR QUEST (PLUG FOR

CRANK SENSOR)

1.00 BC-24LS PATLITE CHIME

1.00 FAZC10/1 FAZ-C10 MINI 10A BRKR

1.00 SCE-16N2006LP SAG. CONT. SOLID DOOR

ENCLOSURE

1.00 SCE-20N16MP SAG. CONT. BP

1.00 BCB-73 IDC CABLE ASSEMBLY

1.00 BCC-62 IDC CABLE ASSEMBLY

1.00 ZB4BZ101 ZB4BZ101 TELEMECANIQUE

FIXING COLLAR & N.O.

CONTACT

1.00 XB4BT42 XB4BT42 TELEMECANIQUE

PUSH-PULL RED MUSHROOM

1.00 ZB4BC3 ZB4BC3 TELEMECANIQUE

GREEN MUSH OPER

1.00 XB4BD21 XB4BD21 TELEMECANIQUE 2

POSITION SELECTOR

3.00 V1-G-YE2M-PVC P+F CABLE (2 METER)

1.00 V1-G-YE5M-PVC P+F CABLE (5-METER)

9.00 QTC 1.5-TWIN PHOENIX TERMINAL BLOCKS

4.00 uUT 16 PHOENIX TERMINAL BLOCKS

1.00 PHXATPQTCTWIN PHOENIX SEPARATOR PLATE

2.00 PHXCLIPFIX355 PHOENIX END ANCHOR
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1.00
1.00
2.00
3.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

2.00

1.00

1.00

2.00

2.00

1.00

1.00

4.00

1.00

1.00

2.00

1.00
1.00

1.00

1.00

2.00

1.00

PHXNS35/7.5
PHXZBF6
FBS 2-12

FBS 4.5

BES-516-362-G-S4-H

ML-Y-24

LAMP-18

IDC-CMU-F-8796

30-9506-99

538-03-06-1023

538-03-06-2023

538-02-06-1103

538-02-06-2103

35143-0201

35141-0201

35728-0201

35727-0201

AGC-3700-BASE

DD-2040

69645K56

AS050

ESM-BL 201

700HLT1Z24

FE-RR8
HP100-P1-CNO3

HP100-BO1

ENSP1F5C305

9703K85

9600K63
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PHOENIX DIN RAIL

PHOENIX TERMINAL LABELS
PHOENIX 2 POS BRIDGE
PHOENIX 4 POS BRIDGE

BALLUFF DC PNP SHIELDED
N.O. 30MM MICRO PROX

IDC LIGHT BOX

IDC LIGHT BOARD

IDC CAMERA PKG

AIM 6' DOM-DOF STRAIGHT
THRU COMP CABLE

MOLEX HOUSING FEMALE
FOR BRAKE

MOLEX HOUSING MALE FOR
BRAKE

MOLEX PINS FEMALE FOR
BRAKE

MOLEX PINS MALE FOR
BRAKE

MOLEX FEMALE HOUSING
FOR MOTOR DRIVE

MOLEX MALE HOUSING FOR
MOTOR DRIVE

MOLEX FEMALE PINS FOR
MOTOR DRIVE

MOLEX MALE PINS FOR
MOTOR DRIVE

IDC GUIDENCE
IDC DUAL DRIVE BOARD

MCMASTER CARR
CRIMPLESS TERMINAL

1/2 INCH HOLE PLUG

EUCHNER SAFETY RELAY

AB RELAY

YAMATAKE REFLECTOR
YAMATAKE PHOTOELECTRIC
SENSOR

YAMATAKE RIGHT ANGLE
MTG BRACKET

BRAD CONNECTIVITY PANEL
MOUNT E-NET CONNECTOR

MCMASTER CARR RUBBER
GROMMIT
MCMASTER CARR RUBBER
GROMMIT



PGF 900 CABLE TO 1 FOR TACH AND BRAKE 1
SUITE FOR POSITION SENSOR
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AGC COMPONENT REPLACEMENT

NOTE: POWER DOWN CART BY DISCONNECTING THE
BATTERY CABELS BEFORE REPLACING ANY COMPONENT

CG-5050 CORD GRIP
Disconnect cable from terminals
Loosen cord grip
Pull cable out of cord grip
Replace cord grip
Reinsert cable through cord grip
Reconnect cable to terminals
Tighten cord grip
HP100-P1-CNO3 YAMATAKE RETROFLECTIVE SENSOR
Disconnect sensor from cable
Remove sensor from bracket
Mount new sensor on bracket
Connect new sensor to cable
HP100-BD1 YAMATAKE BRACKET
Remove Yamatake sensor from bracket
Replace bracket
Mount sensor on new bracket
FE-RR8 YAMATAKE REFLECTOR
Remove reflector from bracket
Replace with new reflector
P7SA-10F OMRON RELAY BASE
Unplug relay from base
Detach wires from relay base
Replace relay base
Reattach wires to new base
Plug relay into new base
G7SA-3A1B OMRON RELAY
Unplug relay from base
Plug new relay into base
3-09-00089 IDC POSITION SENSOR
Unplug orange Weidmueler plug
Remove sensor from cart via the three screws on the white name plate tag
Replace sensor
Plug Weidmueler into new sensor
US-2M-TTL IDC ULTRASONIC PACKAGE
Unplug cable from ultrasonic
Remove ultrasonic box from steel bracket
Mount new ultrasonic to steel bracket
Plug cord into new ultrasonic
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SU147 WELLS CRANKSHAFT SENSOR
Unplug tach sensor cable from enclosure
Pull cable back to tach sensor
Unscrew 1 mounting screw
Pull tach sensor out of motor
Replace with new sensor
Re-harness cable to enclosure
Plug cable into enclosure
SC628D MALLORY 6-28V SONALERT
Unwire the sonalert by loosening the screw terminals
Un-mount sonalert from enclosure
Mount new sonalert on enclosure
Re-wire new sonalert
FAZC10 10A BRKR
Unwire breaker
Un-mount circuit breaker from din ralil
Mount new circuit breaker on din rail
Re-wire new circuit breaker
440RN23117 SAFETY RELAY
Either detach wires from safety relay terminals, or pull the terminals
themselves out of the safety relay
Replace safety relay
Re-attach wires to new safety relay
AIGT0030B PANASONIC TOUCH SCREEN
Either detach wires from touch screen terminals or pull the terminals
themselves out of the touch screen
Replace touch screen
Re-attach wires to new touch screen
FAZC5 5A BRKR
Unwire breaker
Replace breaker
Wire new breaker
W199DEX3 MAGNACRAFT CONTACTOR
Detach wires from contactor
Un-mount contactor from back plate
Mount new contactor on back plate
Wire new contactor
ZBE101 TELEMECANIQUE CONTACT BLOCKS
Un-wire contact block
Detach contact block from Telemecanique base
Replace with new contact block
Wire new contact block
ALL TELEMECANIQUE PUSH BUTTONS AND PILOT LIGHTS
Loosen screw on the base that tightens device to enclosure
Detach head of device via the tab on the base
Replace head of telemecanique
Tighten the base to enclosure
ALL CABLE RECEPTACLES
Unwire receptacle from terminals in the enclosure
Replace receptacle
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Wire receptacle to terminals in enclosure
8501NR43 SQUARE D RELAY SOCKET
Unplug relay from socket
Unwire socket
Replace relay socket
Wire new socket
700HF33Z244 RELAY
Unplug relay from base
Plug new relay into base
ALL WOODHEAD CABLES
Detach both ends of cable
Replace cable
Attach both ends of new cable
IC200UDDO064 GEF CPU
Remove all wires from GEF CPU
Remove Ethernet module
Replace GEF CPU
Install Ethernet module on new CPU
Wire new CPU
IC200UEMO001 ETHERNET COM MODULE
Remove Ethernet cable fro com module
Remove mounting screws from com module
Replace com module
Plug Ethernet cable into new com module
872I-D40EP40-T3 AB PROX
Unplug cord from prox
Replace prox
Plug in new prox
BOTH RED AND GREEN MARUYASU LAMPS
Unwire lamp bases
Replace lamp
Wire new lamp base
LAMP-18 IDC LIGHT BOARD
Unplug light board
Replace light board
Plug light board back in
CMU-F-8796 IDC CAMERA PACKAGE
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Tape Layout for E500 Autocart

Left Right

%)

4+—
Always apply slow-down tape on
the opposite side cart is selected to
follow. This example cart would t
Slow down area Autocart selected to follow right and slow
down tape is applied to the left of
tape path.

Cart path with single lane operation.

4/

Left Right

/

Minimum Radius
of 1.5m or 58
inches when
following outside
of tape path.

/s

Wide tape applied before
sharp turn will prevent
runoffs and possible
material spills —>

Cart path with loop operation.

Left Right

Direction CCW @

4_

Cart is selected to follow left or inside of

loop for CCW direction. For CW direction
select right to follow inside of loop.

Apply doublewide tape on the outside of
loop path to slow cart spe:

L Wide tape in corners
prevent runoffs and
spilling material

Minimum Radius of 1m ¢ f
39 inches when following
Stop plate inside of tape path.

—>

Applying doublewide tape, 3 to 4ft before
the stop plate will improve stopping locat
and provide a smoother decelerat

Singlewide floor tape
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