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FEATURES 

The Advance Robotic Servo Ladler, Model 
SL-1200 is designed to be used with 600-
1200-ton diecast machines. It features a 
control assembly that houses the electronic 
circuitry and operator station, a remote 
operator panel that houses the switching and 
status indicators, a mechanism assembly, 
and two 30-foot cables with connectors. 

The Ladlers use servo motors and gear boxes 
so that no belts, pulleys, or cams are needed 
on the internal mechanisms. The drive system 
uses brushless servo motors with encoders 
that use closed-loop feedback to assure 
consistent shot-size repeatability and arm 
positioning from shot-to-shot, as well as smooth 
acceleration and deceleration through all 
speed changes. 

The heavy-duty arm assembly uses a double 
reduction worm-gear reducer that direct-drives 
the crank arm. The cup assembly uses a heavy­
duty worm-gear reducer that drives chain 
linkage for smooth pouring. 

The Ladler can simultaneously rotate the 
ladle cup while moving the arm. This dual 
action provides two benefits: 

• It ensures that the pou ring metal will 
always accurately flow into the shot­
sleeve pour hole (referred to as the 
"drip move") . 

• It allows the operato r to program the 
cup to rotate to the horizontal position 
while the arm is return ing home after 
pouring , thus reducing the overall 
cycle time. 

Advance Products "quick-change" ladle cups 
need no tools to install . Simply slide the cup 
onto the pivot shaft, and secure it with a steel 
pin . 

Advance Products Corporation 

The Ladler is controlled by a Mitsubishi PLC 
that is standard on all Advance products. The 
operator station uses an easy-to-read LCD 
(liquid-crystal display) with the MVA PC or a 
1/4 VGA touch screen. Each program is easy 
to set up, and is menu-prompted, so that no 
previous programming experience is 
necessary. The unit can store up to five 
hundred programs for touch screens and two 
hundred programs for the MVA PC. 

The remote operator panel features rotary 
switches to operate the !adler. The controls 
will: 

• Se lect an automatic or manual 
operation. 

• Control forward or backward arm 
movement. 

• Adjust the shot-size during manual 
and automatic cycles with "on the 
fly" changes. 

Pushbuttons are used to start an "auto cycle" 
and a "homing" sequence. An array of status 
indicators light to show the operator when: 

• There is no metal in the pot. 
• The metal in the pot is low. 
• An automatic cycle is in p rogress. 
• An automatic cycle has been 

aborted. 
• The 2nd metal probe is in use, or the 

probes are defective. 

There are also indicators that light to show the 
positions of the !adler arm and the ladle cup. 

The Advance Robotic Servo Ladler uses state­
of-the-art technology, and is designed for safe, 
reliable service. It is the ideal product for those 
who want to achieve top performance from a 
!adler. 
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TECHNICAL SPEC/FICA TIONS 

SYSTEM TECHNICAL 
SPECIFICATIONS 

ADVANCE ROBOTIC SERVO LADLER- MODEL 1200 

Shot-Size Repeatability .. .................... ..... ... .. ........ ... 99+%. 

Mechanical Stroke .. .... .......................... .. .............. .. .. 72 inches 

Pouring Capacity (excludes cup) .. .............. ...... ...... 25 pounds 

Programmable Speed ...... ......................................... 40 inches-per-second. 

Position ing Repeatabi lity .. .... ...... ...... .. ..................... . 050 inches. 

Maximum Number of Stored Programs ........ .. .. ...... 500. 

- 1-

Power Requirements .... ........ .. .... .. ........ .... .. .............. 208-230 VAC, 3-phase 60Hz, 20-
ampere 
feeding a transformer in a standard 

Transformer Requirements .............. ...... .... .............. 3 KVA. 

Dimensions: 
Control Box .......... .... .... .. .. .. .............. .... ............ ...... See page 1-3. 
Ladler Dimensions .................... .................... .. ...... (See illust rations on pages 1-2) . 

Weight: 
Mechanism .... .. .... .... .. ...................... ....................... 750 lbs. 
Control Assembly .. .. ...... ........ ...... .............. ........ .... 250 lbs. 

Advance Products Corporation reserves the r ight 
to change specifications at any time without 
incurring any obl igation to incorporate changes in 
products previously sold . 
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TECHNICAL SPECIFICATIONS 
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TECHNICAL SPEC/FICA TIONS 
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TECHNICAL SPECIFICATIONS 

-NOTES-
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UNPACKING AND SETUP -2-

UNPACKING 

The Advance Ladler system consists of: 
• The ladler mechanism 
• The control box 
• The remote operator's panel 
• Two 30' cables with connectors 
• Technical manual 

• Optional pedestal 

• Electrical schematic 

WARNING: THE LADLE MECHANISM IS 
VERY TOP HEAVY. MAKE SURE THAT A 
HOIST IS ATTACHED TO THE EYELETS 
AT THE TOP OF THE MECHANISM BE­
FORE REMOVING THE BASE PLATE 
MOUNTING BOLTS. DO NOT LIFT THE 
MECHANISM BY THE ARMS OR DAM­
AGE TO THE GEARBOX WILL OCCUR. 

1. Carefully unpack the shipping crates 
and cardboard boxes and lay the con­
tents out so that you can easily iden­
tify and access them. 

2. Move the control box to the desired 
location. 

3. Place the remote operator's panel at 
its desired location . NOTE: You can 
hang the panel on a wall, or mount it to 
a stationary support. Use the mount­
ing holes that are provided in the back 
of the case for this purpose. 5 

4. Set up the pedestal near the metal 
container. You will anchor the pedes­
tal after you set up the ladler mecha­
nism and position the assembly. 

5. Use a hoist and hook a chain through 
the eyelets provided in the top of the 
ladler mechanism. Lift the mechanism 
and set it on the pedestal so the mount­
ing holes align, then secure the mecha­
nism to the pedestal with the appropri-
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7" 

ate size bolts, lockwashers, and nuts. 

6. Bolt the pedestal to the floor. 

WARNING: DO NOT ALLOW THE 
MECHANISM AND PEDESTAL ASSEM­
BLY TO FREE-STAND. IT IS VERY TOP 
HEAVY. UNTIL THE PEDESTAL IS AN­
CHORED TO THE FLOOR, USE SOME 
SORT OF SUPPORT AT THE TOP OF 
THE MECHANISM TO PREVENT IT FROM 
FALLING OVER. 

MOUNTING THE CONTROL PANEL 
CAUTION: The control must be f ree 
standing. Do not mount it on the die 
casting machine where vibrations could 
damage its components. 

If you intend to leave the control panel 
free-stand ing, we suggest that you use 
an ADVANCE floor stand, shown below, 
which is made especially for the control 
panel. Locate control and bolt stand 
to tbe floor. m 

.a 

B . 
0 0 

24"-

1 l 
r 

1---- 27"'----1·1 

MAX 
WEIGHT: 

LBS 
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UNPACKING AND SETUP 

CONNECTING THE CABLES 

Refer to Figure 2-1 for the following steps. 

1. On the control box, raise the locking 
arms on the remote cable connector. 
Insert the male end of the remote cable 
into the connector as far as possible. 

REMOTE 
OPERATOR PANEL 

Lower the locking arms to secure the 
connectors. 

2. Similarly connect the male end of the 
mechanism cables to the other control 
box connector. 

3. Connect the free end of the mecha­
nism cables to the ladler. 

SHOP AC 
ft • JUNCTION BOX 

••• • •• 
AC 

LINE 

230V 
ap 

EMOTE CABLE ~ 
LADLER 

MECHANISM 

INSTALL 
ANCHOR 
BOL 
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I I 
I I 

---· .. ECHANISM 
~::::::=:::=:l !=========================~~ POWER CABLE 

PTIONAL 
STAND 

Connecting The Cables 

FIGURE 2-1 

ECHANISM 
CONTROL CABLE 
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CONNECTING THE AC POWER 

WARNING: BEFORE WIRING THE 
LADLER'S CONTROL BOX, TURN OFF 
AC POWER AT THE THE SHOP'S JUNC· 
TION BOX. FAILURE TO DO THIS COULD 
RESULT IN ELECTRICAL SHOCK, OR 
EQUIPMENT, OR SHOP DAMAGE. 

1. Refer to Figure 2-2 and connect the 
wires from a power cable coming from 
the shop's junction box to the screw 
terminals of the ac disconnect termi­
nal block inside the control box, as 
shown. 

Ensure a proper ground 
line is connected to 

the supplied 
ground lug. 

L1 

w 
(/) 
~ u. 

UNPACKING AND SETUP 

NOTE: The control panel is factory wired 
for 208-230 VAC, 3-phase standard. 
Optional transformers for 480 VAC -(US). 
380/415 VAC (CE), 600 VAC (CAN) are 
available upon request. 

If the red LED on the phase monitor is 
not on, reverse L 1 & L2 or L2 & L3 to 
correct the incoming phase. 

L2 

w 
(/) 
~ u. 

POWER 

WIRING 

208 TO 230 V AC 
3 PHASE ONLY!!!! 

L3 

w 
(/) 
~ 
u. 

D 

D 

Connecting The Power Cable 

FIGURE 2-2 
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UNPACKING AND SETUP 

CONNECTING THE ELECTRICAL 
INTERFACE 
The electrical interface is shown in the 
"Technical Documentation" section . 

The terminal block interface points for these 
relays are located in the lower left section 
of the control box. 

The factory-standard coil voltage for 
isolation relays is 120VAC. The actual 
relays that are installed may be different, if 
requested by the customer. Before making 
connections to interface terminals , verify 
the voltage of the installed relays. 

The following terminals are used in the 
electrical interface. A description of each 
terminal is also included. 

1341 - COMMON 
This is the common side of the coils of the 
isolation relays. The neutral side of the 
source should be connected here. 

1340 - DIE CLOSED 
This is an input from the die cast machine 
indicating that the die is closed and locked. 
It must be present to enable the ladle to 
pour, and also break and remake before 
the ladle will pour on the next cycle. 

1350 - ROD BACK 
This is an input from the die cast machine 
indicating that the shot rod is fully retracted. 
It must be present to enable the ladle to 
pour, and also break and remake before 
the ladle will pour on the next cycle . 

Page 2-4 

1360 - AUTOMATIC ENABLE 
This is an input from the die cast machine 
enabling the ladle to move past the home 
position during a cycle. Normally, this 
comes from a ladle on/off switch located 
on the die cast machine's control panel. 
However, if the installation requ ires, this 
interface signal may be used during each 
cycle to prevent a collision by keeping the 
ladle from moving into the shot sleeve area 
until signaled to do so. 

1370 - CYCLE START 
This is an input from the die cast machine 
wh ich may be used to start each cycle of 
the ladle. Normally, the Cycle Delay timer 
is used to start each new cycle. If the 
Cycle Start input is used, this timer should 
be disabled. If this timer is not disabled, 
the ladle will start a new cycle before the 
die cast machine signals it to do so. Refer 
to page 3-13. 

1380 & 1381 -POUR COMPLETE 
This is a set of dry contacts that close at 
the end of the pour sequence. It should be 
used as the input to the die cast machine to 
make the shot. The contact closure is 
delayed from the time the cup reaches the 
third pour angle by the Pour Drain and 
Shot Delay t imers. The length of time the 
contacts remain closed is controlled by the 
Pour Complete Timer. 

Advance Products Corporation 



UNPACKING AND SETUP 

LADLER CUSTOMER INTERFACE 

ISOLATION RELAYS 

1341 1340 1350 1360 1370 

t t t t t 

~ 
9 

I 
I 
I 
I 

1380 1381 

NOTE: INPUT ISOLATION RELAY COILS ARE 
120-VAC, UNLESS SPECIFIED OTHERWISE. 
CONTACTS ARE RATED AT 5-AMPS, 250-VAC 

Cycle Start (Optional) 
Automatic Enable 

Rod Back 

Die Closed 
~,_ __________________ _,. Common For 

Ladler Customer Interface 

FIGURE 2-3 

Isolation Relays 

NOTE: See pages 6-5 and 6-6 for optional interface wiring options. 
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UNPACKING AND SETUP 

INSTALLING THE LADLE CUP 

Sl ide the ladle cup over the end of the arm 
shaft and align the mounting holes (see 
Figure 2-4). Install the pin through the 
mounting holes to hold the cup in place. 

LADLERIT:l 

ARM ~ 
I QUICK-CHANGE PIN 

I (NO BOLTS OR TOOLS 
NECESSARY) 

Installing The Ladle Cup 

FIGURE 2-4 

FINAL INSPECTION 
Before powering up the ladler, inspect the 
following items. 

1. Make sure each end of both the re­
mote and mechanism cables are 
locked to their jacks. 

2. Check all cables inside the control 
box for loose connections that may 
have occured during shipping or the 
connecting of power/ interface wiring. 

3. Check cable connections inside the 
cabinet at the bottom for loose strands 
of wire that may cause shorts be­
tween wire terminations. 

4. Make sure ladler Is bolted to the 
floor. 

Page 2-6 

INITIAL POWER-UP 
NOTE: Be sure to perform final inspection 
before powering up the ladle. During the 
initial power-up, be prepared to immedi­
ately turn off the power in the event the 
mechanism trys to "run away" due to pos­
sible damage during shipment or the con­
necting of power/interface wiring. Also, be 
sure that there are no personnel in the 
path of the ladle arm. 

1. At the control box, turn the power 
disconnect switch to ON. 

2. Apply power. 

3. After power-up, the Mitsubishi touch 
screen will show the initial power up 
screen shown on page 3-2. 

Advance Products Corporation 



UNPACKING AND SETUP 

- NOTES-
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UNPACKING AND SETUP 

-NOTES-
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PROGRAMMING & SOFTWARE -3-

The software used by the Mitsubishi touch screen in the ladle system is an application 
oriented program that is used as an operator interface. By using this operator interface, the 
operator can change several variables, or parameters, involved in the ladle system to modify it's 
behavior as desired. 

The software system uses different menus as options to change the variables or param­
eters of the ladle. These menus are shown in Figure 3-1 below: 

Main Menu 

Figure 3-1 APC Ladle software diagram 

Advance Products Corporation Page 3-1 



Programming 

MAIN MENU 

To change any program or machine parameter of This is the first screen as shown in Figure 3-1 
the ladler system, use the operator panel and its on page 3-1 . From this screen all other 
different sections on the touch screen. A general screens may be reached. 
procedure of how the operator interacts with the 
ladler system, via the operator panel, will be ex­
plained below and before entering the software 
menus explanation. 

To select a menu, touch the desired choice. Once 
selected, a menu for the corresponding screen will 
be displayed. 

INITIAL AND NORMAL RUNNING MENUS 

Apply power. The display on the operator interface 
screen will show the startup screen shown in Fig­
ure 3-2. 

Firmware: V6.03 Boot: V4.13 

Status: Checking files 

Driver 1: FX- SERIES( CPU) I 
Driver2: I 
PLC 1: I 
PLC2: I 

Power-up Screen Figure 3-2 

After the power-up screen is displayed, the Main 
Menu screen is displayed. 

Page 3-2 

Main Menu Figure 3-3 

This screen shows the actualladler program 
that is loaded into memory. The ladler pro­
gram is identified by the "Using Program.)' 
on the display, followed by the program name. 
In the example, the program name used is: 
AAAAAAAA. 

The date is displayed in Standard Date For­
mat in the upper left hand corner with the 
month listed first followed by the day and 
then the year. In this case, the year is 2023, 
the month is March and the day is the 7th. 

The time is displayed in the upper right hand 
corner. Either the date or the time may be 
modified by touching the desired selection. 
At that time the following menu, Figure 3-4 
is displayed. Enter the date or time. If a 
time entry is being made, then an AM/PM 
selection screen is displayed for input as 
shown in Figure 3-5. 

Advance Products Corporation 



<< >> 
Numeric Entry Screen Figure 3-4 

AM 

PM 

Cancel I 
AM/PM Entry Screen Figure 3·5 

Advance Products Corporation 

Programming 

HOME 

Performing a Home Sequence is required after 
power is applied and before running an auto 
cycle. This allows setting a zero reference po­
sition, relative to a programmed move in a user 
program. The home key is used to perform a 
!adler home sequence. After touching the 
HOME LADLER key on the touch screen, or 
pushing the PUSH TO "GO HOME" button on 
the remote operator panel, the following screen 
appears. 

Note: The switch on the Remote Operator Sta­
tion must be in the MANUAL position to start a 
homing cycle. 

r-, Start Home : 
~ Sequence_ j 

Current Ar~ Posit ion: 000 .00 

Current Cup Posit ion: 000 .00 

Home Screen Figure 3·6 

J NEXT ! 

Once the Start Home Sequence key is touched, 
the ladler cup will go to its home position then 
the arm will begin moving back to the home 
position. During that time, the current cup and 
arm positions are displayed next to Current Arm 
Position and Current Cup Position. 

The Stop Move key should be pressed if it is 
necessary to abort the move. 

Press the MAIN key when you are ready tore­
turn to the Main Menu. 

The NEXT key is inactive at this time. 
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Programming 

PROGRAM SELECTION 

Main Menu Figure 3-7 

Program selection can be initiated by touching ei-
ther the New Program key or the current program 
name in the Using Program box on the Main Menu 
as shown in Figure 3-7. Then the program selec-
tion screen, similar to the one in Figure 3-8 is dis-
played. 

Program Selection Screen Figure 3-8 

Touch the Save Program key and the program that 
was being edited is saved with the name listed in 
the Recipe box. (This is automatic and not really 
required.) To change the name of the program, 

Page 3-4 

touch the name, then enter a new name on 
the keypad similar to Figure 3-9. 

Touch the Clear Program key and the pro­
gram that was being edited is erased. 

Touch the name in the Recipe box and 
the screen similar to the one shown in 
Figure 3-9 is displayed. 

TEST2 

A B c D E F G H ESC 

I J K L M N 0 p <-

Q R s T u v w X CLR 

y z 0 

A A () @ MAIL DEL 

a-z 0-9 SPC << >> ~ j 

Main Menu Figure 3-9 

You may enter a new name or touch the 
return key in the lower right hand comer to 
return to the Program Selection screen. 

You may select the a-z key to switch to the 
lower case keypad or the 0-9 key to switch 
to the numeric keypad. When the new name 
has been keyed in, touch the return key in 
the lower right hand corner to return to the 
Program Selection screen. 

Touch the Load Program key on the Pro­
gram Selection screen as shown in Figure 
3-8 and a screen similar to the one in Figure 
3-10 is displayed. Touch the desired pro­
gram name or touch the Cancel key. This 
will bring you back to the Program Selection 
screen depicted in Figure 3-8. 
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Programming 

TEST 

TEST2 

Cancel 
Program List Screen Figure 3-10 
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Programming 

EDIT ARM POSITIONS 

Editing arm positions may be initiated by pressing 
the .. Edit Positions .. key on the Main Menu as shown 
in Figure 3-7. Then the Edit Arm Positions screen, 
similar to the one in Figure 3-11 , is displayed. 

Edit Arm Positions 

Arm Pour Position 00.00 

Arm Drip Distance 00.00 

Arm Backout Distance 00 .00 

Arm tlax Back Position 00 .00 

Arm Spill Off Distance 00.00 

Current Arm Position l ooo . o~ 
I HAUl II I PREUJI I HEXTJ 

Edit Arm Positions Screen Figure 3-11 

Refer to Figures 3-11 and 3-12 for the parameter 
descriptions listed below. 

The Pour Position is the distance in inches from 
the home position in which to pour the metal into 
the sleeve. 

The Drip Distance is the distance in inches from 
the pour position to the drip position. 

The Backout Distance (optional) is the distance in 
inches for the ladler to move the arm back away 
from the shot sleeve before the cup levels back to 
home. 

The Max Back Position is the distance in negative 
inches (red) from home that the arm can travel into 
the pot. 

LADLE ARM 
MOTION 

DRIP 
POSITION 

BACKOUT 

7 

4 

POS 0.0 
HOME 

MAX BACK 
J---'--.....j POSITION 

Ladle Arm Motion Screen Figure 3·12 

Any of the previous parameter values may 
be changed by touching its number. Doing 
so will cause the screen shown in Figure 3-13 
to be displayed. 

The Spill Off Distance is the returning distance in Numeric Keypad Figure 3·13 
inches that the arm moves from the metal during 
Fill to spill off excess metal. To change the current value, enter the new 

number using the numeric keypad, followed 
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by the <ENTER> key to save the new value. 

Refer again to Figure 3-11, Edit Arm Positions 
screen. Notice the Current Arm Position with 
its value shown on a yellow field. This value 
may be changed by jogging the arm using the 
Remote Operator Panel as described on page 
3-26. 

Touching the "Next" key will cause the Edit Cup 
Angles screen to be displayed as shown in Fig­
ure 3-14. 

Advance Products Corporation 

Programming 
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Programming 

EDIT CUP ANGLES SETTINGS 

Edit Cup Angles 

Cup Fill Angle 00.00 

Cup First Pour Angle 00.00 

Cup Second Pour Angle 00.00 

Cup Third Pour Angle 00 .00 

Arm Drip noue Start Angle 00.00 

Cup PreFill Angle 00.00 

Current Cup Angle f ooo .o~ 
·"~UN~~ LPREUJI -~ 

Edit Cup Angles Figure 3-14 

The Cup Fill Angle, as shown in Figure 3-17, 
is the angle in negative degrees (red) from 
horizontal that the cup should be filled in the 
furnace dip well. 

To maximize performance in your pouring op­
eration, 3 different pour angles are offered. 
Note that Figure 3-16 shows the 1st, 2nd and 
3rd pour Angles. 

The Cup First Pour Angle is the angle in de­
grees from horizontal that the cup should be at 
to begin the pour. This angle should be slight 
to prevent spillage of the metal all over the 
sleeve. 

The Second Pour Angle is the angle in de­
grees from horizontal that the cup should be at 
in the middle of the pour. 

The Third Pour Angle is the angle in degrees 
from horizontal that the cup should be at when 
near the end of the pour. As shown in Figure 
3-16, it should be at its greatest angle for this 
part of the cycle . 

Page 3-8 

The Arm Drip Move Start Angle is the 
angle in degrees from horizontal that the 
cup is in at the end of the pour and at 
the beginning of the arm drip move to fin­
ish dripping the last of its payload into 
the sleeve . 

The Cup PreFIII Angle is the angle that 
the cup is from horizontal as it is moved 
into the furnace dip well. This angle in 
negative degrees should be such to re­
duce the wave action into the molten 
metal to prevent splashing on the cell 
equipment and operator. 

The current Cup Angle is displayed at 
the bottom of the screen and can be 
modified by placing the switch on the 
Remote Operator Panel to MANUAL and 
jogging the ladler. 

Any of the previous parameter values 
may be changed by touching its number. 
Doing so will cause the screen shown 
in Figure 3-15 to be displayed. 

1o.oo 

2 .. L .. ~J...!J ESC 

~~~~ 
....! .. L .. ~2..J CLR 

....: ... J. . .!J_j DEU 

<< >> <~ 
Numeric Keypad Figure 3-15 
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To change the current value, enter the new 
number using the numeric keypad, followed 
by the <ENTER> key to save the new value. 

Refe r again to Figure 3-14 , Edit Cup 
Angles screen. Notice the Current Cup 
Angle with its value shown on a yellow field. 
This value may be changed by jogging the 
cup using the Remote Operator Panel as de­
scribed on page 3-26. 

Touch the PREV key to return to the Edit 
Arm Position screen. 

Touch the NEXT key go to the Arm Speed 
Settings screen as shown in Figure 3-18. 

I 

J 

3rd Finish pour 
I 

I 

' \ 
\ -_, -- \ 

2nd Pour 

' ' 

',1st Pour 
, ' , ' 

-- l 1\ 

- ' I ,_ 
I 

Pour Angles Figure 3·16 

PROFLE VIEW AT AN 
ENTRY ANGLE OF 0 ' 

0' CUP ROTAllON 

J J +5 
30' CUP ROTATION -S I 100% CUP CAPACITY) 

60' CUP ROTATION 
(WITH CUP ROTAT ION >35', 
CONSIDER SMALLER CUP SIZE) 

Fill Angle Figure 3·17 
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Programming 

SPEED SETTINGS 
The Arm Move To Home/Wait speed is the 

To enter Arm Speed Setting, touch the Edit Speeds speed of the arm during step 3. 
on the Main Menu as depicted below. 

~ .............. 

Arm Speed Settings 

Arm Moue To Metal 00.00 

Arm Moue To Spill orr 00.00 

ArM Moue To Home/Wait 00.00 

ArM Moue To Pour Position 00.00 

Arm Moue To Drip Position 00.00 

Arm Moue To Backout 00 .00 

Arm Moue Back To Home 00 .00 

II ttAIH 11 LPREUJI I HEXJl~ 
Arm Speed Settmgs Figure 3-19 

All speeds in Figure 3-19 are in inches per second. 

Any speed of the ladle cycle can be changed in this 
menu. This cycle is shown in Figure 3-21. 

Refer to Figures 3-19 and 3-21 for the following pa­
rameter descriptions. 

The Arm Move To Metal speed is the speed of the 
arm during step 1. 

The Arm Move To Pour Position speed is 
the speed of the arm during step 4. 

The Arm Move To Drip Position speed is 
the speed of the arm during step 5. 

The Arm Move To Backout (optional) speed 
is the speed of the arm during step 6. 

The Arm Move To Back To Home speed is 
the speed of the arm during step 7. 

Any of the previous parameter values may 
be changed by touching its number. Doing 
so will cause the screen shown in Figure 3-20 
to be displayed. 

1o.oo 

2-J_!j g 
4 2J~~ 

_! .. L .. ~J2J CLR 

_: ... J. .. ~_j DEU 

~ >> ~ 
Numeric Keypad Figure 3-20 

To change the current value, enter the new 
The Arm Move To Spill Off speed is the speed of number using the numeric keypad, followed 
the arm during step 2. by the <ENTER> key to save the new value. 
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After the Enter Key or the ESC key is pressed speed of the cup rotation during step 1. 
as shown in Figure 3-20, the Arm Speed Set-
tings screen reappears for further selections. The Cup Move To Fill Angle speed is the speed 

of the cup rotation during step 2. 

LADLE ARM 
MOTION 

DRIP 
POSITION 

4 

POS 0.0 
HOME 

3 

The Cup Move To Home From Fill speed is the 
speed of the cup rotation during step 3. 

The Cup Move To 1st Angle speed is the speed 
of the cup rotation during step 4. 

7 
The Cup Move To 2nd Angle speed is the speed 

1---'--------t MAX sAcK of the cup rotation during step 4. 
POSITION 

BACK OUT 
The Cup Move To 3rd Angle speed is the speed 
of the cup rotation during step 4. 

Ladle Arm Motion Figure 3-21 The Cup Move To Home From Pour speed is 
the speed of the cup rotation during step 7. 

Touch MAIN or PREV to return to the Main Menu. 

Touch NEXT to display the Cup Speed Settings 
as shown in Figure 3-22. 

Cup Speed Settings 

Cup 11ove To PreFill Angle 00.00 

Cup 11ove To Fill Angle 00.00 

Cup 11ove To Home From Fill 00.00 

Cup 11ove To 1st Angle 00.00 

Cup 11ove To 2nd Angle 00.00 

Cup 11ove To 3rd Angle 00.00 

Cup 11oue To Home From Pour 00.00 

I MAINJI I PREVJI I NEXTJI 

Cup Speed Settings Figure 3-22 

Any of the previous parameter values may be 
changed by touching its number. Doing so will 
cause the screen shown in Figure 3-20 to be 
displayed. 

To change the current value, enter the new num­
ber using the numeric keypad, followed by the 
<ENTER> key to save the new value. After the 
Enter Key or the ESC key is pressed as shown 
in Figure 3-20, the Cup Speed Settings screen 
reappears for further selections. 

Touch MAIN in the lower left hand corner of the 
screen to return to the Main Menu. 

Touch PREV to return to the Arm Speed Set­
tings screen as shown in Figure 3-19. 

All speeds in Figure 3-22 are a value from mini- Touch NEXT to display the Edit Timer Settings 
mum to a maximum of 100%. Due to different screen as shown in Figure 3-24. 
gear ratios, this is not in degrees per second. 

Refer to Figures 3-21 and 3-22 for cup speed 
settings descriptions. 

The Cup Move To PreFill Angle speed is the 
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TIMER SETTINGS 
wear at the arm cup end due to prolonged 

To enter the Timer Setting screen, touch the Edit exposure at high temperatures. 
Timers key on the Main Menu as shown in Figure 
3-23. The Cup Spill Off Timer determines how 

long the cup remains above the furnace to 

Main Menu Figure 3-23 

Edit TiMer Settings 
Cup Soak Till'le 00.0 
Cup Sp i ll orr TiMe oo.o 
Auto Abort Ti111e 
Pour Abort TiMe 
Cup Drain TiMe 
Shot Delay TiMe 
Backout Houe TiMe 
Cycle Delay Till'le 
Delay After Cycle Start 

[ne IltjJ I PREU Jl 

00.0 
00.0 
00.0 
00.0 

00.0 
00 .0 
00.0 

Edit Timer Settings Screen Figure 3·24 

All times in the Edit Timer Settings Screen are in 
seconds. 

The Cup Soak Timer determines how long the cup 
remains in the metal while it is filling. An excessive 
value in this timer can cause premature bearing 
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spill off excess metal before moving to the 
next home or pour position. 

Auto Abort Timer permits temporary pro­
cess delays to occur during a cycle. If the 
timer runs out before the auto enable signal 
is present, an AUTO ABORT CYCLE se­
quence occurs. The ladle will recycle to the 
metal and return to the home position. 

This Abort sequence will occur three times 
by default values. After 3 Abort cycles, the 
ladle will do a Full Abort and empty the metal 
back at the furnace and return Home with 
the cup at the 90 Pouring Angle. 

The Pour Abort Timer permits a wait time 
after the ladle has reached the pour posi­
tion. It will wait for the Rod Back and Die 
Closed interface signals. If the timer runs out 
before both signals are present, a POUR 
ABORT sequence occurs. Excessive values 
set in this timer may affect the casting qual­
ity due to decreased metal temperature. 

The Cup Drain Timer permits the metal to 
stop dripping from the cup at the end of a 
pour sequence before starting the Shot De­
lay Timer. It is started when the cup reaches 
the third pour angle. 

The Shot Delay Timer starts when the Cup 
Drain Timer runs out. The arm will start its 
move back to the home position after the Cup 
Drain Timer elapses. When the Shot Delay 
Timer ends, the Pour Complete output will 
energize. This timer will allow the arm to start 
moving back before sending the Pour Com­
plete. 
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The Backout Move Timer specifies the time in 
seconds that the arm will wait after the arm has 
completed a backout move. 

The Cycle Delay Timer is used to synchronize 
the operation of the ladle with the normal cycle 
time of the die cast machine (OCM). This timer 
determines how long the ladle waits at home 
after completing a cycle before beginning the 
next cycle. The best setting would be the value 
that causes the ladle to reach the pour posi­
tions just as the Die Cast Machine is ready to 
make the next shot. 

The Cycle Delay Timer can be disabled (See 
Machine Parameter List) . Each new cycle 
would then be started by a Cycle Start (CS) in­
put. This would be a single cycle mode of op­
eration. The default setting of the Machine Pa­
rameter uses the Delay Timer. 

The Delay After Cycle Start Timer specifies the 
total amount of time to wait at the beginning of a 
cycle start. This may be because of some spe­
cial function that the operator or other machine 
must do. 

Any of the previous parameter values may be 
changed by touching its number. Doing so will 
cause the screen shown in Figure 3-25 to be 
displayed. 
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,0.00 

7 ~_!_]~ 
~2..1~~ 
_!j2J2.J CLR 

_:j __!!_j _j DE lJl 

<< >> <..J 
Numeric Keypad Figure 3-25 

To change the current value, enter the new num­
ber using the numeric keypad, followed by the 
<ENTER> key to save the new value. 

Touch PREV to return to the previous screen. 

Touch NEXT to go to the Edit Arm Positions 
screen as shown in Figure 3-11. 
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I/O STATUS 
Touch the NEXT key to display the REMOTE 

These menus can be displayed by choosing the INPUTS screen shown in Figure 3-28. 
1/0 Status key on the Main Menu shown in 

3-26. 

The first screen shown is the INPUTS screen as 
shown in Figure 3-27. This screen shows the sta­
tus of the digital i':lputs to the ladler system; for 
example, prox. swrtches, push buttons and some 
incoming signals from the customer. If the status 
box is red, this means this input is off. If a 
green status box is displayed, it means the digital 
input or output is on. 

IttPUTS 
Ar111 Hom: Sw l tch II Cup Hoe Swit ch II 
Die Closed II Cup Pour Swi t ch II 
Shot Rod Back II Cup Fill Swit ch II 
Auto Enable II Increase l'leta 1 II 
Cycle Start II Decrease l'leta 1 II 
Aut OMtic l'lode II ttetal Probe 1 II 
l'lanual l'lode II "et al Probe Z II 
Ar111 Forw Switch II Hone Push Buttonll 
Arlll Back Sw l tch II l'lax Back Prox II 

.. d~fU .. t!J] H~T 

INPUTS Screen Figure 3-27 

Page 3-14 

REI'IOTE IttPUTS 

Safety Gate II 
Arn Servo Status II 
Cup Servo Status II 
Air Cond Fault II 
War111 Up Cycle II 
Abort Auto Cycle II 
Reset Auto Cycle II 
-Spare- II 

IU§IJ 

REMOTE INPUTS Screen Figure 3-28 

Touch the NEXT key to display the OUT­
PUTS screen shown in Figure 3-29. 

OUTPUTS 

Ar111 At Pour Pos II Cup t:a.pty Angle • 
Ar1111 At Hone II Cup At Ho~~~e • 
Arn At l'letal Pos ll Cup Fill Angle • 
Lou l'letal LED II l'leta 1 In Cup • 
Check Probes • Auto Cycle LED II 
Servo Enable II Pour COf!'lp lete • 
Cup Is Pouring II Cup Blow orr II 
Arn Is Clear II - ttA- • 
u HAIH II I[ PRE~ I II HEXTJ I 

OUTPUTS Screen Figure 3-29 

Touch the NEXT key to display the CYCLE 
STATUS screen shown in Figure 3-30 . 
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Auto Cycle OJ< II Am To Pour Pos . II 

Am To rteta 1 Pos II Cup Pour rtetal II 

Cup PreFill rtouell Am Drip rtoue II 

Cup Fill Angle II Ar111 Backout II 

Am To Spill orrll Cup Return Home II 

Cup "oue Ho~~ae II Pour Conplete II 

Ar111 To Hollle/Wai t II Am Return Hone II 

CYCLE STATUS Screen Figure 3-30 

Touch PREV to return to previous screens. 

Touch MAIN to return to the Main Menu. 
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MACHINE PARAMETERS 
(Caution!) 

In this section there are several menus contain­
ing the main machine parameters. By changing 
these parameters you can change the complete 
behavior of the ladler system. Great care must be 
taken in changing any of these parameters. 
These parameters should only be modified by 
qualified technical personnel. 

This section allows the user to change any of the 
parameters on the ladler system. 

IMPORTANT: These parameters are set at the 
factory and are critical for proper machine op­
eration. Modifying these parameters may 
cause machine damage and/or Injury to per­
sonnel operating the ladler. Do not make any 
changes to these settings without a thorough 
understanding of each parameter. (See page 
3-18.) 

Before changing parameters, the Remote Opera­
tor Station must be in MANUAL and an authori­
zation code must be entered and recognized by 
the system. Touch the Machine Parameter key 
on the Main Menu as depicted in Figure 3-31. 

Main Menu Figure 3-31 

The following Screen will be displayed for entry 
of the password. 
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Password: 303 -

A B c D E F G H ESC 

I J K L M N 0 p <-

Q R s T TJ v w X CLR 

0 
y z A A 0 @ MAIL DEL 

a-z 0-9 SPC << >> <.J 

Password Screen Figure 3-32 

Touch the 0-9 key to switch to the numeric 
keypad. 

Touch the 3 key, the 0 key and the 3 key. 
Touch the enter key in the lower right hand 
corner. The system returns to the main 
menu as shown in Figure 3-31 and dis­
plays LEVEL 1 OK. The system is now un­
locked and Machine Setting modifications 
are possible. See page 3-18. 

Touch the Machine Parameter key again 
and the first machine parameter screen 
similar to Figure 3-33 is shown. 

Machine Parameters Page 1 Figure 3-33 
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Any entry may be changed by touching its gray 
box, which will display the appropriate alpha 
or numeric keypad. To change a parameter 
value, enter a new value and press the <EN­
TER> key to accept it. If the selected value is 
out of range when entered, the parameter 
value will not be changed. 

Touch the NEXT key to display the second ma­
chine parameters screen as shown below. 

Machine Parameters Page 2 Figure 3-34 

Touch the NEXT key to display the third machine 
parameters page as shown in Figure 3-35. 

Machine Parameters Page 3 Figure 3-35 

Note the big yellow question mark. For the 
MMI to run the correct program, the ladler type 
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must be accurate. To see the different ladler 
types, touch the question mark which will 
cause the following screen to be shown. Con­
sult Advance Products for access code to 
change type and gain values. The gain value 
as shown in Figure 3-36 is used to calculate 
the position based on the current gear reduc­
tion which is based on the ladler model. 

Ladler Type Setting : DSSO 
Arm Gain: DS60 Cup Gain: D5?0 

Type 

1 = SL650 

2 = SL1200 

3 = SL1500 

4 = SL2000 

5 = SL3000 

Arm 
Gain 

.00053 

.00053 

.00053 

.00053 

.00053 

Cup 
Gain 

.002934 

.000879 

.002934 

.0009398 

.0009586 

Contact Factory for Questions. 
Ladler Type Figure 3-36 

To select a different ladler type, just touch the 
appropriate ladler model number. 
Machine Parameter Page 4 is accessed from 
Machine Parameters Page 3 as shown in Fig­
ure 3-35. Simply touch the NEXT key to dis­
play the fourth machine parameters page as 
shown in Figure 3-37. 

{Continued on Page 3-20.) 
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MACHINE PARAMETER DEFINITIONS 

Parameter Description Parmeter Definition Default Values 
Arm Fast Jog Speed The speed the arm moves when being jogged manually in fast mode. 10.0 

Arm Slow Jog Speed The speed the arm moves when being jogged manually in slow mode. 5.0 

Cup Jog Speed The speed the cup is moved in manual jog. 10.0 

Arm Home Speed The speed at which the arm moves during a home sequence after power up. 5.0 

Cup Home Speed The speed at which the cup moves during a home sequence after power up. 5.0 

Arm Ace/ Dec The acceleration value used when the arm moves to all positions except to 1500 
metal. 

Arm Ace I Dec To Metal The acceleration value used when the arm moves to the metal. 200 

Cup Ace/ Dec The acceleration and deceleration speed for the cup during all operations. 200 

Start Prefill Move The distance in inches from home where the cup will start its move to the -5.0 
prefill angle. 

Auto Abort Recycle Count The number of times the arm will recycle and refresh the metal if the Auto 3.0 
Enable input is off. After this count occurs the arm will abort the cycle. 

Arm Home I Wait Position If a value greater than 0 is entered the arm will move to this position 0.0 
instead of the home position from the Spill Off position. 

Cup Angle At Backout Pos. The angle the cup will move to during the backout distance move unless the 0.0 
Move Cup To Angle During Backout parameter is set to "YES". 

Cup Home Offset Angle The difference in degrees from horizontal that the cup is in while at the home 0.0 
position. 

Low Metal Level Indicates how low in inches the arm will travel in the furnace before -25.0 
turning on the "Low Metal" indicator. 

Pour Complete Time The time in seconds that the pour complete output will remain energized. 3.0 



Arm Pour Abort Position The ladle witll move to this position to empty metal on an aborted cycle. IO 
Travel Past Last Metal This is the maximum travel past the last [point metal was detected that the 1.0 

arm will move in to the furnace. 

Arm Maximum Pour Position The maximum distance from home to pour position in inches. This is the 60.00 
limit that can be entered in a User Program. 

Cup Pre-Pour Angle This parameter is not used at this time. 0.0 

Ladler Machine Type The ladler type is set in the Ladler Type Setting screen. For the MMI to run 2 

1
the correct program, the ladler type must be accurate. 

Arm Position Gain Manufacturer's use. (Do not change without consulting factory.) .00053 

Cup Position Gain Manufacturer's use. (Do not change without consulting factory.) .000879 

Level Cup Before Arm Return The default option is to level the cup before returning to HOME. If this is NO 
set to "NO" the cup will level while the arm is moving home from the pour . 

Move Cup to Angle During Backout The cup will remain at the last pour angle during tthe backout distance NO 
move unless this parameter is set to "YES", then it will rotate to "cup Angle 
at Backout"> See "Cup Angle at Backout". 

Use Cycle Delay Timer This will cause ladler to recycle after the first Cycle Start, after timer has YES 
timed out. If off, a cycle start input is required each cycle. 

I 

Empty At Spill Off Position When the ladle aborts an auto cycle the metal will be poured back in the NO I 

furnace at the last spill off position. If this is set to "NO" the arm will move 
back to the metal and empty the cup. 

Turn Off Anti Repeat Pouring This is used for testing only. consult factory. If "YES" the Die Closed and NO 
Rod Back do not need to toggle on to off for next cycle. Used for dry runs 
only. This will reset to "OFF" when power is applied each time. 

Recycle After Pour Abort This will cause the ladle to recycle if a pour abort timer times out. The NO 
number of times to recycle is the same as Auto Abort Recycle Count. 

Allow Manual Jog Before a Home This will allow Manual Jog Fuctions for the arm and cup before doing a NO 
Home sequence. 

Reset All Fault Counters This will clear all Auto Fault errors from memory. Please consult with APC. Reset 
Pass code is required. 
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Machine Parameter Page 5 is accessed 
from Machine Parameters Page 4 as shown 
in Figure 3-37. Simply touch the NEXT key 
to display the fifth machine parameters page 
as shown in Figure 3-38. 

Machine Parameters Page 5 Figure 3·38 

Machine Parameter Page 6 is accessed from 
Machine Parameters Page 5 as shown in Fig­
ure 3-38. Simply touch the NEXT key to dis­
play the sixth machine parameters page as 
shown in Figure 3-39. 

Machine Parameters Page 5 Figure 3·39 
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HELP 

Touch the red Help key, in the upper right hand 
corner of the MMI shown in Figure 3-40, to dis­
play the screen shown in Figure 3-41 . 

Main Menu Figure 3-40 

Help Screen Figure 3-41 

To See the Servo Fault Screen as shown in Fig­
ure 3-42, touch the Servo Fault List key. 
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Seruo Fault Desciption 
Fault Description 

ALJ.O Undervoltage 
ALJ.2 MeMory Error l. 

ALJ.3 Clock Error 
ALJ.5 MeMory Error 2 
ALJ.6 Encoder Error J. 
ALl.? Board Error 2 
ALJ.9 MeMory Error 3 
ALl. A Motor CoMbination Error 
AL20 Encoder Error 2 

AL24 Motor Output Ground Fault 
AUtS Absolute Position Erase 

IJMAittlJ l ttEXT 

Servo Fault Description Screen 1 Figure 3-4~ 

To see the next servo fault description screen 
displayed in Figure 3-43, touch the NEXT key. 

Seruo Fault Desciption 
Fault Descriotion 

AL30 Regenerative Error 
AL3J. OverS peed Error 
AL32 OverCurrent Error 
AL33 OverUoltage Error 
AL35 CoMMand Pulse Frequency Error 
AL37 ParaMeter Error 
AL45 Main Circuit Device Overheat 
AL46 Servo Motor OverHeat 
AL50 OverLoad J. 
AL5J. OverLoad 2 

ALE6 Servo EMercoenco.t Stoo 

IMAitt fl l PREUJI ( NEXTJ 

Servo Fault Description Screen 2 Figure 3-43 

You can use the PREV and NEXT keys to 
switch back and forth between the two Servo 
Fault Description screens. 

Touch the MAIN key to return to the Main Menu 
as shown in Figure 3-40. 

Touching PREV on Servo Fault Description 
Screen 1 will return you to the Help Screen as 
shown in Figure 3-41. 

To see the PLC Diagnostics Screen as depicted 
in Figure 3-43, touch the PLC Diagnostics key 
as shown in Figure 3-41 . 
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~IH 

PLC Diagnostic Screen Figure 3-44 

The PLC Diagnostic Screen displays the cur­
rent fault status during a cycle. 

Touch the PREV key to return to the Help Screen 
as shown in Figure 3-40 or touch the NEXT key 
to display the Auto Cycle Fault screen as shown 
in Figure 3-45. 

Auto Cycle Fault : 00 
Flt Description Count 
01 Pour Po-.ition Set To Zero 0000 
02 Abs lost- c<4cle nower a rehol'le 0000 
03 los• Die Closed Durinq Pour 0000 
04 Lost Rod Back Durina Pour 0000 
05 ~uto Enable Til'le Out 0000 
06 Arl'l Moved Past Last Metal 0000 
07 l~rl'l Moved Past Max Back Pos. 0000 
08 Pour Abort Til'ler Til'leout 0000 
09 Anti ReDeat Pour Abort Til'leout 0000 
10 Pour Pos + Drio Is Past Max 0000 
1l Custol'ler Abort lnnut )(25 0000 
12 Soill Of'f' is Set To Zero 0000 
13 Probe Short At Snill Of'f' Pos . 0000 
14 Return Move Is At Metal 0000 

[ MAIH~ II PREUtl I HExi.JI 

Auto Cycle Fault Figure 3-45 

Touch the PREV key to return to the PLC Diag­
nostic Screen as shown in Figure 3-44 or touch 
the NEXT key to display the Mise System Fault 
screen as shown in Figure 3-46. 
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nisc Systen Fault 00 
Flt Description Count 

15 Cucle Start Whi 1 ... In Metal 0000 
.16 Manual Probe Che~k Is R.,.,., •• ired 0000 
.17 Metal Level Above Max Ualue 0000 
.19 Probe Short At Pour Po .. ition 0000 
.19 Soill Of'f' Position is Positive 0000 
?.0 No nrobe cower 0000 
21 Air conditioning f'ault 0000 
22 NA 0000 
~ NA 0000 

24 NA ()1)00 
2'J NA 0000 

II MAl NJI 

Auto Cycle Fault Figure 3-46 

Touch the PREV key to return to the 
AutoCycle Fault Screen as shown in Figure 3-
45 or touch the NEXT key to display the Bat­
tery Voltage screen as shown in Figure 3-47. 

Battery Voltage 

0.0 Uolts 

. PREU. I HEXTJ 

Battery Voltage Screen Figure 3-47 

Note the thin red line under the word REPLACE. 
This line indicates how much voltage is left in 
the battery. If the red line is on the left hand side, 
like now, then REPLACE THE BATTERY in the 
PLC. If it is in the middle section, then the bat­
tery is OK but should be monitored. If the red 
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line is on the right hand side of the dial, then it is Touch the 0-9 key to switch to the numeric 
still good. Refer to page 6-12 for battery loca- keypad. 
tion. 

Touch the 3 key, the 0 key and the 3 key. Touch 
To see the Display Settings screen or the the enter key in the lower right hand corner. 
Alarm Status Screen, the Remote Operator The system returns to the help screen as 
Station must be in MANUAL and an authori- shown in Figure 3-49 and displays LEVEL 1 
zation code must be entered and recognized OK. The system is now unlocked and the Dis­
by the system. Touch either the Display Set- play Settings screen or the Alarm Status 
tings key or the Alarm Status key as shown Screens may be accessed. 
on the Help Screen as depicted in Figure 3-48. 

Help Screen Figure 3-48 

The following Screen will be displayed for en­
try of the password. 

Password: 303_ 

A B c D E F G H ESC 

I J K L M N 0 p <-

Q R s T u v w X CLR 

y z 0 
A A 0 @ MAIL DEL 

a-z 0-9 SPC << >> <_J 
J 

Password Screen Figure 3-49 

Advance Products Corporation 

To see the Display Settings Screen as shown 
in Figure 3-50, touch the Display Settings key 
on the Help Screen. 

Display Settings Screen Figure 3-50 

23" c 

X 

E 
X 
i 

__!__. 

Note: The tempertuare displayed is the tem­
perature inside the E-Terminal. 

To adjust the brightness, touch the light and dark 
circle keys. Touch the Exit button to return to 
the Help Screen shown in Figure 3-51. 
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Help Screen Figure 3-51 

To see the Alarm Screen as shown in Figure 3-
52, touch the Alarm Status key as shown in Fig­
ure 3-51. 

Alarm Status Screen Figure 3-52 

Touch the alarm to select it and then the flashing 
alarm bell. then press the check key to clear the 
alarm. 

The up and down arrow keys are used to scroll up 
and down the alarm list. 

Touch the magnifying glass key to see the alarm 
messages displayed in a larger font. 

Touch the small i key (if displayed) for any other 

Page 3-24 

information. 

Touch the ESC key as shown in Figure 3-
52 to return to the Help Screen as depicted 

ure 3-53. 

Help Screen Figure 3-53 

To display the MMI Diagnostics Screen simi­
lar to Figure 3-54, touch the NEXT key on 
the Help Screen as shown in Figure 3-53. 

E615 V6.10 B568, BOOTV4.5 

STARTS, RUN, CFL: 48, 119h, 119h 
34•c MIN:22 MAX:37 
DYNAMIC MEMORY: 300077 BYTES FREE (293 Kb) 
FLASH MEM PROJ: 337635 BYTES FREE (329 Kb) 
FLASH CACHEHITS(%) BLOCKS 099 ALLOCS 094 
FLASH ALLOCS(%) MAX USED 000 MAX ACTIVE 000 
DRIVER 1: FX-SERIES (CPU) V 3.04.1 
DIGITAL I/O's: 1 STATIC, 1 MONITOR 
ANALOG I/O's: 1 STATIC, 2 MONITOR 
1/0 POLL (ms): 82 PKTS: 4 
TOUT1, CSUM1, BYER: 0, 0, 0 
1FRAME, OVERRUN, PARITY 0, 0, 0 
2FRAME, OVERRUN, PARITY 0, 0, 0 

MMI Diagnostics Figure 3-54 
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AUTO CYCLE 

Auto Cycle is started by a customer installed 
switch. While in Auto Cycle, a screen similar to 
the one below is displayed. 

Auto Cycle Figure 3-55 

The Auto Cycle screen shows the cycle time, 
Parts per hour, and total parts. 

As the ladler arm and cup move, the current arm 
position and cup angle of the ladler are updated in 
the Arm Pos box and the Cup Angle box. 

The Auto cycle screen lights the pour complete 
light at the end of each cycle. 

To edit lines in the currently running program, 
touch the box next to Arm Pos. 

Touch Reset to set the counters back to zero. 

Touch the MAIN key to return to the Main Menu. 
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REMOTE OPERATOR PANEL 
Refer to figure at the bottom of this page as 
you read this section. 

The remote operator panel is used to : 

• Select the mode of operation. 
• Start a home sequence. 
• Manually move the ladle arm and 

cup. 
• Start an auto cycle. 
• Make minor changes to the shot size. 
• Show some condit ions of the ladle 

using LEOs. 

The remote operator panel switch functions 
are divided into two sections, "Automatic 
Functions," and "Manual Functions." The 
switches and their functions are as follows : 

SYSTEM FUNCTIONS 

OPERATION MODE SWITCH 

Manual - Selects the manual mode of 
operation for the !adler. 

Off- Switches the operating mode off 
and will clear pending faults on the 
display. 

Auto- Selects the automatic mode of 
operation for the !adler. 

These are both arm and cup PLC inputs. 

OPERATION MODE 

AUTOMATIC LADLER 
CONT1NUOUS - METAl. IS LOW IN 

AUTO CYCLE FLASHING - NO IN 

FLASHI4G - METAl IN CUP - NORMAL 

COHTlNUOUS - M!TAliNCUP - NOA:MAL 

COHnNUOUS - AUTOMA TlC 

fl.AS..,Q - AIORTEO AUTOMA nc 

AUTO CYCLE PUSH TO START SWITCH 

Starts the automatic !adler cycle. This is an 
arm PLC input. 

SYSTEM FUNCTION INDICATORS 

A. LED flashes when there is no metal in 
the pot. This LED is activated by the 
"Max Back Travel" proximity switch for 
this function . 

LED is on continuously when the metal 
in the pot is low. Th is LED is activated 
by a parameter for this funct ion. 

B. LED flashes when the automatic cycle 
is aborted with metal in the cup. 

LED is on continuously whenever there 
is meta l in the cup while in the 
"Automatic" or "Manual" mode, and no 
errors have been detected. 

C. LED is on continuously during the 
automatic cycle . 

LED flashes when the automatic cycle 
is aborted for any reason . 

D. LED stays on if the 2nd probe is used. 

LED flashes if the probes are shorted. 

e A 
e B 
e c 
e o 

Note: Pour Position 
LED will flash if no 

SHOT· SIZE AOJUST 

, pour position has 
been entered, Cup 
Horiz LED will flash 
if no cup angles 
have been entered 
after a home 
sequence. 

Remote Operator Panel Figure 3-56 
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MANUAL FUNCTIONS 

MECHANISM SWITCH (MUST HAVE "OPERA­
TION MODE" SWITCH IN "MANUAL") 

The following are arm PLC inputs and outputs. 

Forward (to sleeve) - Moves the arm for­
ward. If the stored pour position for the 
current program is zero, the arm can be 
extended to its maximum reach. If the pour 
position is not zero, the arm will stop at the 
stored position, and the "Pour Pos." indicator 
will light. 

Off - Switches the arm manual functions 
off. 

Backward (to pot)- Moves the arm back to 
the pot. The "Back Pos." indicator will light 
when metal is detected. 

Indicators 

Programming 

Indicators 
Empty - Lights when the cup 
reaches the third pour angle. 
Horiz.- Lights when the ladle cup 
reaches the horizontal position. 
Shot-Size- Lights when the ladle 
cup reaches the fill angle. 

PUSH TO "GO HOME" BUTTON (MUST 
HAVE "OPERATION MODE" SWITCH IN 
"MANUAL") - Starts a home sequence 
which levels the cup, then moves the arm 
to the home position. The ladle cup "Horiz" 
indicator and the mechanism "Home Pos" 
indicator will light when the cup reaches 
horizontal and the arm reaches its home 
position. This is an arm PLC input. 

NOTES: 

Pour Pos. - Lights when arm is at the 1 . 
pour position. 

Whenever the AC power has been 
turned off and back on, this button 
should be pressed first. Home Pos. - Lights when the arm is at 

the home position. 2. In order to prevent a collision from 
occuring during the initial setup, make 
sure that there is clearance between 
the arm/cup, furnace wall, and any 
other obstacle before starting a home 
sequence. 

Back Pos. - Lights when the probes 
sense metal. 

LADLE CUP SWITCH (MUST HAVE "OPERATION 
MODE" SWITCH IN "MANUAL") 

The following are cup PLC inputs and outputs. 

Pour (to empty)- Pours out the metal from 
the ladle cup. The "Empty" indicator will light 
when the cup rotates to the empty position . 
This switch also rotates the cup from the fill 
angle and levels it. 

Off - Switches off the ladle cup manual 
functions. 

Return- Rotates the cup to the fill angle if 
the cup is level and the probe is sensing 
metal. Also rotates the cup from the Empty 
position and levels it. 

Advance Products Corporation 

SHOT -SIZE ADJUST SWITCH (AUTO OR 
MANUAL-MAY BE CHANGED WHILE 
RUNNING AUTO CYCLE) 

The following are cup PLC inputs. 

Decrease- Decreases the amount of 
metal. Each time the selector is toggled, 
the cup angle increases by 1/2°. 

Off- Switches off the Shot-Size Ad­
just functions. 

Increase- Increases the amount of 
metal. Each time the selector is toggled, 
the cup angle decreases by 1/2°. 
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Programming 

PROGRAMMING THE LADLE 

POUR POSITION ADJUSTMENT ADJUSTING THE QUANTITY OF METAL 

To change the pour position, first do a home To set the quantity of metal at the remote op-
sequence. Then follow this procedure: erator panel: 

• Using the remote operator panel, manually 1. 
move the ladle arm to the desired pour posi­
tion by turning the MECHANISM switch 
counter-clockwise .. 

• At the operator panel, touch the <Edit Posi­
tions> key. (See Pour Position description for 
further information.) 

Rotate the SHOT SIZE ADJUST 
switch to INCREASE or DECREASE. 
This step can be performed "on the 
fly" and operates in either the 
"Manual" or "Auto" mode. Any 
changes will be shown on the run 
screen at the operator panel display. 
A value of .5 degree will be added or 
subtracted from the current fill angle 
each time the toggle switch is flipped • Touch the <Arm Pour Position> number. The 

display will show the current position of the 
ladle arm, and also the pour position that had 
been saved for this program. 

STARTING AN AUTO CYCLE 

Two actions are required before starting an auto 
• Enter the current position using the number cycle: 

pad; then, touch the <ENTER>. 
1. 

DRIP DISTANCE ADJUSTMENT 

To change the drip distance, first do a home 
sequence. Next: 2. 

• At the operator panel, touch the <Edit Posi­
tions> key. Touch the <Arm Drip Distance> 3. 
field. Enter the desired value with the nu­
meric keypad, then press ENTER to store 
setting. 4. 

• Press the <ABORT> key to return to the run 
screen. 

To program the ladle, use the Edit Positions, 
Edit Speeds and Edit Timers screens to make 

5. 

the changes to the default values in the selected 6. 
program. If necessary, refer to the software 
system section to review each function. 
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At least one home sequence must be 
done since the last time the AC power to 
the ladle was turned on. 

The ladle must be programmed with a 
Pour Position. 

Perform the following steps only after the 
above items have been completed. 

At the control box operator panel, 
select the desired program using New 
Program. 

At the remote operator panel, place the 
ladle in AUTO MODE. 

Press the AUTO CYCLE button. 
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7. The ladle will begin the programmed cycle. 

8. If the ladle is left in AUTO MODE, subsequent 
cycles may be started in one of 
two ways. 

a) Using the CYCLE DELAY timer: the 
next cycle starts when the timer runs 
out. The timer begins counting when 
the ladle returns home after pouring. 

b) Using the optional CS (CYCLE Start) 
input: the next cycle starts when voltage 
is momentarily applied to this input. 

To use this method, the CYCLE 
DELAY timer should be disabled in the 
machine parameter. 

If at any time during a cycle the Operation Mode 
switch is turned to OFF, or to MANUAL, the ladle 
will stop immediately. To restart the cycle, switch 
back to the Auto mode, and press AUTO CYCLE. It 
is not necessary for the mechanism arm to be at 
home to start a cycle. An auto cycle can be started 
from any position except with the probes in contact 
with the metal. Manually move the arm forward un­
til the probes are clear of the metal's surface, then 
return to Auto Mode and press AUTO CYCLE. 
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Programming 
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Programming 

-NOTES-
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MAINTENANCE 
AND ADJUSTMENTS -4-

Ladler Preventaive Maintenance Schedule 

~0 0 p s s 
~ § 

ff ~ ~ 
~~ ~ c? 

Check gearbox oil level. Fill as required. X 

Inspect proximity switches. Replace as required. X 

Inspect Home and Max. Back cams to verify that they are tight. 
Tighten as required. If they are found loose, verify they are in the X 
correct locations. 

Inspect Metal probes to verify they are tight. Tighten as required. X 

Inspect metal probe wiring for damage and that connections are X 
tight. Replace or tighten as required. 

Inspect chain tensions. Tighten as required. There are 2 chains X 
to tighten. 

Check all tapered bearings for grease. Grease as required. X 

Change oil in both gearboxes. X 

Replace hi-temperature cup end bearings X 

Replace chain in the cup arm. X 

Replace metal probe insulators. X 

I~.L .1:·· ":,:_ ~:;~; :5'~ :..~:;~~ .-'::~ ., -~ -:;_,·~r-":'~~-,~ ;. ~., ... 'j · .. ~ r~ · 

;· ,) ~2 ~·r:-. y ,, ·~ < '·:7 ::•:{ u:f;[~::O: l ''0 ''."; ;•v :,:_ ci' c-:~ 

:,;.;.,,_ ::. :~:.c. .... i... ... ~ .~] ~~2.--.> . ·".-"' ·:: · .. · ~ . (~ ''- ;;;· ~...l~1 

~ -F';;7~.t. ,;· ~~· ~-~. ~.:>. ~:) . 2.\ .. ~ .. ; .;:_ .:E ::~ci~" 
_...., ;;_;_;;; . ;;..~ ··.···~~ ;,i\F2 c ':.· .. :. · .. .... ~~ ,, 

I~ ,.,. ~-:· ... ·. .., _Z . '. • , -.:- o 1~:·;:, ;~ ,• ,. 1;. 
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MAINTENANCE AND ADJUSTMENTS 

The ladle maintenance procedure is done at 
certain periods of time or periods of cycles the 
ladle has executed. The maintenance covers 
two sections: 

• Mechanical preventive and corrective 
adjustments 

• Lubrication inside the mechanism speed 
reducers. 

The first section covers the mechanical pre­
ventive and corrective adjustments. The sec­
ond section contains gearbox oil options. 

MECHANICAL PREVENTIVE AND 
CORRECTIVE ADJUSTMENTS 

The mechanical preventive procedures covers 
the ladle mechanism, the gear reduction boxes 
for the link arm and cup rotation and some elec­
trical interface devices mounted in the ladle 
mechanism. The maintenance procedures are 
suggested to be done within predefined peri­
ods of time or within a range of ladle cycles 
completed. This maintenance must be done 
as follows: 

90-DAV MAINTENANCE 

Once every three months or every 1 00,000 
cycles, perform the following maintenance: 

• Check the proximity switches for: 

0 Wear in sense and cable con­
nections are in good condition. 
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If the proximity switch is dam­
aged or has a faulty sense, re­
place it. 

If the switch is OK, reassemble 

• 

• 

1. 

2. 

3. 

4. 

and remount it on the right posi 
tion. 

Check the cup and arm cams . 

Verify the cams are tight. 

If any cam is found loose, tighten 
it or adjust following the proce­
dures and using the correspond­
ing clamp bolts. 

The home prox. switch cam adjust 
ment procedure for the cup or arm, 
must be done in very small increments, 
a small change in the cam results in a 
relatively large change in position. 

Move the ladle arm to the desired home 
position. 

Slightly loosen the bolts holding the cam 
and move the cam in the desired direc­
tion. Retighten the bolts after the cam 
lights the switch light. 

Turn off the power. This is necessary 
because the prox. switches are used to 
established the home position after the 
power has been turned on. 

Power up the ladle and do a home se­
quence to check the new position. If the 
cam adjustment is made while the 
power is applied, the ladle must be 
turned off then back on before doing the 
home sequence. 

After a home position adjustment has been 
done there is an additional procedure that must 
be to followed. 
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• If the arm home was moved back to­
ward the metal the Maximum Pour Po­
sition parameter must be increased. 
See Steps 5 thru 8 to set this param­
eter. 

• If the arm home was moved forward 
toward the sleeve the Maximum Pour 
Position parameter must be decreased. 
See Steps 5 thru 8 to set this param­
eter. 

After any cam position adjustments to the arm 
cams have been made, the next procedure 
must be done. 

5. Set the Pour Position to 0 to allow maxi­
mum movement of the arm, then return 
to the main menu. 

6. Manually move the arm forward until the 
main crank arm is within %"of the for­
ward stop block. 

7. Select the Pour Position, and read the 
current arm position. 

8. Enter the current arm position as the 
new Maximum Pour Position parameter. 

The maximum back travel adjustment for the 
arm cam must be done in very small incre­
ments, a small change in the cam results in a 
relatively large change in position. This limit 
switch can only be adjusted accurately if the 
holding furnace is empty or nearly empty. 

1. Turn the ladle power off. 
2. To move the arm deeper into the pot (to 

chase more metal), loosen the cam 
clamp bolts and rotate the cam away 
from the prox switch. Then retighten the 
clamp bolts. 
3. To move the arm further away from the 

bottom of pot (to chase less metal), 
loosen the cam clamp bolts and rotate 
the cam toward the prox switch. Then 
retighten the clamp bolts. 

4. Turn the power on. 

Advance Products Corporation 

5 . 

• 

• 

MAINTENANCE AND ADJUSTMENTS 

Manually move the arm toward the pot 
to verify the new position. 

Check each probe . 

0 Make sure that probes are me­
chanically tight. 

0 If any is found loose, tighten it 
using the jamnut on the mount­
ing screws. 
Check that the wire connections 
at each probe are in good con­
dition, and each wire is tight. 

0 If the cable wire or the wire 
holder is broken, replace it. 

0 Check the visible part of each 
probe wire for worn insulation. 

0 If the wire insulation is worn, re­
place it. 

0 Verify the probes position is the 
correct one. 

0 If the detection position of the 
probes is not correct, follow the 
adjustment procedure below. 

To adjust the probes or metal sensors, 
follow the next procedure: 

1. Loosen the appropriate jamnuts that 
position the primary probe rods. (The 
ones set at the same depth position.) 

2. Move the threaded shaft in the required 
direction until the desired position is 
obtained. 

3. Once the probes have the right sense 
position, retighten the jamnuts. 

The secondary probe or metal follower probe 
should be adjusted to just below the arm end 
to prevent submersion while filling the cup. This 
position must be higher than the other two 
probes. 
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MAINTENANCE AND ADJUSTMENTS 

Figure 4-1 shows the desired metal sense po­
sition for the primary probes. 

• 

SENSOR 

/ CORRECT SETTING 
F SENSOR W ITH 

RESPECT TO CUP SIZE 

Figure 4-1 Metal sensors adjustment 

Verify the cup-rotate chain tension. (The 
chains should not be too loose.) 
0 To check the cup chains, remove 

the external covers in the upper 
arm as well as the 3x12 cover in 
the cup arm near the probes. 

0 If any cup chain is found loose, 
tighten it using the following pro­
cedure. Note: Over-tightening 
on any of these chains may re­
sult in erratic cup rotation and in­
consistent metal quantity. It will 
also cause premature wear in 
the cup shaft bearings. 
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0 

4 . 

5. 

The tightening procedure for the cup 
chains consist of: 

1. Move the ladle arm to a safe 
place or as far as possible from 
any furnace or other heat 
source. 

2. Turn off the power to the ladle 
mechanism. 

3. Remove the cover for the chain 
to be tightened. 

Note: There are 2 turnbuckles in the ex­
ternal chain and only one inside the Cup 
Arm. 
Inside the Cup Arm 

a. 

b. 

c. 
d. 

Loosen the Jam Nut on the turn 
buckle. 
Rotate the turnbuckle until the 
slack is out of the chain. 
Retighten the jam nut. 
Replace the cup arm access 
cover. 

External chain 
a. Loosen the Jam Nuts on both 

turnbuckles. 
b. Rotate one of the turnbuckles 

until the slack is out of the chain. 
c. Check to see if cup is level. 
d. If cup is level, retighten Jam Nuts 

and replace cover. 
e. If cup is not level, loosen one 

turnbuckle and tighten the other 
an equal amount to make cup 
level 

f. Retighten Jam Nuts and replace 
cover. 

Figure 4-2 (next page) shows the chains and 
the tighten mechanism. 
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MAINTENANCE AND ADJUSTMENTS 

Threaded 
Rod 

Figure 4-2 Maintaining the chain, probe cable and probes 

Advance Products Corporation 

Threaded 
Rod 
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MAINTENANCE AND ADJUSTMENTS 

120 DAY MAINTENANCE 

Once every four months perform the following 
maintenance: 

• Check the tapered bearings at all arm 
pivots for grease. 

• Check the oil level in both arm and cup 
reducers of each gear box. 

1 YEAR MAINTENANCE 

Once every year or every 500.000 
cycles perform the following maintenance: 

• 

• 

Check, and if necessary, clean the bear­
ings, seals, switches, control relays, etc. 

Change the oil on both gearbox sets . 

LUBRICATION INSIDE THE MECHANISM 
SPEED REDUCERS 

It is very important to keep the gearbox lubri­
cated. Without adequate lubrication, increased 
power consumption, added maintenance, and 
gearset failure can result. Use the following in­
formation to maintain your gearset. USE ONLY 
SYNTHETIC OILS. 

GEARS 

Gear units should have the oil changed every 
5,000 hours or 1 year. If synthetic lubricant is 
used it should be changed every 10,000 hours 
or 2 years. For adverse operating conditions 
the interval should be shorter. DO NOT MIX 
SYNTHETIC & MINERAL BASE OILS. 

OIL CHANGE 

See oil types and amounts on following page. 
The oil in a NEW UNIT should be drained at 
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the end of two weeks operation, and the case 
thoroughly flushed with light flushing oil. The 
original oil can be used for refilling if it has been 
filtered; otherwise, new oil must be used. 
Check the oil after approximately 1000 hours 
of operation, or every four months, whichever 
occurs first. 

Where operating conditions are severe, such 
as with large variations in temperature, the gear 
case can sweat inside its walls and form sludge. 
Also, if the gearset operates under moist or 
dusty conditions, or in the presence of concen­
trated chemical fumes, it may be necessary to 
change the oil every one to three months. 

OIL LEVEL 

Drive reducers are furnished with either a "bull's 
eye" type sight glass or a pipe plug to indicate 
the oil level. In either case, an oil level tag is 
affixed to the unit near the oil level indicator. 
Always check the oil level with the unit stopped. 

AMBIENT TEMPERATURE 

The oil listing, shown on the list of approved 
lubricants shipped with all speed reducers, are 
for use in an ambient temperature range of 
approximately oo to 130°. If the ambient tem­
perature is below or above this range, please 
contact Advance Products for specific recom­
mendations on the type of lubricant to use, as 
well as for oil seal and shim materials. 

SLUDGE 

The oil in the gearset must be clean and free 
of sludge at all times. 

Sludge that forms in gearsets can be caused 
by excessive heat, dust, dirt, and other con­
taminates, and by the presence of moisture and 
chemical fumes. Use caution to prevent water 
and foreign particles from entering the gear 
case. 
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MAINTENANCE AND ADJUSTMENTS 

Advance recommends the following types of oil: 

Main Arm Gearbox 
Manufacturer Brand Name Synthetics 

Henkel Corp./Emery Group Emery-2843 Synthetic Lubricant 

Keystone/ Atochem Keystone KSL-367 Synthetic Lubricant 

Mobil Oil Co. Mobil SHC634 Synthetic Lubricant 

Texaco Lubricant Co. Primmacle 460 Synthetic Lubricant 

Cup Arm Gearbox 
Manufacturer Brand Name Synthetics 

Mobil Glygoyle HE-680 

Bearing Grease: 

Lithium base NLG #2 or NLGI #3 

DOUBLE REDUCTION REDUCERS SINGLE REDUCTION REDUCERS 

These units utilize separate housings and are 
furnished with separate isolated oil sumps. It 
is important that both sumps of each gearbox 
are filled to the proper oil level. 

Advance Products Corporation 

These units utilize a single housing and are 
furnished with one oil sump. It is important that 
the sump of the gearbox is filled to the proper 
oil level. 
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MAINTENANCE AND ADJUSTMENTS 

ADJUSTING MAX BACK TRAVEL 
SWITCH CAM (See Figure 4-3) 
NOTE: When changing the max back travel 
switch cam, always adjust the cam in y_ruy 
small increments. A small change in the cam 
results in a relatively large change in posi­
tion. This prox switch can only be adjusted 
accurately if the holding furnace is empty, or 
nearly empty. 

To change the "Max Back Travel" limit, use 
the following procedure: 

1. Turn the ladler power off. 

2. To make the arm to move deeper into 
the pot, loosen the cam setscrew, and 
slide the cam away from the prox switch 
arm, then retighten the setscrew. 

3. To make the arm stop further away 
from the bottom of the pot, loosen the 
cam setscrew, and slide the cam to­
ward the prox switch arm, then re­
tighten the setscrew. 

4. Turn on the ladler power. 

5. Manually move the arm toward the pot 
to check the new position. 
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ARM CAM 

SET SCREWS 

Adjusting The Prox. Switch Cams 

FIGURE 4-3 
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MAINTENANCE AND ADJUSTMENTS 

-NOTES-
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MAINTENANCE AND ADJUSTMENTS 

-NOTES-
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TROUBLESHOOTING -5-

GENERAL 

This part of the manual will help you locate and 
correct problems that may occur in the ladler 
operation. You will need an AC/DC voltmeter to 
troubleshoot some of the circuitry. 

Advance servo ladlers are the most accurate 
and reliable on the market. Proper maintenance 
will help your equipment work at peak 
performance. Please refer to Chapter 4 for regular 
maintenance schedules. 

The following chart lists specific problems, 
possible conditions that could cause each 
problem, and corrective measures you can 
perform. 

Please refer to electrical and mechanical 
drawings in this manual (Chapter 6) to help you. 

Advance Products Corporation 

If you need replacement parts, refer to the 
"Replacement Parts" lists in Chapter 7 for part 
numbers. 

In an extreme case where you are unable to 
resolve a difficulty, please contact an Advance 
Products technical support representative. Our 
address and telephone number are on the front 
of this manual. Most of the time, the tech support 
rep will be able to talk you through the problem 
and corrective measures. On-site repair is 
available. Refer to service rates in your contract. 

SHIPPING 

If it becomes necessary to ship any part to 
Advance Products for repair, please call our 
Service Department for a Return Materials 
Authorization prior to shipment. Be ready to 
give a detailed description of the problem(s) you 
are having with the equipment. Please also 
have the model & serial number of the ladler on 
hand as well. 
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TROUBLESHOOTING 

PROBLEM CAUSES SOLUTIONS 

• All LEOs flashing on the • Safety gate relay is not • Check for voltage at SG 
remote. energized. No voltage to SG terminal, (check Safety gate 

terminal at interface. relay for correct voltage). 
• Safety gate open. Repair open circuit. 

• Close Safety gate . 
• If a safety gate is not used, 

remove safe tv aate rei~. 
• Ladler will not power up. • Disconnect switch not on . • Pull the red master control all 

• Missing 3-phase power. the way out to the momentary 
• Missing 120VAC control power. "start" position, then release. It 
• Phase monitor not sequenced. will return to the stationary 

"ON" position. Power is now 
applied. 

• Check incoming 3-phase 
power and main fuses. 

• Check 120VAC line fuse, if 
blown check 120VAC circuit for 
a short and repair. 

• Check for phase sequence 
LED on monitor, if not present, 
switch any two phases. Check 
Adjustment on front of phase 
monitor should be about 1/4 
turn from min. 

• Ladler appears to power up, • Power plug to MMI not • Reconnect power plug. 
but no display on MMI. connected. • Check for both primary and 

• Missing DC power to MMI. secondary voltage at MMI 
• Defective MMI. power supply. 
• Defective DC power supply. • If present, replace MMI. 
• Defective power cable to MMI. • If missing, check for an open 
• RAM SIMM module not seated circuit on primary side of power 

securely. supply. If primary voltage is 
present but on secondary 
voltage, adjust or replace 
power supply. 

• Check at MM I end of power 
cable of voltage. If no voltage 
present, replace cable. 

• Reseat SIMM memory. 
• Ladler powers up, but can not • Auto/Manual switch not in • Place Auto/Manual switch in 

move arm in manual mode. manual position on remote. manual position. 
• Defective Auto/Manual selector • Replace switch. 

switch on remote. • Verify no fault is displayed on 
either Servo Amp. See pages 
6-14 and 6-15 for list. 
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TROUBLESHOOTING 

PROBLEM CAUSES SOLUTIONS 

• Ladler powers up, but won't • Auto/Manual switch is not in the • Place Auto/Manual switch in 
run in Auto mode. Auto position. Auto position. 

• Defective Auto/Manual selector • Replace switch. 
switch. • Enter a pour position other 

• No pour position entered in than zero. (If no Pour Position 
program. 1, the Pour Position LED will 

• No cycle start received . flash.) 
• Press Auto cycle button on 

remote or send syscle start 
fromDCM. 

• Ladler won't do a home • Auto/Manual selector switch is • Place Auto/Manual selector 
sequence. not in manual. switch in manual. 

• Auto/Manual selector switch is • Replace switch. 
defective. • Adjust or replace chain. Ched 

• Cup chain too tight. to insure that chain turnbuckles 
• Mechanical linkage bound up. are not running into sprockets. 
• Problems with cup shaft end. • Remove motor from gearbox, 
• Defective cup Servo Amp. (CAUTION: with arm motor 
• Defective cup motor. removed, arm is free to 

move). Check gearbox, chain, 
and nose bearings, if bad, 
replace. 

• Check and replace nose 
bearings, sprocket and shaft if 
defective. 

• Check and Replace Servo 
Amp or Servo Motor if 
defective. 

• Check and replace motor 
coupler if bad. 

• Ladler won't complete a Home • Check for Servo Faults. • Correct any faults. 
Sequence, but has completed • Arm motor brake is not • If motor brake is not releasing 
the Cup Home sequence. disengaging. check brake circuit and fuse. If 

• Defective arm Servo Amp. circuit is OK, replace motor. 
• Defective motor coupler. • Check and replace Servo Amp 

if defective. 
• Check and replace arm motor 

coupler if defective. 
• Ladler starts Auto Cycle, but • Missing Auto Enable Interface • Auto Enable siganl must be 

won't go past Home positon, signal. present in order for arm to go 
(Auto Cycle Abort). to pour position. 

• Both signals must be present 
• Lalder goes to Pour Position, • Missing Shot Rod back and/or and remain on throughout the 

but does not pour, (Pour Die Closed signals. pour sequence. 
Abort). 
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TROUBLESHOOTING 

PROBLEM 

• Ladler completes cycle, but 
won't restart. 

• Inconsistent shot size 

~ Ladler "Dunks" into metal. 

I" Arm goes and touches the 
metal and then lifts back up. 

• At power up, Servo Amp has 
alarm "AL 1 A" (motor 
combination error). 
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CAUSES 

• No cycle start received. 
• Shorted probes on return to 

Home Position. 
• Cup does not return Home 

before arm returns Home. 

• Too short of a soak time, ladle 
cup is not being allowed to fill. 

• Cup chain is loose. 
• Ladle cup or shaft is worn or 

sloppy. 
• Too short of a pour drain time. 
• Cup mounting pin getting sloppy 

in its mounting hole. 
• Cup is creating a wave going 

into the metal. 

• Probe check was not done on 
initial power-up. 

• Probe wired broken. 

SOLUTION 

• Press Auto Cycle button on 
remote or send cycle start from 
DCM. 

• Fix short. 
• Adjust cup or arm speed so 

that cup returns home before 
arm. 

• Adjust parameter to allow ladle 
cup to fill either using more 
soak time or use the prefill 
option. 

• Check, replace worn and 
sloppy cup components. 

• Adjust parameter to allow more 
drain time. 

• Change mounting pin. 
• Reduce arm "speed to metal" 

parameter value. 
• Turn on parameter "cup prefill" 

so cup is at fill angle when 
going into metal. Parameter 
"Prefill angle" may need to be 
adjusted. 

• Always check probe circuit on 
initial startup. 

• Check probe wires for shorts 
or breaks. 

• Second probe is touching metal. • Check the first probe for 
• Defective first probe. proper operation and 

adjustment. If the first probe is 
working, the second probe 
may be touching the side of 
the furnace or a wave from the 
cup going into the metal is 
hitting the probe. If so, turn on 
the cup prefill parameter. 

• Arm and cup resolver cables 
have been switched around. 

• Switch Arm and Cup resolver 
cables around at motor end. 
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Servo Drive Errors 
AL10 Undervoltage AL24 Motor output ground fault 
AL12 Memory error 1 AL25 Absolute position erase 
AL13 Clock Error AL30 Regenerative error 
AL15 Memory error 2 AL31 Overs peed 
AL16 Encoder error 1 AL32 Overcurrent 
AL17 Board error 2 AL33 Overvoltage 
AL19 Memory error 3 AL35 Command pulse frequency erro 
AL 1 A Motor combination error AL37 Parameter error 
AL20 Encoder error 2 AL45 Main circuit device overheat 

Servo Drive Warnings 
ALEO Excessive regenerative warning 
ALE1 Overload warning 
ALE3 Absolute position counter warning 
ALES ABS time-out warning 
ALE6 Servo emergency stop 
ALE9 Main circuit off warning 
ALEA ABS servo on warning 

CAUTION: When any alarm has occurred, eliminate its cause, ensure safety, 
then reset the alarm, and restart operation. Otherwise, injury may occur. 

When any of the following alarms has occurred, always remove its cause and allow about 30 
minutes for cooling before resuming operation. If operation is resumed by switching control 
circuit power off, then on to reset the alarm, the servo amplifier and servo motor may become 
faulty. 
• Regenerative error (AL30) 
• Overload 1 (ALSO) 
• Overload 2 (AL51) 
The alarm can be deactivated by switching power off, then on or by turning on the reset 
signal (RES). 

When an alarm occurs, the trouble signal (ALM) switches off and the dynamic brake is operated 
to stop the servomotor. At this time, the display indicates the alarm number. 
The servo motor comes to a stop. Remove the cause of the alarm in accordance with this section. 
The optional Servo Configuration Software may be used to refer to the cause. 
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Alarms and Warning List 
When a fault occurs during operation, the corresponding alarm or warning is displayed. 

(Note 2) Alarm Deactivation 
Alarm Code 

c c c Press 
·a ·a ·a "SET" on 

Alarm 
0> co 0> Power reset 

Display 
.....- ..- ..- current I I I Name OFF~ON (RES) co <( <( 
..- .,.... ..- alarm signal z z z 
(.) (.) (.) screen. 

AL10 0 1 1 Undervoltage 0 0 0 
AL12 0 0 0 Memory error 1 0 
AL13 0 0 0 Clock error 0 
AL1S 0 0 0 Memory error 2 0 
AL16 1 1 1 Encoder error 1 0 
AL17 0 0 0 Board error 2 0 
AL19 0 0 0 Memory error 3 0 
AL1A 1 1 1 Motor combination error 0 
AL20 1 1 1 Encoder error 2 0 
AL24 1 0 0 Motor output ground fault 0 
AL2S 1 1 1 Absolute position erase 0 

(/) AL30 0 0 0 Regenerative error 0 
E ..... AL31 1 0 0 Overs peed 0 0 0 ca 
<( AL32 1 0 0 Overcurrent 0 0 0 

AL33 0 0 0 Overvoltage 0 0 0 
AL3S 1 0 0 Command pulse frequency error 0 
AL37 0 0 0 Parameter error 0 0 0 
AL4S 0 1 1 Main circuit device overheat 0 - ::>< 

SL46 0 1 1 Servo motor overheat 0 0 0 
ALSO 0 1 1 Overload 1 0 (Note 1) 0 (Note 1) 0 (Note 1) 
ALS1 0 1 1 Over load 2 0 (Note 1) 0 (Note 1) 0 (Note 1) 

ALS2 1 0 0 Error excessive 0 0 0 
ALBA 0 0 0 Serial communication time-out 0 0 0 
AL8E 0 0 0 Serial communication error 0 0 0 

8.8.8.8.8 0 0 0 Watchdog 0 - - ::::::=-:::::. 
AL92 Open battery cable warning 
AL96 Zero setting error 
AL9F Battery warning 

(/) 
ALEO Excessive regenerative warning Removing the cause of occurrence 0> 

c 
ALE1 Overload warning deactivates the alarm ·c: ..... 

ca ALE3 Absolute position counter warning automatically. 
~ ALES ABS time·out warning 

ALE6 Servo emergency stop 
ALE9 Main circuit off warning 
ALEA ABS servo on warning 

Note 1. Deactivate the alarm for about 30 minutes for cooling time after removing the cause of the 
occurrence. 
Note 2. O:OFF, 1 :ON 
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Display Name Definition Cause Action 

AL10 Undervoltage Power supply 1. Power supply voltage is low. Inspect the power supply. 
voltage dropped. 2. Power failed instantaneously for 
MR-J2S uA: 160V 15 ms or lonoer. 
or less. 3. Shortage of power supply capacity 

caused the power supply voltage 
to drop at start, etc. 

4. Power switched on within 5s after 
it had switched off. 

5. Faulty parts in the servo amplifier Change the servo amplifier. 
,----- Checking method -
Alarm (AL 1 0) occurs if power is 
switched on after all connectors 

l::m:'! · 

AL12 Memory error RAM, memory fault Faulty parts in the servo amplifier Change the servo amplifier 
AL13 Clock error Printed board fault .-- Checking method-
AL15 Memory error EEP-ROM fault Alarm (any of AL12, 13 and 15) 

occurs if power is switched on 
after all connectors are 
disconnected. 

AL16 Encodererror1 Communication 1. CN2 connector disconnected. Connect correctly. 
error occurred 2. Encoder fault Change the servo motor. 
between encoder 3. Encoder cable faulty Repair or change cable. 
and servo amplifier (Wire breakage or shorted) 

4. Wrong combination of servo Use correct combination. 
amplifier and servo motor. 

AL17 Board error 2 CPU/parts fault Faulty parts in the servo amplifier Change the servo amplifier. 
.-- Checking method -

AL19 Memory Error ROM memory fault Alarm (AL 17 or AL 19) occurs if 
power is switched on after all 

l'lrP · 

AL1A Motor Wrong combination Wrong combination of servo Use correct combination. 
combination of servo amplifier amplifier and servo motor connected. 
error and servo motor. 

AL.20 Encoder error 2 Communication 1. Encoder connector disconnected. Connect correctly. 
error occurred 2. Encoder cable faulty Repair or change the cable. 
between encoder (Wire breakage or shorted) 
and servo amplifier. 

AL24 Motor output Ground Fault 1. Power input wires and servo motor Connect correctly. 
ground fault occurred at the output wires are in contact at 

servo motor outputs main circuit terminal block (TE1 ). 
(U,V and W phases) 2. Servo motor power cable Change the cable. 
of the servo insulation deteriorated. 
amplifier. 

AL25 Absolute Absolute position 1. Reduced voltage of super capacitor After alarm has occurred, hold power on 
position erase data in error in encoder. for a few minutes, and switch it off once, 

then on again. Make home position 
return again. 

2. Battery voltage low Change battery. 
3. Battery cable or batter is faulty. Make home position return again. 
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Display Name Deftnition Cause Action 

~ Regenerative Permissible 1. Wrong setting of parameter No. 0 Set correctly. 
alarm regenerative power 2. Built-in regenerative brake Connect correctly. 

of the built-in resister or regenerative brake 
regenerative brake option is not connected. 
resistor or 3. High-duty operation or continuous 1. Reduce the frequency of positioning. 
regenerative brake regenerative operation caused the 2. Use the regenerative brake option of 
option is exceeded. permissible regenerative power of larger capacity. 

the regenerative brake option to 3. Reduce the load. 
be exceeded . 
.--- Checking method 
Show the status display and check 
the regenerative load ratio. 

4. Power supply voltage is abnormal. Inspect power supply. 
260V or more. 

Regenerative 5. Regenerative transistor faulty. Change the servo amplifier. 
transistor fault. - Checking method 

1) The regenerative brake option 
has overheated abnormally. 

2) The alarm occurs even after 
removal of the built-in 
regenerative brake resistor or 
regenerative brake option. 

AL31 Overs peed Speed has exceeded 1. Input command pulse frequency Set command pulses correctly. 
the instantaneous exceeded the permissible 
permissible speed. instantaneous speed frequency. 

2. Small acceleration/deceleration Increase acceleration/deceleration time. 
time constant caused overshoot to constant. 
be large. 

3. Servo system is unstable causing 1. Re-set servo gain to proper value. 
overshoot. 2. If servo gain cannot be set to proper 

value: 
1) Reduce load inertia moment ratio: or 
2) Reexamine acceleration I 

deceleration time constant. 
4. Bectronic gear ratio is large Set correctly. 

(parameters No.3, 4) 
5. Encoder faulty. Change the servo motor. 

AL32 Overcurrent Current that flew is 1. Short occurred in servo amplifier. Correct the wiring. 
higher than the output phases U, V and W. 
permissible current 2. Transistor (I PM) of the servo Change the servo amplifier. 
of the servo amplifier faulty . 
amplifier. .--- Checking method 

Alarm (AL32) occurs if power is 
switched on after U,Vand W 

lare · 
3. Ground fault occurred in servo Connect the wiring. 

amplifierQUtput phases U, V and W. 
4. External noise caused the Take noise suppression measures. 

overcurrent detection circuit to 
misoperate. 
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Display Name Definition Cause Action 

AL33 Overvoltage Converter bus 1. Lead of built-in regenerative brake 1. Change lead 
voltage exceeded resistor or regenerative brake 2. Connect oorrectly. 
400V. option is open or disconnected. 

2. Regenerative transistor faulty. Change servo amplifier. 
3. Wire breakage of built-in 1. For wire breakage of built-in 

regenerative brake resistor or regenerative brake resistor, change 
regenerative brake option. servo amplifier. 

2. For wire breakage of regenerative brake 
option, change regenerative brake 

option. 
4. Capacity of built-in regenerative Add regenerative brake option or increase 

brake resistor or regenerative capacity. 
brake option is insufficient. 

AL35 Command Input pulse 1. Pulse frequency of the command Change the command pulse frequency to a 
pulse frequenC) frequency of the pulse is too high. _£roper value. 
error command pulse is 2. Noise entered command pulses. Take action aiJ?inst noise. 

too high. 3. Command device failure. Change the command device. 
AL37 Parameter Parameter setting is 1. Servo amplifier fault caused the Change the servo amplifier. 

error wrong. parameter setting to be rewritten. 
2. Regenerative brake option not Set parameter No. 0 oorrectly. 

used with servo amplifier was 
selected in parameter No. 0. 

AL45 Main circuit Main circuit device 1. Servo amplifier faulty. Change the servo amplifier. 
device overhea overheat 2. The power supply was turned on Review the drive method. 

and off continuously by overloaded 
status. 

AL46 Servo motor Servo motor 1. Ambient temperature of servo motor Review environment so that ambient 
overheat temperature rise is over 4QOC. temperature is 0 to 4QOC. 

actuated the 2. Servo motor is overloaded. 1. Reduce load. 
thermal protector. 2. Review operation pattern. 

3. Use servo motor that provides larger 
output. 

3. Thermal protector in encoder is faulty. Change servo motor. 
ALSO Overload 1 Load exceeded 1. Servo amplifier is used in excess 1. Reduce load. 

overload protection of its continuous output current. 2. Review operation pattern. 
characteristic of 3. Use servo motor that provides larger 
servo amplifier. output. 
Load ratio 300%: 2. Servo system is unstable and 1. Repeat acceleration/ 

2.5s or more hunting. deceleration to execute auto tuning. 
Load ratio 200%: 2. Change auto tuning response setting. 

100s or more 3. Set auto tuning to OFF and make gain 
adjustment manually. 

3. Machine struck something. 1. Review operation pattern. 
2. Install limit switches. 

4. Wrong connection of servo motor. Connect correctly. 
Servo amplifier's output terminals 
U, V, W do not match servo 
motor's input terminals U, V, W. 
5. Encoder faulty . Change the servo motor. 
.--- Checking method 
When the servo motor shaft is 
rotated slowly with the servo off, the 
cumulative feedback pulses should 
vary in proportion to the rotary angle 
If the indication skips or returns 
midwav. the encoder is faultv. 
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Display Name Definition Cause Action 

AL51 Over1oad2 Machine colision or 1. Machine struck something. 1. Review operation pattern. 
the like, caused max. 2. Install limit switches. 
output current to 2. Wrong connection of servo motor. Connect correctly. 
flow successively for Servo Amplifier's output terminals 
several seconds. U, V, W do not match servo 
Servo motor locked: motor's input terminals U, V, W. 

1sor more 3. Servo system is unstable and hunting. 1. Repeat acceleration/deceleration to 
execute auto tuning. 

2. Change auto tuning response setting. 
3. Set auto tuning to OFF and make gain 

adjustment manually. 
4. Encoder faulty . Change the servo motor. 

.---- Checking method 
When the servo motor shaft is 
rotated slowly with the servo off, the 
cumulative feedback pulses should 
vary in proportion to the rotary angle 
If the indication skips or returns 
midway, the encoder is faulty. 

AL52 Error excessive Droop pulse value of 1. Acceleration/deceleration time constant Increase the acceleration/deceleration 
the deviation constant Is too small. time constant. 
counter exceeded 2. Torque limit value (parameter No. 28) Increase torque limit value. 
80kpulses. is too small. 

3. Motor cannot be started due to torque 1. Review the power supply capacity. 
shortage caused by power supply 2. Use servo motor which provides larger 
droo. outout. 

4. Position control gain 1 (parameter No. 6) Increase set value and adjust to ensure 
value is small. proper ooeration. 

5. Servo motor shaft was rotated by 1. When torque is limited, increase the 
external force. limit value. 

2. Reduce load. 
3. Use servo motor that provides larger 

output. 
6. Machine struck something. 1. Review operation pattern. 

2. Install limit switches. 
7. Encoder faulty Change the servo motor. 
8. WrorvJ connection of servo motor. Connect correctly. 

Servo amplifier's output terminals 
U, V, W do not match servo motor's 
Input terminals U, V, W. 

ALBA Serial RS-232 or RS-422 1. Communication cable breakage. Repair or change communication cable. 
communication communication 2. Communication cycle longer than Set correct value in parameter. 
time-out stopped for longer parameter No. 56 setting. 

than the time set in 3. Wrong protocol. Correct protocol. 
parameter No. 56. 

AL8E Serial Serial communication 1. Communication connector is Connect correctly. 
communication error occurred disconnected. 

between servo 2. Communication cable fault. Repair or change the cable. 
amplifier and (Open cable or short circuit) 
communication device 3. Communication device (e.g. personal Change the communication device (e.g. 
(e.g. personal computer) faulted personal computer). 
computer). 

8.8.8.8.€ Watchdog CPU, parts faulty Fault of parts in servo amplifier . Change servo amplifier 
.---- Checking method 
Alarm (8.8.8.8.8) occurs if power is 
switched on after all connectors are 
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Warnings: 
If ALE1 (overload warning) occurs, operation may be continued but an alarm may take place or proper operation may not be 
performed. If another warning (ALE6 or ALE9) occurs, the servo smplifier will go into a servo-off status. Eliminate the cause of 
the warning according to this section. Use the optional Servo Configuration software to refer to the cause of warning. 

Display Name Definition Cause Action 

AL92 Open battery Absolute position 1. Battery cable is open. Repair cable or replace. 
cable waming detection system 2. Battery voltage dropped to 2.8V or less. Change battery. 

battery voltage Is low. 
AL96 Zero setting 1. In incremental 1. Droop pulses remaining are greater than Remove the cause of droop pulse 

error system: Zeroing the in-position range setting. occurance. 
could not be made. 2. Command pulse entered after the Do not enter command pulse after 
1. In absolute position clearing of droop pulses. clearing of droop pulses. 
detection system: Zero 3. Creep speed high. Reduce creep speed. 
setting could not be 
made. 

ALEO Excessive There is a possibility Regenerative power increased to 85% or 1. Reduce frequency of positioning. 
regenerative that regenerative powe more of permissible regenerative power of 2. Change regenerative brake option for the 
warning may exceed built-in regenerative brake resistor or one with larger capacity. 

permissible regenerative brake option. 3. Reduce load. 
regenerative power of ~ Checking method 
built-in regenerative e the status display and check I 
brake resistor or regenerative load ratio. 
regenerative brake 
option. 

ALE1 Overload There is a possibility Load Increased to 85% or more of Refer to ALSO, AL51 
warining that overload alarm 1 overload alarm 1 or 2 occurance level. 

or 2 may occur. r;: Cause, checking method ~ 
_e[ to ALSO AL5l 

ALE3 Absolute Absolute position 1. Noise entered the encoder. Take noise SuPPression measures. 
position counter encoder pulses faulty. 2. Encoder faulty. Change servo motor. 
warning 

ALES ABS time-out 

--------------
1. PC ladler program wrong. Contact APC for program correction. 

warning 2. ST2 - TLC signal mis-wlring Connect properly. 
ALE6 Servo EMG-SG are open. External emergency stop was made valid. Ensure safety and deactivate emergency 

emergency st~ (EMG-SG opened.) stop. 
ALE9 Main circuit off Servo was switched on Switch on main circuit power. 

warning with main circuit 
power off. 

ALEA ABS Servo on signal (SON) 1. PC ladder program wrong. 1. Contact APC for program correction. 
servo on turned on more than 1 s 2. SON signal mis-wiring 2. Connect properly. 
warning after servo amplifier 

had entered absolute 
position data transfer 
mode. 
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-NOTES-
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Pounds of Aluminum Pounds of Aluminum 

CupAngle Cup#8.0 Cup#6.0 Cup#4.0 Cup#3.5 Cup#3.0 Cup#2.5 Cup#2.0 Cup#l.S 

25.00 21.883 17.213 12.923 10.656 8.688 6.543 5 . 579 4.263 

26.00 21 . 489 17.023 12.706 10.480 8.512 6.367 5.471 4 . 181 

27.00 21.163 16.738 12.570 10.290 8.376 6 . 204 5. 362 4.100 

28.00 20.865 16.575 12.299 10.113 8 . 213 6.068 5.213 4.018 

29.00 20.512 16.385 12.095 9.950 8.050 5.905 5.077 3.937 

30.00 20.186 16.181 11.892 9 . 801 7.914 5.756 4.968 3.855 

31.00 19.724 15.951 11. 688 9.584 7 . 778 5.606 4.860 3.774 

32.00 19.426 15. 7 61 11. 525 9 . 407 7.588 5 . 457 4.738 3.665 

33.00 19.059 15.530 11 . 349 9.285 7.453 5 . 281 4.588 3.584 

34.00 18.720 15.313 11 . 077 9.122 7.263 5.131 4.466 3.502 

35.00 18.394 15.082 10.901 8 . 973 7.168 4 . 982 4.358 3.421 

36.00 18 . 028 14.865 10 . 711 8.797 7.005 4 . 846 4.235 3.326 

37.00 17.675 14.647 10.493 8 . 620 6.869 4.697 4.113 3 . 244 

38.00 17.227 14.403 10.317 8.444 6.733 4.548 3.991 3 . 122 

39.00 16.833 14.159 10.100 8.254 6.557 4.358 3.855 3.041 

40.00 16 . 439 13.901 9.855 8.07 7 6 . 380 4.222 3.692 2.959 

41.00 16.019 13 . 656 9.638 7.914 6.217 4.073 3.570 2.864 

42.00 1 5. 6 52 13.399 9 . 435 7.724 6.054 3.923 3 . 434 2.756 

43.00 15.177 13.154 9.204 7.548 5.905 3.774 3.299 2.674 

44.00 14.770 12.910 8.987 7.331 5.742 3.638 3.177 2.579 

45.00 14.362 12.625 8.783 7.140 5.579 3.489 3.041 2.484 

46.00 13.928 12.367 8 . 430 6.937 5.403 3.339 2 . 891 2.389 

47.00 13.439 12.068 8.118 6.747 5.186 3.190 2.756 2.294 

48.00 12.991 11.824 7.887 6.557 4.996 3 . 041 2.634 2.213 

49 . 00 12.503 11.552 7.656 6.353 4.833 2 . 864 2.511 2 . 104 

50 . 00 12.027 11.254 7.412 6 . 122 4.643 2 . 715 2.389 2.023 

51.00 11.607 10.996 7.195 5.932 4.480 2.579 2.267 1. 928 

52 . 00 11. 145 10.7 24 6.950 5.729 4.290 2 . 444 2.158 1. 846 

53.00 10.439 6.652 5.539 4.127 2.294 2.023 1. 765 

54.00 10.141 6 . 407 5.349 3.923 2.172 1. 901 1. 670 

55.00 9.855 6.149 5.131 3.747 2.050 1. 792 1. 588 

56 . 00 9.543 5.919 4.941 3 . 570 1. 928 1. 683 1 . 507 

57.00 9 . 245 5.661 4.711 3.407 1. 805 1. 575 1. 425 

58.00 8.932 5.362 4.507 3.217 1. 683 1. 466 1. 344 

59.00 8 . 688 5.118 4.303 3.068 1. 561 1.371 1. 262 

60.00 8.335 4.887 4.113 2.891 1. 466 1. 276 1.195 
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LADLER CUSTOMER INTERFACE 

ISOLATION RELAYS 

1341 

t t t t t 

~ 
9 

1380 1381 

NOTE: INPUT ISOLATION RELAY COILS ARE 120-VAC, 
UNLESS SPECIFIED OTHERWISE. RELAY CONTACTS 
ARE RATED AT 5-AMPS, 25D-VAC 

Cycle Start (Optional) 
Automatic Enable 

Rod Back 

Die Closed 

L...-------------------• Common For 
Isolation Relays 

NOTE: See the following two pages for typical interface wiring options. 

Page 6-4 Advance Products Corporation 



TECHNICAL DOCUMENT AT/ON 

LADLER ELECTRICAL INTERFACE 
USING INTERNAL LADLE POWER 

ISOLATION RELAYS 

1341 1380 1381 

t t t t t 

NEUTRAL 

Advance Products Corporation 

i -DIE-CAST MACHINE­

I 
I 
I 
I 

I L _________ _ 
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LADLER ELECTRICAL INTERFACE 
USING CUSTOMER SUPPLIED POWER 

ISOLATION RELAYS 

341 1340 1350 1360 1370 380 1381 

t t t t t 
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: -DIE-CAST MACHINE-

I 
I 
I 
I 
I 

I 
I 
~~ I 

: :~ 
I 

I I 

I 
I 

I 

CR 
120 VAC 
NEUTRAL 

120 VAC 
'HOT" I 

L _________ _ 
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DISCONNECT HANDLE 

·$ 
,--------------------------l 

0 0 0 1 

I 
I 
I 
I 

APC #9987 : 
MITSUBISHI : 
E615 TOUCH l 

I 
I SCREEN I 
I I 
I I 

POWER-r--r--==fl ~ L____J -c=J : 
I o to o I 

/;NJ~~~-----~~ 

= 

START/STOP SWITCH EMERGENCY STOP 

CONTROL BOX -­
INSIDE FRONT COVER 
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PLC RS422 CABLING 

APC #9987 
MITSUBISHI 
E615 TOUCH 

SCREEN 

I I l I I 

\_) 
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I 

0 ...._ 

APC #9864 

PLC 

----APC #987 3 
Communications Cable 
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0 

Pin# Color Description 

1 Yellow Arm Cosine+ 

2 Red Arm Sine+ 

3 Black Arm Sine -

4 Orng/BII spare 

5 Wht/Bik Arm Home Limit Switch 

6 Grn/Bik Arm Max Back Limit Switch 

7 Blue/Bik Cup Home Limit Switch 

8 Blue +24v de 

9 Shield Shield 

10 Orange Cup Carrier 

11 Green Cup Signal Common 

12 Brown Cup Cosine-

13 Brown Arm Cosine-

14 Green Arm Signal Common 

15 Orange Arm Carrier 

16 Shield Arm Shield 

17 Orange -24v de 

18 Red Metal Probe Common 

19 Red/Bik Metal Probe 1 

20 Green Metal Probe 2 

21 Blk/Wht spare 

22 Black Cup Sine-

23 Red Cup Sine+ 

24 Yellow Cup Cosine+ 

Advance Products Corporation 

TECHNICAL DOCUMENTATION 

P/N 1 0600-030 
CONTROL CABLE ASSEMBLY 

® 

1------ l()(ft. ____ ___, 

PART NUMBER: 104100-XX 
XX• CASU: U:NOTH IN FEET 

(ADD 12• FOR CONNECTOR U:NOTll) 

FEMALE PIN 
END TO 
LADLER 

MALE PIN END TO 
CONTROL BOX 
(SEE OTHER END 
FOR PIN 
CALLOUTS} 

Item# Part# Qty Description 

1 7505 1 24Pole Plug (Male) Insert Connector 

2 7504 4 Coding pins 

3 10620 2 24 Pole Hood Assembly 

4 1865 1 3/4" 0 Flex Conduit 

5 7546 1 24 Pole Socket (Female) Insert Conn. 

6 7550 2 22 Gauge 6 Conductor Shielded Wire 

7 7549 1 18 Gauge 12 Conductor 

8 8551 2 Reducer, PG21-3 

9 7553 2 Reducer PG29 PG21 

10 8384 1 Connector, LQT, 3/4", st 

11 8388 1 3/4" Dia. Rt. Angle Conn. 
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TECHNICAL DOCUMENTATION 

9 

Pin# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

0 2 

8 0 

0 

FEMALE PIN 
END TO 
LADLER 

Color Description 

Green Ground 

Red U. Arm Servo Motor 

White V. Arm Servo Motor 

Black W. Arm Servo Motor 

Shield Ground 

Blue Brake +24 

Orange Brake com 

Red Arm Temp Sensor 1 

Black Arm Temp Sensor 2 

Wht o r Yw Cup Temp Sensor 1 

0 /Bk or Brn Cup Tern Sensor 2 

Bk/W or Prpl Ground 

Red U. Cup Servo Motor 

White V. Cup Servo Motor 

Black W. Cup Servo Motor 

Green Ground 

Page 6-10 

P/N 1 0602-030 
POWER CABLE ASSEMBLY 

7} 6) 4J 

(!_7 
l 

1-------XXft.------i 
PART NUMBER: 101G2·XX 

XX• CASt..£ LEHGTH IN FEET 
(ADO 1r FOR CONNECTOR LEHGTH) 

MALE PIN END 
TO CONTROL s 

BOX(SEE 
OTHER END 
FOR PIN 
CALLOUTS) u;-

Item# Part# Oty Description 

1 7329 I 16 Pole Plug (Male) Insert Connector 

2 7504 4 Coding Pin 

3 10621 2 16 Pole Connector Hood Assembly_ 

4 1865 1 3/4" 0 Flex Conduit 

5 7548 1 16 Pole Socket (Female) Insert Conn. 

6 7549 1 18 Gauge, 12 Conductor Unshld Wire 

7 7551 2 14 Gauge 3 Conductor Shlded Wire 

8 8384 1 3/4" Straight LOT Connector 

9 8551 2 Reducer PG-21 

10 8388 1 Right angle LOT Connector 

Advance Products Corporation 



Pin# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

TECHNICAL DOCUMENTATION 

P/N 1 00-0294-030 
REMOTE CABLE ASSEMBLY 

Color 

White 

Orngi BH 

BlueiBik 

Blk/Wht 

GrniWht 

Blu/Wht 

BlkiRed 

Whti Rec 

OrgiRed 

Blui Red 

Org/Grn 

Red/Bik 

BI/Rd/W 

WtiRdi B 

RdiWt/B 

Red 

GriWti BI 

Blue 

Redi Wh 

Orange 

WhtiBik 

Red/Grn 

Blk 

GrniBik 

Green 

PART NUMBER: 1011 .. )0( 
XX• CABLE LENGTH IN FEET 

~~:·=-~ 

Description 

+24v de 

-24v de 

Home 

Auto 

Manual 

Arm Forward 

Arm Backward 

Auto Cycle 

LED - Pour Position 

LED - Home Position 

LED - Back Position 

LED- Auto Cycle 

Cup Pour 

Cup Empty 

Shot Increase 

0 

0 13 

MALE PIN END TO CON­
TROL BOX {SEE OTHER 
END FOR PIN CALLOUTS) 

12 

Shot Decrease Item# Part# Qty Description 

LED - Cup Empty 1 7504 2 Coding Pin 

LED - Cup Horizontal 2 7505 1 24 Pole PluQ (Male) Insert Connctor 

LED - Shot Size 3 10620 1 24 Pole Connector Hood 

LED - Low I No Metal 4 8525 1 Reducer 

LED- Cycle Abort I Normal 5 8599 1 Reducer 

LED- Probes 6 8383 2 1 12" 0 Con. Straight Connector 

Spare 7 8863 I 112" 0 Flex Conduit 

Spare 8 8393 1 Nut 

Ground 9 7552 1 10 Gauae 25 Conductor Wire 
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TECHNICAL DOCUMENTATION 

~ ::0 

Touch -~~­
Screen 
Connector 

EPROM 

Pin 
VAPC 

o~...,_Battery 

Program _.. 

0 
c: 
-4 

Slot 

APC #9864 

e c; e o ·= ..... 
• e ;;) .N 

·~ e w 
·~ . .... 
• .n •c.n 
e c;; •en 
·~ . ..... 

®®® 
®®® 

I oba j~8JJ.!{8H~~w,Ot3 

®®® 
®ffi® 
:sx!1xl ·I 

I L! I ~X I . I 

0 0 0 0 

• • • • • • • • 
APC #9871 

• • • • • • • • 

"'C 
0 · :e 
m 
:::0 

APC#9871 

"'C 
e .,. e o 0 
•c.n ·~ • :E •en eN m 

..... w :::0 

APC#9874 

z 
c;e o e 
:::::: e ..... 
;;; e N• 
~· we 

~ · ..... 
.n• c.n• 
c;; e en• 
~· ...... 

., 
~ ® ® ® 
~®®® 

., 
J) -O~dl t;l I NIA I 
l_dl dHOWO;)I 

~ 
~ ® ® ® 
~ ® ® ® , ... ._.,__ 
m en I z:x 1 ox} • 

I £X I ix I SIS I 

PLC APC PIN 9864 

For Remote 
Operator 
Panel 
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TECHNICAL DOCUMENTATION 

PLC Specifications APC PIN 9864 
Power Supply 
Current Repeatability .......... .... .. ....... ....... 720mA, 1 OOV AC. 
Current Typical ... .... ....... ...... ... ........ ........ 300 rnA, 1 OOV AC. 
Max. Allowable Momentary Power Failure Period - 1 Omsec. 
Fuse (size) rating .... ... .... ... .... ....... ..... .... .. 3.15A 

Inputs 
Input Current ....... .. ......... .... ...... ... .. .. .. .. ... 24V DC, SmA. 
Response Time ............ ....... ........... ... .. ... 1 0 msec. 
Circuit Isolation I Operation Indication .... Photocoupler I LED is lit. 
Input voltage ............. .............. ... .... ... ...... 85-132V AC 50/60Hz. 
Input lmpedence ......... ... .... .... ... ............. 21 kn!SOHz or 18kni60Hz 

Relay Outputs 
Switched Voltages ................. .. .......... ..... ~ 240V AC, 30V DC. 
Rated current I N points .... .... .. ... ...... ..... . 2A I 1 Point, 8A I Com. 
Max. Inductive Load ........ ....... .............. .. 80 VA, 120 I 240 VAC. 
Max Lamp Load (tungsten load) ....... ...... 1 OOW (1.17 A I 85VAC, 0.4A I 250VAC). 
Circuit Isolation ............ ..... .... .. ........ ........ By Relay. 
Operation Indication .. ........... .. ..... ...... ..... LED is lit when coil is energized. 
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TECHNICAL DOCUMENTATION 

SERVO MOTOR POWER 

Brake 0 0 

~ 
0 ~ 

Ground 

SERVO MOTOR ENCODER 

c fr=lf I c:Jf c 

~ ~ N N 
1 1 
A ~ ~ B 
~ ...2 

c 0 = 
0 

N I c::3f II r:=Jf 

2 

~ ~ 
c 
N 

E 3 
N I, l=ll t.l=ll 
c ~ .,JL 

0 

@ @ @ @ @ @ 
L 11 L12 D p c N 

CN2 ENCODER CABLE @ @ @ @ @ @ 
1 2 3 4 5 6 7 8 9 10 

\ \~~~:;~~~~~~/ 7 
11 121314151617 1819 20 

L1 L2 L3 u v 
w 

0 ®®®@ 0 

Servo-Amp APC PIN 9867 & 9843 

Page 6-14 Advance Products Corporation 



TECHNICAL DOCUMENTATION 

Servo-amp Specifications APC # 9867 & 9843 

Power Supply 

Voltage/frequency .... .... .......... ............... 3-phase, 200 to 230V AC 50/60Hz. 
Permissible voltage fluctuation ..... ......... 3-phase 170 to 253V AC 50/60 Hz. 
Permissible frequency fluctuation ......... . ± 5% max. 

GENERAL 

Control System ....................... .............. .. Sine-wave PWM control/current control system. 
Dynamic brake ...... ........... ......... ....... ...... Built-in. 
Speed frequency response .. ............. ..... 550Hz or more. 
Safety Features .......... .... .... ... ...... ........... Overcurrent shutdown, regeneration, overvoltage 

shutdown, overload shutdown (electronic thermal), 
servomotor overheat protection, encoder fault, 
protection, regeneration fault protection, under­
voltage/sudden power outage protection, 
overspeed protection, excess error protection. 

Structure 

Fan cooling, open (IPOO). 

Environment 

Ambient temperature ........ .... .......... ........ 0 to 55°C(32 to 131°F){non freezing), storage: -20 to 
65°C(-4 to 149°F){non freezing). 

Ambient humidity .. ..... ........... .................. 90% RH max. (non condensing), storage: 90% RH 
max. (non condensing). 

Atmosphere ............................................ Inside control panel; no corrosive gas, inflammable 
gas, oil mist, or dust. 

Elevation .. .. ........... .. ....... ........................ 1000 meters or less above sea level. 
Oscillation .... ... ............. ........................... 5.9 m/s2 max. 
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Servo-Motor APC PIN 9868 & 9842 
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TECHNICAL DOCUMENTATION 

Servomotor Specifications APC # 9868 (Arm Motor) 

Power facility capacity ............. .... ... ........ 2.5kV A. 

Continuous Running Duty 
Rated output .......... .... ........... .... ........ .. .... 1.5 kW. 
Rated torque ............. ........ ....... .............. 7.16Nm (1013.8 oz-in). 

Specifications Continued 
Maximum torque ............... ......... ............. 21 .6Nm (3058.5 oz-in). 
Rated rotation speed ....................... ...... . 2000 r/min. 
Maximum rotation speed ........................ 3000 r/min. 
Permissible instantaneous rotation speed-3450 r/min. 
Power rate at continuous rated torque ... 25.6 kW/s. 
Rated current ........................ ........... .. .... 9 A. 
Maximum current.. ................. ................. 27 A. 
Speed/Position encoder ......................... Resolution per encoder/servomotor rotation: 131072 

pulses/revolution. 
Environment 
Ambient temperature ................. ......... .... 0 to 40°C(32 to 1 04°F}(non freezing), storage: -15 to 

70°C(-5 to 158°F}(non freezing). 
Ambient humidity .................................... 80% RH max. (non condensing), storage: 90% RH 

max. (non condensing). 
Atmosphere ..... ................................ ....... Indoors (no direct sunlight); no corrosive gas, 

inflammable gas, oil mist, or dust. 
Elevation ...................................... .......... 1000 meters or less above sea level. 
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TECHNICAL DOCUMENTATION 

Servomotor Specifications APC # 9842 (Cup Motor) 

Power facility capacity ......... ...... ............. 1.7kVA. 

Continuous Running Duty 
Rated output.. ......................................... 1.0 kW. 
Rated torque ...... ...... ......................... ..... 4.78Nm (676.8 oz-in). 

Specifications Continued 
Maximum torque ......... ............................ 14.4Nm (2039.0 oz-in). 
Rated rotation speed .............................. 2000 r/min. 
Maximum rotation speed ... ................ ..... 3000 r/min. 
Permissible instantaneous rotation speed-3450 r/min. 
Power rate at continuous rated torque ... 16.7 kW/s. 
Rated current ......................................... 6 A. 
Maximum current.. .................................. 18 A. 
Speed/Position encoder ......................... Resolution per encoder/servomotor rotation: 131072 

pulses/revolution. 
Environment 

Ambient temperature .............................. 0 to 40°C(32 to 1 04°F}(non freezing), storage: -15 to 
70°C{-5 to 158°F){non freezing) . 

Ambient humidity .... ................................ 80% RH max. (non condensing), storage: 90% RH 
max. (non condensing). 

Atmosphere ................ ................. ........... Indoors (no direct sunlight); no corrosive gas, 
inflammable gas, oil mist, or dust. 

Elevation ............................................. ... 1 000 meters or less above sea level. 
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TECHNICAL DOCUMENTATION 

NOTES 
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NOTES 
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REPLACEMENT PARTS -7-

This section lists the major user-replaceable 
components in the SL-1200 Auto Ladle 
System, and shows locations for the major 
components . A Replacement parts list 
follows. Please see the "Technical 
Documentation" section of this manual for 
more information. 

Advance Products Corporation 

When you place an order for a part, please 
give us the "Part Number," "Quantity," and 
"Description" of the part. You can call or write 
Advance Products and we wi ll ship the part to 
you as soon as possible. Our address and 
telephone number are listed at the bottom of 
the front page of this Manual. 
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Figure 7-13 
Probes Assembly 
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1545 
1879 
1880 
3663 
4210 
5290 
5294 
5379 
5410 
5424 
5425 
5426 
5804 
5842 
7083 
7115 
7116 
7117 
7120 
7122 
7123 
7125 
7126 
7130 
7134 
7135 
7137 
7138 
7151 
7152 
7153 
7160-1 
7160-2 
7161 
7170 
7177 
7178 
7396 
7699 
7736 
7742 
7789 

1 
19 

6 
2 
2 
4 

8 
1 
3 

11 
16 
14 

1 
1 
6 
1 
4 
5 
3 
1 
2 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

3 
1 
1 
2 
1 
3 
1 
1 

7/8-9, HEX, FLANGE 
,#40 PRE-STRETCHED-single 

INK, CONNECTING, #40 CHAIN 
, 3/16 SQ (STEEL) 
, 3/8 SQ X 7.500, 55EP 

5/16, LOCK, COIL 
3/4, LOCK, COIL 

f::O:NNJ~C~rOR, 1 I 2 " ARMORED CABLE, 
, THREADED, 3/8-16 X 17 

.PJ:.J~!'.jL!V\.>' RADIAL' 3 0 5KDD s l..Ci!iUC:Ll 

H0-244 

LADLE CUP, 2.750 LONG 
, PROBES, ALL LADLERS 

, TIP, ALL LADLERS 

POSITIVE STOP ARM 
LONG PIVOT 

, CUP 
, PLATE, TURNBUCKLE ARM 

ASSY COMPLETE 

PIVOT - UPPER CUP ARM 
, COUNTERWEIGHT ARM CHAIN 

MAIN DRIVE LINK, SL1200 
, SMALL LINK, "DOG BONE" 
, COUNTERWEIGHT 

, ARM SIDE - OPERATOR 
, ARM SIDE, HELPER 

MAIN DRIVE 3 HOLE, SL1200 
u.ruc..o<J<. .. r\.u.<:., FOR # 4 0 CHAIN 

1-3-"''~<>vA, 300:1, CONE DRIVE 
1-3<:.J~<>vA, 300: 1, CONE DRIVE 

eking Assy, .984 dia shaft 
Block - 3 Hole 

-SPLIT CAM FOR PROX SWITCH 
, MOTOR SIDE, 1200, BLUE 
, CUP ARM END 

Advance Products Corporation 

7930 
7961 
7962 
8143 
8322 
8378 
8462 
8464 
8504 
8613 
8764 
8827 
8846 
8851 
8854 
8990 
9001 
9218 
9279 
9379 
9497 
9498 
9526 
9775 
9842 
9868 
9925 
9946 
9949 
9950 
9951 
10065 
10068 
10141 
10142 
10584 
10585 
10587 
10617 
10715 
10903 
10904 

1 
1 
1 
1 
6 

65 
3 
2 
2 
2 
2 

5 
5 
1 

1 
2 
2 
2 
1 
2 
1 
1 
2 
2 

1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
3 
2 
2 

REPLACEMENT PARTS 

cket - #40 Chain 12 teeth 
ITERM:INJ~L, RING, 8AWG, 3/8 

WHITE, PROBES 
ler, 3/8-16 X 1.750, Hex 

l, V-ring, CR, 400600 
, TEMP,140-190F,TELETEMP 
ING, ASSY, 1400, GUARDIAN 
, ADVANCE l abels 

l-of"\1\TnTTT'l', FLEX, 1/2", ALUMINUM 
CONDUIT, 1/2 RIGID 

, ARM PROX SWITCH 
, 1/2-13 X 1.50 

1.50D 
, MULTILINGUAL, YELLOW ON 
, MULTILINGUAL, YELLOW ON 

1"-"·'""'·l.'~"'' HI TEMP 
ADAPTOR, MITSUBSHI TO 

, SERVO, 2000RPM, 1000W 
, SERVO, W/BRAKE, 2000RPM 

, 5/16 X 9/32 X 1-1/2, CRS 

END INTERFACE 

COMPLETE 
COMPLETE 

~E:AR:BCIX, 200:1, CONE DRIVE 
~-"~~.ov•A, 200:1, CONE DRIVE 

, MOUNTING SHAFT FOR MAIN 
, MOUNTING SHAFT FOR CUP 
, MAIN, ARM, SL-1200 
, CUP ROTATE DRIVE 
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REPLACEMENT PARTS 

ELECTRICAL CABINET PARTS DESCRIPTIONS 

10119 1 EA TRANSFORMER, 1PH, 240V, TO 120V, 250V, SQ-D 9070TF250D1 
10124 2 EA FUSE, 1 AMP, PRIMARY OF .25KVA 
10125 1 EA FUSE, 2 AMP, SECONDARY OF .25KVA TRANSFORMER 
10235 1 EA LABEL, "ADVANCE", CORPORATE, FOR COVERS AND ARMS 
10237 1 EA LABEL, CAUTION, MAIN POWER DISCONNECT 
10305 1 EA LABEL, WARNING, FOR CANADA 
10385-002 2 EA MITSUBISHI SERVO ENCODER CABLE SPRAYERS & LADLERS 
10409 1 EA ELECTRICAL CABINET, EMPTY W/SUBPANEL 
10445 2 EA 24 POLE BASE, SHELL ILME CHI-24 
10446 1 EA 16 POLE BASE, SHELL ILME CHI-16 
10493 1 EA LEGEND PLATE, EMERGENCY STOP LADLERS & SPRAYERS 
10499 1 EA SWITCH MECHANISM W/ RED PUSH BUTTON,E-STOP 
10500 3 EA CONTACT BLOCK W/ N.C. CONTACTS, E-STOP 
10578 2 EA FINGERSAFE TERMINAL COVER FOR SWITCH CONTACT BLOCKS 
10581 1 EA SWITCH, 12" SHAFT, DISCONNECT KIT FORM 
~ 1589 1 EA CONTACT BLOCK,AUX, 1 N.O. 
~ 1630 1 EA RELAY, 4 N.O. CONTACTS 
~ 1632 1 EA AUXILLIARY CONTACT, 1 N.C. 
~1881 1 EA POWER SUPPLY, 72W, 2.9A, 24-28VDC 
14864 3 EA FUSE BLOCK,INDICATING,110-250V 
~007 1 EA TRANSFORMER, 1PH, 120V X 24VCT 0.2A, 60HZ, PROBE 
~026 1 EA PUSHBUTTON, 3POS, MUSH, ILLUMINATED, 120V 
~037 1 EA RELAY, 230VAC, 3PHASE MONITOR 
~129 1 EA CONNECTOR,16PIN,FEMALE,(TERMINAL) 
~131 2 EA CONNECTOR,24PIN FEMALE,(TERMINAL) 
~139 3 EA FUSE, 6AMP, TIMEDELAY, 600V, 13/32 x 1.5 
~314 2 EA RELAY, SPOT, 24VDC/AC, 6A W/BASE 
~371 1 EA RELAY BASE, 8 PIN, OCTAL 
~505 1 EA LABEL, TEMP,100-130F,5DEG INCREMENTS 
~586 1 EA FUSE, 2AMP, FAST BLOW, 250V 5X20MM, GLASS 
8803 4 EA END ANCHOR 
8839 60 EA TERMINAL BLOCK 
8840 8 EA END BARRIER 
8843 6 EA TERMINAL BLOCK, GROUNDING 
8867 5 EA RELAY ASSY, BASE+RELA Y +LED 
8868 1 EA RELAY ASSY, RELAY +BASE+LED 
8869 4 EA RELAY ASSY, RELAY +BASE+LED 
~197 1 EA FUSE, 1AMP, FAST BLOW, 250V, .25X1.25, GLASS 
~440 1 EA LABEL, 2 7/16 SQ, RED, LADLER START 
~843 1 EA SERVO AMP, ANALOG, 1000W 
~864 1 EA PLC, 16 INPUT, 16 OUTPUT RELAY 
~865 4 EA CABLE, SERVO AMP TO TERMINAL BLOCK, 0.5 METER 
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REPLACEMENT PARTS 

ELECTRICAL CABINET PARTS DESCRIPTIONS CONTINUED 

9866 4 EA TERMINAL BLOCK, USED WITH 9867 
9867 1 EA SERVO AMP, ANALOG, 2000 WATI 
9871 2 EA MOTION CONTROLLER MODULE SGL. AXIS STEP/DIR CONT.# 
9873 1 EA CABLE, COMMUNICATIONS, PLC TO TOUCH SCREEN 
9874 1 EA EXPANSION MODULE,8 INPUT 
9901 1 EA HEAT EXCHANGER, 115VAC, LADLER 30 WATIS 
9977 1 EA IDENTIFICATION PLATE, SPRAYERS AND LADLERS 
9983 1 EA PLATE, DISPLAY ADAPTER, MITS. 610 OR 615 SCREEN 
9987 1 EA MMI, TOUCH SCREEN E615 MITS. 

Advance Products Corporation Page 7-17 



REPLACEMENT PARTS 

-NOTES-
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Consumables/Shot End: 
Shot Sleeves 
Reworked Shot Sleeves 
Plunger Tips 
Plunger Rods 
Ordering Forms 

Consumables/Misc: 
Hand Spray Guns 
Die Clamps, T -Bolts, and Nuts 
Slap Stix 
Thermocouples 
Die Coooling Fountain Water Junctions 
Ladle Cups 

Automation/Spraying: 
SRL-250 Linear Spray Systems 
Reciprocating Spray Systems 
RSS-2500 Robotic Spray Systems 
Spraying Technology 
Spray Heads 

Automation/Ladlers: 
Ladlers 
Ladle Cups 

Automation/Mise: 
Kawasaki Robots 
Robot Grippers 
Mini-Max Reclalmers 
Central Lube Systems 
Tool Temp Oil Temperature Control Units 
Electronic Bacteria Killers 
Stationary Casting Coolers 
Vertical C-Frame Trim Press 
Safety Signage 



Consumables 
ShotEnd 

• Shot Sleeves 
• Reworked Shot Sleeves 
• Plunger Tips 
• Plunger Rods 
• Ordering Forms 



SHOT SLEEVES 

For over 50 years ADVANCE® has 
been the leader in shot sleeve 
manufacturing. 

Proper Design, tight manufacturing 
standards and in-house heat treat­
ing and nitriding assure you the 
highest quality at competitive 
prices and deliveries. 

Your "Window to the World"® of Die Casting Automation and Consumable Products 



Your "Window 
To The World®" 
Of Shot End 

Ask the operator that 
knows his die casting 
machine inside and out 

and he will tell you that "not all 
shot sleeves and shot end 
products are created equally." 

Many manufacturers use 
antiquated equipment and 
inferior metal. The result is a 
shot sleeve that wears out 
before its time. 

Advance uses only the finest 
H-13 steel. The metal is cut, 
bored and honed on computer­
ized equipment by craftsmen 
with years of experience. We've 
been serving the die casting 
industry for over 52 years. 

That is why we say "Experi­
ence and Equipment Does 
Make A Difference." 

Customer side-by-side com­
parisons have proven the Ad­
vance sleeve lasts longer than 
our competitors' sleeves. 

Don't buy sleeves on price 
alone, because as this brochure 
shows, not all shot sleeves are 
created equally. 

1. Quality standards- we adhere to all acceptable machining practices. 

2. Record keeping procedures- we maintain a file for you, so we can: keep track of heat treat 
numbers and the exact bar of steel the sleeve was machined from. Should a problem arise, 
we can trace pertinent information back to the source, have access to your heat treat and 
nitride hardness records. 

3. Quick reference for reordering. So when you reorder a sleeve, we know exactly what you need 
and can expedite delivery. We make these records worthwhile to you by stamping our name 
on every sleeve we sell . Should any question arise, you know who to call, with full confidence 
that ADVANCE® can produce the information you need. 

Specifications are subject 
to change without notice. 

Advance Products Corporation - 2527 M-63 Benton Harbor, Michigan 49022 
Phone (269) 849-1000- Fax (269) 849-2200 - www.advanceproductscorp.com 
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HEAT CHECKING 
CORRECTED 

TAPERED 
BORE SIZE 
CORRECTED 

SHOT SLEEVE 
RECONDITIONING 

WASHOUT 
CORRECTED 

Shot Sleeve Maintenance is a little like Maintaining Your Teeth. 
Brushing every day, and having your teeth professionally cleaned and polished will correct problems 
before they become an expensive and painful experience. Do the following periodic inspections and 
procedures and you could save a sleeve before it is too late: 

1 Degrease and sandblast each time a sleeve is taken 
from service. If a crack exists, it will quickly become 
visible since the grease stays in the crack. Grinding 
and polishing the cracks at the die end and around 
the pour hole will extend sleeve life. If left unchecked 
these cracks can go the length of the sleeve and you 
could have a catastrophic failure. 

2 Watch out for washouts. All sleeves will washout 
over time, but proper maintenance helps. If there is 
a "gross washout", very deep with sharp jagged 
edges, you may have a mechanical separation of the 
grain boundaries caused by excessive temperature 
when the metal temperature is above 1300°. 

3 Clean the bore and check it for size. Use a good bore 
gauge and check both ends and in the middle of the 
sleeve. You may uncover an excessive bell-mouth or 
taper condition. 

4 If you're experiencing excessive plunger tip wear. sticking 
plunger tips, or plunger tip flash by, it's probably time to 
call us for professional reconditioning! 

Let us show you how ADVANCE- can help. 

Your "Window to the World"® of Die Casting Automation and Consumable Products 



PROFESSIONAL SHOT SLEEVE RECONDITIONING 

C~tch 

Advance offers 3 kinds of services 
The first thing we do is clean and degrease the sleeve and inspect it. If we find a crack or washout 
beyond repair, we stop and will call you. There is a minimal inspection charge for this service. We 
recommend you clean and inspect the sleeves first. That way you become more knowledgeable 
about sleeve maintenance. Plus, you'll save the shipping expense, if a sleeve is beyond repair. 
One last thing, if a sleeve is beyond repair, destroy it. Don't leave it lying around so it can be used 
again . You could have a major accident if a bad sleeve were unknowingly put back into production. 
If it is determined to be salvageable, we have three procedures: 

Procedure #1 
lfthe sleeve has a minor washout, still concentric, and is in good general condition, we can simply 
hone it out to the proper size, deburr sharp edges, polish gates and renitride, if desired. 

Procedure #2 
If the sleeve has excessive washout, we will probably have to bore it out first. This procedure 
assures the sleeve concentricity. We can go for a clean up or bore to a specific size, then hone, 
grind, polish, and a final nitride. 

Procedure #3 
If the sleeve washout is severe, the area below the pour hole has become softer then the original 
hardness. The above procedures will do little for the sleeve's long term life. What's needed is a 
completely full anneal and re-heat treat. This process will bring the sleeve to its original hardness 
and proper metallurgical structure. Along with proper boring, honing, and nitriding, you will get a 
lot more shots from your sleeve. 

With ADVANCE® shot sleeve reconditioning procedures, you'll get professional care and 
professional resultsl Give us a call today. 

Specifications are subject 
to change without notice. 

Advance Products Corporation- 2527 M-63 Benton Harbor, Michigan 49022 
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H13 STEEL, HEAT TREATED AND 
NITRIDED, IF REQUIRED 

• Custom Made to Your 
Specifications 

• ADVANCE® Quality • Over 52 
Years Serving the Die Casting 
Industry 

"LIQUID FORGED" #20 
BERYLLIUM COPPER 

• Standard English or 
Metric Threads 

• Blank Plunger Tip Blue­
prints available. See Your 
ADVANCE® Sales Person. 

Your "Window to the World"® of Die Casting Automation and Consumable Products 



POINTS TO CONSIDER WHEN ORDERING 

1. KEEP EDGES SHARP. A sharp leading edge 
and back - trailing edge is Important. They pre­
vent metal from being wedged between the TIP 
and the SLEEVE. 

INCORRECT CORRECT 

2. MINIMIZE CRACKING TIP. Make sure your 
blueprint doesn't have a sharp point on the bottom 
of the water jacket. - Sharp points will start cracks. 

INCORRECT 

Specifications are subject 
to change without notice. 

CORRECT 

3. SEAL TIPS AGAINST LEAKS. Make sure the TIP 
is sealed at the ROD by a high temperature 0-Ring. 
Water leaks can run into the SLEEVE to cause an 
explosion and possible injury. So prevent water 
leaks by buying a well-sealed TIP. 

~-=----=t_-_:: 

4. Make sure the cooling tube is cut on a 45° angle. 
Water will flow even If the tube bottoms out. 

-.,-;--~=-= ... ... 
----=:ttl:l:l:l:ttw·!iH~--~ == === 
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Threads 
To Suit 
Your Standard 

Wrench 
Flats Are 
Standard 

Pre-Hardened 
4150 Material--

1/4" Inlet/Outlet ~ 
Ports. In-Line Is N 
Standard 

PLUNGER RODS 

High-Temperature 
Resistant 0-R.Ing 
Water Seal­
Can't Fall Out 

Bran Plug, Screws In 
light To Seal In 
Water 

• Properly designed for maximum 
strength 

• Properly designed for maximum water 
cooling. Large capacity water inlet line 
- no starving of water 

• Properly designed for an internal shot 
sleeve and plunger lubrication system 

• Blank plunger rod blueprints available, 
see your ADVANCE® sales person 

Your "Window to the World"® of Die Casting Automation and Consumable Products 



PROPER COOLING IS A MUST 
2. 1. 

1. Coolant enters and exits at 1/4" Ports (In-line Is standard) 
2. ..then It flows the length of the rod through a 3/8" Tube - large enough so you'll 

always get sufficient coolant flow. Any smaller could starve Plunger Tip. 
3. End of Tube is extra long and slanted so coolant always enters tip. 
4. Advance Plunger Tips (sold separately) have a custom coolant chamber. Even 

wall thickness means even cooling all around, and consistent wall strength. 
5. A high-temperature resistant o-ring seal fits snugly between rod and tip. No 

coolant can leak into sleeve or die - prevents thermo-shock and possible explo· 
slons. 

6. Snug fit between tip and rod is vital. The threads on ADVANCE® rods and tips are 
ring-gauged for precise fil Standard 1-1/4"-12 thread size means better availability 
and lower price for ADVANCE® rods and tips. 

7. Brass Plug screws in tight to seal In coolanl 

SLEEVE AND TIP LUBRICATION IS A MUST 

8. Have your rod gun-drilled. The ADVANCE® 
system puts a precise amount of lube where it 
belongs - behind the tip and below the 
center-line. So you can consistently get an 
even coating of lube, the length of the sleeve 
and the tip. And the straight-through, gun 
drilled hole is easier to clean. 

Specifications are subject 
to change without notice. 

9. Contact between tip and sleeve is greater at 
their bottom. That's why we spray the lubri· 
cant there. So your plunger tip will always 
hydroplane over a thin layer of lube. And you 
get adequate lube coverage over sleeve and 
tip surfaces as well. Your tips and sleeves will 
last longer, work better. 

Advance Products Corporation- 2527 M-63 Benton Harbor, Michigan 49022 
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Standard Shot Sleeve 

Material: D H3 Heat Treated Onl D H13 Heat Treated and Nitrided 
Advance Products Corporation- 2527 M-63 Benton Harbor, Michigan 49022 

Phone (269) 849-1000 - Fax (269) 849-2200- www.advanceproductscorp.com 
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Consumables Misc. 

• Hand Spray Guns 
• Die Clamps, T-Bolts, 

and Nuts 
• Slap Sticks 
• Thermocouples 
• Die Cooling Fountain 

Water Junctions 
• Ladle Cups 



DUAL ADJUSTMENT 
HAND SPRAY GUN 

Available in 
three tube lengths: 

Chrome Plated Steel 
HSG14 
HSG20 
HSG25 

Length 
14" 
20" 
25" 

• The Hand Spray Gun offers a balanced • 
feel and easy grip for maximum 
operator comfort and helps reduce 
operator disability claims. 

• Operates with either siphon or • 
pressure systems. 

A large 2-stage trigger for 
air/lube mix, from a very 
fine mist, to a heavy 
concentrated spray. 

Easy-to-adjust air and lube 
volume screws. 

Your "Window to the World"® of Die Casting Automation and Consumable Products 



CHROME-PLATED 
TUBING & FITTINGS 

2-STAGE lUBE & AIR 
VALVES FOR FINE MIST 
OR HEAVY CONCENTRATED 
SPRAY 

HANDLE AND LEVER 
DESIGNED FOR MINIMUM 
HAND EXTENSION 

AIR & LUBE CONNECTORS 
FOR FAST. EASY HOOKUP 
TO SIPHON OR PRESSURE 
SYSTEMS 

Spray Gun 
Part# Description 

HSG-14 14" Spray Tube (Chrome Plated) 
HSG-20 20" Spray Tube (Chrome Plated) 
HSG-25 25-1/2" Spray Tube (Chrome Plated) 

Part# Description 
HSG-HANDLE Spray gun handle, complete 

4965 Nozzle 
4966 14" Chrome Tubing Model HSG-14 
4967 20" Chrome Tubing Model HSG-20 

lUBE &AIR 
ADJUSTMENTS 

SOliD CONSTRUCTION 
FOR LONG liFE WITH 
FAST. INEXPENSIVE 
PARTS REPLACEMENT 

RELAXED GRIP 
HELPS PREVENT 
PAINFUl 
CARPAL TUNNEL 
SYNDROME 

4971-

4965- CE3 

4966 
4967 
4968 
9927 
9928 
9929 

-4972 
~ --4974 

l 4975 

4977-- ~ 

W -4976 

4978- ~ ~ -4979 

4968 25-1/2" Chrome Tubing Model HSG-25 
4971 
4972 
4974 
4975 
4976 
4977 
4978 
4979 
4980 
4981 
4982 
4983 
4989 
4990 

Lever 
Cotter Pin 
Lube Cap 
Lube Valve 
Air Cap Without Ring 
Lube Valve Spring 
Lube Regulating Screw 
Air Regulating Screw 
Air Valve 
Air Valve Spring 
Lube Hose Connector (1/8" barb I.D.) 
Air Hose Connector (1/4" barb I.D.) 
Air Nipple 
Lube Nipple 

~ -4980 

4990 ~ • - 4989 

4982 --v i - 4983 

CA.dvance Products 
Corporation 

Printed in U.S.A 
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• Closed Slot Design -
The clamp can't slip off bolt and forces 
the bolt to be in only one place closest 
to the Die for maximum holding power. 

• Straight-Line Parallel Clamping • 
Puts pressure where it is needed. 

CLOSED SLOT 
DIE CLAMPS 

• Accessory T-Bolts, Washers, 
Flanged Nuts· 
Are forged and machined from 
superior grade steel. 

• Easy Identification • 
Length and height rise are cast into 
back of clamp for easy reordering. 

Your "Window to the World"® of Die Casting Automation and Consumable Products 



INSTRUCTIONS 
FOR PROPER USE OF 
ADVANCE DIE CLAMPS 

1. Select clamp for proper 
die clamping slot rise. 

2. Locate die clamp so that 
the maximum clamping 
surface is in the die 
clamping slot. 

3. Locate the T -Bolt as close 
to the die as possible. 

4. Torque the bolts tight. 
DO NOT over-tighten! 

ADVANCE 6-inch, heat treated 
die clamps are 

rated at or above 
135,000 psi tensile strength. 

Advance 4-inch die clamps are 
rated at or above 

85,000 psi tensile strength. 

4. 

s· 

DIE 

' 1• CLAMPING 
i SLOT 

DIE 

1 1/4.Cl.AMPING 
SLOT 

Select clamp desired (see above), then corresponding bolt and nut as Indicated below: 

DIE~LAM~ 
DC-4100 
DC-4125 
DC-4150 

DC-6100 
DC-6125 
DC-6150 

Specifications are subject 
to change without notice. 

~ 

I-BOLT ELA~GED~UI 
4 1/2" X 3/4" 3/4"- 10 
Order Part I I 

-L_ 
Order Part 116" 

# 1542 ~ 1-1/4" -)1 ~ # 1544 

5" X 7/8" ~ 718"- 9 
Order Part Order Part 
# 1543 # 1545 

.J.-

] 1 5/8" 

~ 1-3/4" -)1-,--

Advance Products Corporation- 2527 M-63 Benton Harbor, Michigan 49022 
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HARDI;~t;D 
WA$HER 
1/4" 
Order Part 
# 1546 

1/4" 
Order Part 
# 1547 
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Slap Stick, a high 
temperature lubricant, can 
be applied directly to solder 
buildup and galling in 
permanent and die casting 
molds. It is designed to melt 
against the exact spot where 
lubrication is needed, for 
example: 

• Solder buildup in gate 
areas and cavities-on 
cores and slides. 

• Hot, galled metal-to-metal 
moving mold parts such 
as ejector pins or slides. 

When applied to any hot area 
within the casting cavity, 
Slap Stick quickly melts, then 
dries to a lubricating film that 
will not stain, build up or 
otherwise harm the next 
casting. 

When applied to hot ejector 
pins or other moveable parts, 
Slap Stick liquifies and 
penetrates close tolerances 
as a lubricating film. 

Any Dripping or running into 
cavity areas will cause no 
casting problem. 

Slap Stick 
Lubricant 

Shaped like a large felt tip pen, 
Slap Stick is easily held while 
wearing heavy mill gloves. Slap 
Sticks are economical; they lock 
together end-to-end, allowing 
used end pieces to be firmly 
attached to a new Slap Stick. 

Another great feature is that 
Slap Stick is clean enough to be 
carried in a sh irt pocket when 
cool. 

Slap Stick is conveniently 
packaged in boxes of 180 
pieces. (Part #4670) 

Samples are available at no 
charge upon request. 

Advance Products Corporation- 2527 M-63 Benton Harbor, Michigan 49022 
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Thennocouples 
APC Sentry II Thermocouples 
with Thermo-Guards have: 

One coat of refractory saturated 
white glass and two coats of 
refractory saturated, tight-weave 
fiberglass over 11 /16" tubing with 
silicon carbide tips. 

Thermo-Guards protect the 
Thermocouples. 

Advantages lncluds: 
Longer Life ·The refractory 
surface of the Thermo-Guard 
resists erosion by molten alumi­
num up to temperatures of 
1400°F. No additional coatings 
are required to prolong useful 
life. 

Savings On Man-Hours 
and Materials • Longer 
tube life means longer 
thermocouple life and less Length 
man-hours for maintenance. 

Standard features include 
APC Sentry II 

3/4" NPT, 20 guage Type K wfThennocouple 

wire, and three foot leads. 

12" 18" 

#8924- #8924-
12 18 

24" 30" 36" 42" 48" 

#8924- #8924- #8924- #8924- #8924-
24 30 36 42 48 
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r---------------. DIE COOLING 

• Standard, medium and high 
water flow die cooling water 
junctions 

• Off the shelf delivery 

FOUNTAIN WATER 
JUNCTIONS 

• Zinc chromated die cast, 
complete with 14" brass or 
galvanized pipe 

• The lowest cost in the 
industry 

Your "Window to the World"® of Die Casting Automation and Consumable Products 
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OUTLET 

~Minimum 
Clearance 

[ Minimum __, 
Clearance 

1702 SHOWN FULL SIZE 

~Mimmum~ 
Clearance 

1704 SHOWN FULL SIZE 

Specifications are subject 
to change without notice. 

A 

1704 & 1707 
SHOWN FULL SIZE 

ffl\~1 I 
II\ / I 

ALN + 

[ 
Minimum 

Clearance 

Minimum 
~ Clearance ~ 

\ 

I 

Junction Style 
In & out, one side 

Minimum In Pipe Out Pipe 
Part# Clearance A B Nioole 14" Tubing 
1704 1 3/;' dia. 2" 13f16" 1

/ 2" dia. 1
/ 8" dia. 

1707 1 3/
4

" dia. 2" 1lf,a" 3/a" dia. 5
/ 16" dia. 

Junction Style 
In & out, opposing 

Minimum In Pipe Out Pipe 
Part# Clearance A B Nioole 14" Tubinll 
1702 1'5/ 16" dia. 1 .. ,, ... 5f,," 1

/ 4" dia. 1/4 " dia. 
1705 2 3/ 16" dia. 1 ''•" 5f,," 1/

2
" dia. 'Is'' dia. 

1708 2 3
/ 16" dia. 1 ''•" 5f,s" 3

/ 8" dia. 5/ 16" dia. 

ir~ei 
II' 

ffi~ 

] 1705 & 1708 
SHOWN FULL SIZE 

1706 & 1709 
SHOWN FULL SIZE 

Junction Style 
In & out, one side or opposing 

Minimum 
Part # Clearance 
1703 1 '/2" dia. 
1706 1 3/ 4" dia. 
1709 1 3/ 4" dia. 

A 
1 7/a" 
2" 
2" 

B 
13f,6" 
13f,," 
13f,6" 

'I;' dia. 
1/ 2" dia. 
•t;• dia. 

eAdvance Products 
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• "Direct Mount" -
Pin-mounting design means no tools or 

adapters needed for changing 
ADVANCE~ Quick-Change Ladler Cups 

• ADVANCE~ Quick-Change Ladle Cups 
that are made in America means high­
quality materials made to exact 
specifications 

QUICK CHANGE 
LADLE CUPS 

• Operator and helper-side ladle cups 
available for immediate delivery 

• No adapters needed for ADVANCE 
servo ladlers. Adapters available for 
other ladler manufacturers 

• Special heat-treated cast iron means 
extra long life 

Your "Window to the World"® of Die Casting Automation and Consumable Products 
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• 

Specifications 

H 

I 
.!,_ 

Sizes to fit any need 
(operator-side shown) 

LADLE LADLE Mu.lmum 
CUP# CUP# ~iiRiiSCIW 

(Operator) (Helper) In Kg In Lbs. 

0.5A 0.58 0.5 1.1 

1.0A 1.08 1.0 2.2 

1.5A 1.58 1.5 3.3 

2.0A 2.08 2.0 4.4 

2.5A 2.58 2.5 5.5 

3.0A 3.08 3.0 6.6 

3.5A 3.58 3.5 7.7 

4.0A 4.08 4.0 8.8 

6.0A 6.08 6.0 13.2 

8.0A 8.08 8.0 17.6 

LADLER 
ARM 

QUICK-CHANGE PIN 

(NO BOLTS OR TOOLS 
NECESSARY) 

Designed for easy removal and Installation 
(mechanism and ladle cup shown from the operator­

side) 

Mlolmum Eumaa SID DlmiDIIRDI 
(Round) (Square) 

45' Angle of Entry 45' Angle of Entry L w H 

17.25" 17.13 X 11.75 6.69 4.33 5.91 

18.31" 18 X 12.13 6.87 4.69 5.75 

18.75" 18.5 X 12.34 7.28 4.72 6.30 

19.6" 19.25 X 13.25 7.87 5.50 6.25 

19.75" 19.32 X 13.18 8.27 5.51 6.50 

20" 19.69 X 14 8.66 5.51 7.48 

20.45" 19.69 X 14.25 9.10 6.10 8.00 

21.45" 20.84x 16 10.24 6.30 9.45 

22.5" 21 .68x 16.9 11.42 6.30 10.24 

23.25" 22.28 X 18.13 12.20 7.87 11.42 

Above ladle cups are "Direct Mount" for use in all ADVANCE and Toshiba ladlers. No adapter needed . 

Ladle Cups adapters are available for other ladler manufacturers: 
SPK-1210 Rimrock adapter kit 
SPK-1218 Snair adapter kit 

*Please specify operator-side or helper-side mounting when ordering. If you are using an operator-side 
/adler on the helper-side of the die casting machine, order "operator-side" ladle cups. 

Consult ADVANCE Products Corporation for cup sizes and mounting Information sizes to 100 lb. 

Specifications are subject 
to change without notice. 
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Automation 
Spraying 

• SRL-250 Linear Spray Systems 
• Reciprocating Spray Systems 
• RSS-2500 Robotic Spray System 
• Spraying Technology 
• Spray Heads 



SRL-250 
LINEAR SPRAY UNIT 

SRL-250 Valve Package 

• DIE CASTER PROVEN FOR OVER 4 YEARS! 
• ACCURATE - REPEATABLE TO .050"! 
• SPEEDS TO 72" PER SECOND! 
• RELIABLE - NOTHING TO GREASE OR LUBRICATE! 
• FULL DIGITAL SERVO! 
• BLOW-OFF IS STANDARD! 

The SRL-250 is designed for 150 Ton to 600 Ton die casting machines. 
Completely digital servo controlled, travel speeds up to 72" per second. 
The user friendly MMI terminal stores 20 alphanumeric programs. 
*The SRL-250 complete with no hidden extras. The unit comes with 
blow off, 4 head spray manifold, digital control, premounted valve 
package, pedestal mount and 15' prewired cable set. 
The SRL-250 is built with a 110 volt electric servo system, 
no transformers and no heat exchangers are needed! 

CALL 269-849-1000 NOW FOR MORE INFORMATION! 
Your "Window to the World"® of Die Casting 

Automation and Consumable Products 



Technical Specifications 
Rated Maximum Speed 

Programmable Speed 

Positioning Accuracy 

Number of Stop Positions 

Number of Direction Changes 

Blow Off 

72 inches per Second 

0 to 72 inches per Second 

.020" 

20 

20 

Standard 

Number of Alphanumeric Programs 20 

Dwell Times .1 Second to 99.9 Seconds 

Installation Requirements 

Voltage 

Air Pressure 

Lube Pressure 

11 0 V I 60 Hz Single Phase 

Filtered to 40-100 psi 

Regulated 40-100 psi 

Product Features 
• Trombone air system -no hoses necessary for air or 

blow-off. 
• Easy Programming MMI 
• Complete mounting base system included. 
• 5 Meter electrical cables included. 
• Remote air/lube valve package. 

Program Features 

Wait Function or Parts Present 
• Independent spray and blow-off 

A 

NOTE: Unit is shown in the full up 
and full back position and can be 
moved up or down, and in or out, 
to suit specific applications. 

30" STROKE: A=57 3/4" 
36" STROKE: A=63 3116" 
48" STROKE: A:75 3/4" 

PIVOT CENTERLINE 
Up to 36()0 Rotation possible 
tordiechange VERTICAL 

ENT 

25" REF I 

1 19" REF 

STATIONARY PLATEN 

COVER 
DIE 

~F'IocU:a 
~ 

-lnU.SA 
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