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M1030-E Programmable Load Monitor

®  Uptodsensorsin onesmall panel mount 7.25" x 5.5"
x 5.9" package.

®* Tonnage sensors with 4-20 mA output to simplify
wiring,

®  Built-in sensor integrity check detects broken sensor
wires as well as unusual sensor drift.

®  Total number of hits and % of good for SPC.

®  Programmable Over & Under Limits for Press Pro-
tection, Die Protection & Process Trend.

® Die & Process Trend Limits programmable in tons
or in percentage.

® Learn Mode to automatically compute reference
tonnage for Die Protect Band.

®  Process Trend Base is the running average of ton-
nage measured over programmed number of pre-
ceding cycles.

® Limit comparisons can selectively be disabled
{except Press Overload Limit).

® 4 Fail-safe alarm outputs.

® Separate outputs for Positive & Negative Press Ton-
nage Limits.

*  Separate outputs for Over & Under Tonnage.

® Field replaceable electromechanical relays for
alarm outputs,

®  Multiple setup storage allows quick limit changeo-
ver.

Introduction

Programmable Load Monitor, Mini*PLM M1030-E from
Autotech, is one of the best investments in tools for a press.
It offers an economical entry into the Press Load Monitor-
ing. While the M1030-E pays for itself very quickly by pro-
tecting the press & dies, your investment in M1030-E is
protected. If in the future you require Full Load Signature
Analysis capabilities, you can upgrade to our Signature
Analysis model M1030, by paying only the difference in the
cost {within 3 vears of purchase),

The Low Cost Mini*PLM M1030-E measures Load or Ton-
nage on a press by using strain gages mounted on load bear-
ing members. such as press columns. The M1030-E
compares the measured load against user programmed limits
for Press Protection, Die Protection and for Process Trend.

If the measured Load is outside the programmed limits, the
Mini=PLM de-energizes the appropriate fail-safe relay, that
can be used to stop the press, warn the operator, and/or signal
a supervisory control.

The Mini=PLM uses strain gauge sensor with built-in ampli-
fier for tonnage measurement. The sensors provide current
signals proportional to tonnage. This makes wiring of sen-
sors very easy. The user does not have to worry about length
of wires, or splicing of wires.

The Mini-PLM has two counters for counting total number
of hits, as well as the number of good parts made. A part is
considered good if it did not cause any alarm or fault during
stamping. A block diagram is shown below:

Load Sensor |

Load Sensor

M1030-E
PLM

| Load Sensor

l— Owver Dia/Process

——— Positive Tonnage Press  Press Safe Outputs:
Limit Output

Fail safe relay outputs; de-energize when
tonnage at any column exceeds

[—— Megative Tonnage Press programmed limits.
Lirnit Cutput

Process or Die Safe Outputs:
Fail safe relay outputs, de-energize when

Load Sensor Limit Qutput tonnage profile lies outside programmed
| —» Under Dia/Process die safe band.

Press Cyche » Limit Output

Input & Up to 4 sensors can be connected to M1030-E

Simultaneous display of tonnage for up to 4 sensors
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Specifications

Power Requirements:
105-135VAC, 50/60 Hz, 25 W (For optimurn use, a Con-
stant Voltage Transformer should be used)

Operating Temperature: 0to 130 °F

Tonnage Sensors:
Autotech's SAC-M1030-SEN strain gauge sensor provid-
ing 4-20 mA signal for tonnage. (Existing strain gauges
may be used with Autotech’s SAC-M1030-SENA ampli-
fier.)

Number of Sensors; 4

Strain Gauge Element:
1 mVA @ 400 micro-inchiinch

Sensor Mounting:
Weld pad mount or drill mount

Counters:
2, Total # of hits, and % of Good parts

Control Inputs

Electrical Characteristics:

TRUE:
Contact Closure to VO (term #15 on TBS) or 11-28 VDC
input

FALSE:
Open or <0.8 VDC input

Program Enable:
Input must be TRUE to change any value

Supervisory 1 & Supervisory 2:
Supervisory inputs for access control

Fault Reset:
When TRUE, resets all faulis

Press Cycle Input:
A FALSE to TRUE transition signifies end of a press cy-
cle. Input should occur +/- 10 degrees of TDC

6 limits for each installed sensor. The Limit comparisons

can be selectively disabled, except for Positive Tonnage
Press Limit.

Positive Tonnage Press Limit:
Programmed in Tons for Press Overload Protection, can
not be disabled

Negative Tonnage Press Limit:
For Snap through or Reverse tonnage protection, can be
disabled

Die Protect Band:
Defined by Die Protect High & Low Limits; both limits pro-
grammed as deviation from Reference Tons, either in
tons or in percent of reference ton value (choice is pro-
grammable); comparison can be disabled

Number of Reference Storage: 10

Process Trend Band:
Defined by Process High & Low Limits; both limits pro-
grammed as deviation from Process Base Tons, eitherin
tons or in percent of the base tons; comparison can be
disabled, (Process Base Tonnage is the running average
of tonnage measured over last several cycles, number of
cycles for averaging is programmable.)

Qutputs

4 field replaceable electromechanical relay outputs; all
outputs are fail safe. (The NO relay contact is closed un-
der safe conditions, and opens under fault conditions.)

Relay Specifications:
120 VAC @ 10 Amp Resistive, SPST

OutputRelay |  Output relay de-energizes if...
Positive Tonnage | measured tonnage exceeds positive
Press Limit tonnage press limit
Megative Tonnage measured tonnage exceads negative
Prass Limit tonnage press limit
COwer Die/Process measured tonnage is greater than die
Lirnit andior process high limit
Under Die/Process measured tonnage is less than die
Lirmit | andfor process low limit

2 MIDI0-E Programmable Load Monitor
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How to Order

M1030-E PLM

SAC-M1030-PLMx  MI1030-E Programmable Load

Monitor unit for up to 4 sensors

Where x = Number of Inputs
2: Two channel
4: Four channel

Sensor, Amplifier, Cables

SAC-M1030-SEND  Sensor, protective cover, ampli-

fier (4-20mA sourcing output)

System Diagram :

Load
Sensor

1 CBL-10T22-xxx

SAC-M1030-5ENx

SAC-M1030-SENW

SAC-M1030-SENA

CBL-10T22-xxx

with drill kit for mounting sensor
by drilling holes in the column
Sensor, protective cover, ampli-
fier (4-20mA sourcing output)
with weld pad kit, for mounting
sensor by welding the pads
Sensor amplifier (4-20mA
sourcing output) with protective
cover (without sensor, for use
with existing installed sensors)
22 AVG, 10 conductor (5 twisted
pairs) overall foil shielded cable
for wiring resolver and sensors to
M1030-E PLM

L3

(it [ | ';
Ou

o Lo

Clawir /%D“

CJux

CJree CImsn

[B=E

B e = )

4

SAC-M1030-PLM

Installation and Wiring

Mounting

3 v
The M1030-E PLM mounts in a 6.3" x 5.1 Y R O
panel cutout and requires four mounting holes . I ——

as shown in the Panel Cutout drawing below. o v -
The M1030-E will fit in a 6-inch deep panel.
Slide the M1030-E through the panel opening
with gasket and tighten the four #8 mounting
screws. Aftach the pre-wired removable termi-
nal blocks to complete the installation.

W

For sensor mounting. see respective :
instruction manual. o

Al dimensions
in inches

MOUANTING HOLES
203 Dla 14 PLES

MAN-A030-PEAK Rev 02 (726/99
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Installation and Wiring (continueq)

Wiring
M1030-E PLM Rear View
On Terminal Blocks TB1 - TB2 WY bR
[See Below) [ R 'ﬂl 38 }_I
z _ (‘. 2l ~—1
Designation | Description = ;i i 22 ; -
M Signal from sensor ﬁ o 0 B
SEINECR! o L2 R Cop
o Signal commaon Bl . A ’ K]
++ +12 VDC for sensor E; |
=5 et L]
- = el
[ i Lo
ZENE0RI 4§ _ K| | 1 P'_
s _{: | :Z->-—T'
Notes: N 10 f -
®*  Wiring to other electronic ST b - ==
devices such as program- it i = -a2
mable controllers must e L i =
use uninterrupted runs of ' e P
shielded cable with the e =5 353 =
shield connected to earth N ol 5
ground at both ends, e
4
® MO terminal needs to be a L
higher potential than COM —— MO Mormay Cpert
terminal. - COM: Common
Tannage Sensor Tarmings
o (SAC-M1030-E-SENX)
MID30-C ALM ;___'“
w0 —_— T |
_ — &
Exfarnal T E_ |
" Swilch = B
Oaticaiiy A I :
isalstan o !._:__ml _|:'_?—1 1 _
Terminal |
; Block # (on | Label Description
L TBS)
16 Mot used Mot used
Typicol ‘nputs an 725 7 Program Enable | Input must be TRUE to change
. | any value
Terminal
Block # | Output Function 8 Supervisory 1 Supervisary inputs for access
(on TB4) | control
1 | Under Dis/Process Limit Fault (Nermally Open) 8 Supervisory 2 | Supervisory inputs for access
2 Under Die/Procass Limit Fault (Commaon) eantrey
10 Fi
3 Over Die/Process Limit Fault (Mormally Open) SR IRRTRUE et ) f.a.ulls
4 Over Die/Process Limit Fault (Commen) 1 :::H i J:};ﬁi;%ﬁgig:ﬂ;
5 MNegative Tennage Press Limit Fault (Mormally
Open) 12-14 | Not used Not used
B Negative Tonnage Press Limit Fault (Common) 15 Voltage Output | For use only as valtage supply
I Positive Tonnage Press Limit Fault (Normally Open) for M1030-E inputs
| Positive Tannage Press Limit Fault {Common) 18 | None Needs to be jumped ta 17
17 Mone Needs to ba jumped to 18
18-22 Mot used | Mot used
4 MI030-E Programmable Load Monitor  MAN-MI030-PEAK Rev 02 07/26/99



M1030-E Programming

1. Introduction

The M1030-E Mini*PLM protects presses and dies by meas-
uring tonnage in each press cycle, comparing the measured
tonnage against programmed limits, and de-energizing fail
safe fault relays if the tonnage is outside the limits, The relay
outputs may be used to signal a supervisory control, stop the

relay is de-energized. If the tonnage is less than the Low
Limit, the “Under Die/Process Limit™ relay is de-energized.
The Die Protection band comparison can be disabled,
Above Limits are illustrated in the following diagram.

Pasitive Tonnage Press Limit

press, or activate a visual/audible alarm for the operator, The

Mini*PLM M1030-E requires an input to indicate the “End” & G TR IR

of a press cycle. The input may come from a Cam, PLSor 2 T e ] Band

Proximity switch. 5 X Ny Reference
= LI Tonnage

Mini*PLM features the following user programmable limits 0 | | | | | Outside the

for each sensor: I | I I | I [ band causes

Press Cycles fault
Positive Tonnage Press Limit:
This Limit is programmed by the user in Tons. The Negative Tonnage Press Limit

Mini*PLM de-energizes “Positive Tonnage Press Limit” re-
lay when measured tonnage exceeds the limit. This limit is
set around the rated tonnage of the press, and intended to
protect the press from overload. This limit comparison can-
not be disabled.

Negative Tonnage Press Limit:

This Limit is programmed by the user in Tons. The
MinisPLM de-energizes “MNegative Tonnage Press Limit”
relay when measured tonnage exceeds the limit. This limit is
intended to protect press from reverse or snap-through ton-
nage. This limit comparison can be disabled.

Die Protection Band:

The Die Protection Band is created by programming limits
around a “reference” tonnage. The reference tonnage is
automatically learned by the Mini*PLM during unit setup.
The Mini*PLM measures maximum tonnage in each press
cycle and averages over a programmed number of hits. The
average tonnage is considered as reference. The Mini*PLM
maintains a reference for each installed sensor. User pro-
grams positive and negative deviation around this reference
to create a die protection band. Thus:

Dig Protecrion High Limir =

Reference + Die Protect Positive Deviation
Die Protection Low Limit =

Reference + Die Protect Negative Deviation

The two deviations can be programmed in tons, or in % of
reference tons. The choice is programmable, and is common
for both the Die as well as Process Trend Limits,

If during anv press cvcle the measured tonnage is outside
these limits. Mini*PLM indicates a fault. If the tonnage is
greater than the High Limit, the “Over Die/Process Limit"

Process Trend Band or Limits:

The Process Trend Band functions similar to Die Protect
band, EXCEPT that the reference tonnage for process trend
band, called Process Trend Base, is not fixed at the time of
setup. The Process Trend Base varies in each cycle, and is
the running average of measured tonnage over last several
press cyvcles. The number of cyeles over which the tonnage
is averaged, is programmable. Like Die Protect Band, user
programs deviation from the Base, The Process Trend Band
may be used to monitor cycle to cycle tonnage variation.

Process Trend High Limit =
Process Trend Base + Process Positive Deviation
Dig Protecrion Low Limit =
Process Trend Base + Process Negative Deviation

The two deviations can be programmed in tons, or in % of
reference tons. The choice is programmable, and is common
for both the Die as well as Process Trend Limits.

If in any press cvcle the measured tonnage is outside these
limits, Mini*PLM indicates fault. If the tonnage is greater
than the High Limit, the “Over Die/Process Limit” relay is
de-energized. [fthe tonnage is less than the Low Limit, the
“Under Die/Process Limit” relay is de-energized. The Proc-
ess Trend Band comparison can be disabled.

The Mini*PLM M1030-E can store parameters (limits and
reference values) for up to 10 setups.

The Mini+PLM has two counters to keep track of total
number of hits and % of Good parts made. A part is consid-
ered good if it did not cause any fault. The hits are counted
OMLY if the tonnage comparison is “ON" (see Mode 4 —
Run Modes ).

MAN-MID30-PEAK Rev 02 0726/99
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1.1 Modes

On the M 1030-E, each display is considered to be a different
mode. A flow chart on page 22 shows all modes and
transitions between them. The detailed descriptions of the
modes, displays and key responses are described in the
Display Modes Reference. The list in the Overview section
refers to modes described in the reference section.

~ The MODE Key is used to switch  INC/DEC Keys are used to
from one programming/viewing
mode to the other.

/

increment/decrement numerical
values in flashing window, or to
sc:mH mrmgh the multiple

The (Arrow) Key is
I :“‘H: T used to move from
one window Lo
L'.EE J7E'NT EE' annlnelr:lln some
cases it is used to

switch between sub
modes or between

11030
Lood Honitor

The ENTER Key is used to enter value into
memaory or to activate start for learn or reset for

1.2 Key Pad

The M1030-E front panel is shown on page 7. The unit has
five simple keys for programming as well as operation of the
unit. Response to key strokes in different modes is described
in the Display Modes Reference. The general function of
each key is described as follows:

] M1030-E Programmable Load Monitor MAN-M1030-PEAK Rev 02 07/26/99



MI030-E Front Panel

Mot used

7

Momally “OFF" “ON"
if fault condition occurs.

If “ON", comparison of
reference profile is active,

/

“ON", indicates

“Collect Mode” “‘\-\\_‘

/

Windows
to display tonnage

/'—' Mot used

“ON", indicates “Setup
Mode”.

r -// —
o rd L /:
E M
B e #ﬂ If "Ddﬂ;‘ peak tons
E AT ,..-/ are displayed.
DUTER AMGLE |-
TN 2
[ JouaLtry PEAK [ o If “ON", counter
| contents are
[Joie displayed.
[]Press COLNT
ALARHE
L3
This key is used to
TN 3 TON 4 e THOVE from ane win-
J dow to ather; in
™~ ! Some cases i is
R JoveaRe ONvOFF T [ j used to switch be-
B COLLE INC = tween sub modes! or
E T between options.
b _JSETP
- [uecu [ENTEE} \
ALUTOTECH
L mm Press Lood Monitor A = ENTER Key

This key is used to enter

value inta memary or to
activate start for leam or
reset for counter,

MODE Key
This key is used to switch from one
programming/viewing mode to the

INC and DEC Keys
These keys are used to increment/
decrement numerical values or to tog-

other,

gle between multiple choices for an
option.

MAN-ATO30-PEAK Rev 02 07/26/99
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M1030-E Display Modes Reference

A programming flow chart is shown on pages 22-25.
Follow the flow chart for programming/operating the
M1030-E. The mode numbers used in the flow chart are the
same as those used in this Display Mode Reference section.

Modes are selected by switching Supervisory 1 or 2 in com-
bination with keystrokes as described in the following chart

Mode Selection Supervisory 1 Supervisory 2
Run Modes False False
Learn and
Run Modes True False
Setup Modes False True
Limits Modes True True

and sections. Program Enable must be TRUE to make pro-
grammable changes in any Mode. The following paragraphs describe the various modes and
displays which may be programmed or viewed on the

M1030-E Programmable Load Displays.
RS e L
RUN MODES

Once the M1030-E has been setup (calibrated and programmed for limits), the operation of the unit is very straight for-
ward. The unit is primarily used to monitor tonnage and activate outputs if required.

Mode 1. View Positive Ton nage from Last Press Cycle

This mode enables the user to view Positive Load from the
last cycle for all installed sensors.

The display on the unit is shown below:

Control Input Status: Supervisory | and 2 FALSE Sensor 1 Load Sensor 2 Load
Indicator LEDs On: Peak or Compare On/Off may \ /
be on if Comparison is On : - -
FPrevious Mode: MNone ; 2503 .35, ILr."ll_
oM 1 TOoW 3
. G ‘P"indicates | !
The key responses in this mode are as follows: Positive Load = R
O B = (W
Key Pressed Response TON 3 TaW 4
MODE « Switches o Mode 2 (View Negative ~ Sensor 3 Load (If a sensor is ot in- \Sensm 4 Load
Tonnage from Last Press Cyvcle) stalled its corresponding window is
ENTER = [gnore blank)
INC « lgnore
DEC » Ignore
RIGHT ARROW . Switch to Mode 3 (Fault Display)

& MI030-E Programmable Load Monitor MAN-MI030-PEAK Rev 02 07/26/99



Mode 2. View Negative Tonnage from Last Press Cycle

This mode enables the user to view Negative Load from the

last stroke for all installed sensors.

The display in this mode is shown below:

Control Input Status:
Indicator LEDs On;

Supervisory 1 and 2 FALSE
Peak or Compare On/Off may

be On if Comparison is On
Mode 1 (View Positive
Tonnage from Last Press

Cycle)

The key responses in this mode are as follows:

Previous Mode:

Key Pressed Response

MODE = Switches to Mode 3 (View Counters)
ENTER « lgnore

INC » lgnore

DEC « lgnore

RIGHT ARROW . Ignore

Sensor 1 Load / Sensor 2 Load
L 4.0 S0
T ToK 2
“n"indicates ——p . 185 «— TotalLoad
Megative Load : Y,
b4 2.l

/‘_IW' "_TW.\

Sensor 3 Load (If a sensor is not
installed its corresponding window
is blank)

Sensor 4 Load

Mode 3. View E_Dunters

This mode allows the user to view the number of strokes or
hits counted and edit the counter by reseting the display.

Supervisory | and 2 FALSE
Count or Compare On/Off may
be On if Comparison On

Mode 2 (View Negative
Tonnage from Last Press
Cycle)

Contral Inpur Status.
Indicaror LEDs ON:

Previous Mode:

The key responses in this mode are as follows:

Key Pressed Response

MODE «  Switches o Mode 4 (Select Die
Mumber) from either the Counter Reset
Display or Counter Display

ENTER « Resets counter if in Counter
Reset Display

INC » lgnore

DEC « lgnore

RIGHT ARROW . Switches to Counter Resct Display from
the Counter Display
» Switches to Counter Display from
Counter Reset Display

The Counter Display in this mode is shown below:

Counts Number of
Strokes or Hits

B
IOH 3

%lh. .ETB— *_Tn!al Mumber

of Strokes or
Hits
98 '
TOW 3 oW &
% of "Good" Parls

The Counter Reset Display is shown below:
NOTE: Press the RIGHT ARROW key & ENTER key to re-
sel o zero.

Counts Number of
Strokes or Hits
o r. ———EE T L -
Lol obEr
R < T TON 2 Total Numbear
IR +— Of Strokes or
= = CI B Hits (Will Reset to 0)
T
P kR
T 3 TOW &

Resets Counter to 0

MAN-MI0Q30-PEAK Rev 02 07/26/99
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Mode 4. Select Die Number

This mode allows the user to select programmed die
parameters and enable or disable them.

Control Inpur Status: Program enable TRUE,
Supervisory | and 2 FALSE

Indicator LEDs ON: None OR Compare ON/OFF

Previous Mode: Mode 3 (View Counters)

The key responses in this mode are as follows:

Key Pressed Response

MODE « Mode 1 or Mode 6 are dependent on
Supl and Sup2

ENTER « [gnore

INC « Increment die number or turm ON Com-
PArison

DEC « Decrement die number or OFF
Comparison

RIGHT ARROW . Moves between editable windows

CAUTION

“Comparison™ matches the programmed limits with the
current action of the press. Therefore, with comparison
turned off, the M1030-E die protection is also turned off.

The key responses in this mode are as follows:

"diE" indicates Die
Parameters \
. Selected Die
1 Eil G |4— Parameters
TN 1 oM 2 (the parameters
; I | fortdie5"is
programmed in
i |_ D setup of unit)
R, e ) AL
TOW 5 TON 4
*On® or Start

{can also be turned off}

Mode 5. Fault Display

The following paragraphs describe various faults which oc-
cur while operating M1030-E.

Control Inpur Status: Supervisory 1 and 2 FALSE

Indicator LEDs ON; (Determined by Case, see
examples below)

‘Previous Mode: Mode 4 (Select Die Number)

There can be several types of faults detected by the M1030-
E. These are detected by most significant to least significant
as listed below:

1. Press Protect Fault (Positive and Negative)

2. Die Protect Fault (Positive and Negative)

3. Process Control Fault (Positive and Negative)
4. Sensor Offset Fault

All faults, except Positive Press Protect, can be disabled

from the front panel. The four different causes for a fault are

shown in the following case examples:

Case 1. Press Tonnage Limit exceeded.

Case 2. Tonnage is out of programmed die limit while
comparing against reference tonnage.

Case 3. Tonnage is out of process limit while comparing
against reference tonnage.

Case 4. Sensor offset signal is out of programmed limits.

Case 1: Programmable Load Limit Exceeded

Indicator LEDs ON: Press Alarm

The display in this case is shown below:
*PrESS” indicates
Press Tonnage Limit
Exceeded —
P-E S5

T =L ]

F ﬂ Lf LE #+—— Fault

P 5 |
/v__'.‘.NT E!E'i'q—i-\\

“P" indicates Fositive “S 1" indicates
(can be “n" or negative) Sensor 1

After the “External Reset” switch is pressed the display will
change to the *“no FAult"” display:

Pressing the RIGHT ARROW key in fault screen mode re-
turns display to Mode 1.

10 MI030-E Programmable Load Monitor  MAN-MI030-PEAK Rev 02 07/26/99



Case 2: Die Limit Exceeded
After the “External Reset" switch is pressed, the display will

Indicator LEDs ON: Die Alarm change to the “no FAuLt” display:
The display in this case is shown below:
No Fault
“diE" indicates Tonnage out of Programmed
Die Limit when Compared Against Reference
Tonnage ) - :
™ no 7
T iy N N - I T
d.E Fro FAu LE
FAU LE <+—Faut ' H i
- W3 TRE
FI' ! [
/'T T 4""\\
*P” indicates Positive “S 1" indicates
(can ba “n" ar negative) Sensor 1

Case 3: Process Control Limit Exceeded
After the “External Reset” switch is pressed the display will

Indicaror LEDs ON: Quality Alarm changeto the “no FAuLt” display;
The display in this case is shown below:

“ProcES" indicates Tonnage is out of Process
Limit when Compared Against Reference

Tonnage l

Pro cES

T T

FRU LE <«—Faut

Tow § ToM &
AN
w5
‘P indicates Positive “S 1" indicates
{can be “n" or negative) Sensor 1
Case 4: Offset
Indicator LEDs ON: All After the “External Reset” switch is pressed, the display will
change to the “no FAuLt” display:
The display in this case is shown below;
No Fauit

"OFFSEY indicates Offset

Signal is Out of Programmed

Limits . e

l fo
S
EE SEE EHu LE
F_U LE » e B

[un|

—w T W .E'\
"3 2" indicates

Sensor 2
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LEARN MODES

]

Mode 6. Setup for Reference Collection for Die Protect Limit

To collect reference, program the number of strokes the unit
will use to learn and enable/start.

Control Inpur Status: Supverisory 1 TRUE,
Supervisory 2 FALSE

Indicator LEDs ON: Collect

Previous Mode: Mode 4 (Select Die Number)

The key responses in this mode are as follows:

Key Pressed Response

MODE « Switches to Mode 1 (View Positive
Tonnage from Last Press Cycle)

ENTER - Pressing Enter key immediately after the
Right Ammow key switches to
Mode 7 (Learn the Reference)

INC « Increment maximum strokes

DEC » Decrement maximum strokes

RIGHT ARROW . Moves between edit-able windows

To begin collection through Mode 7 Learn the Reference,
the RIGHT ARROW key must be pressed.

The display in this mode is shown below:

*“ColLECT" indicates the unit will collect
data needed to learn the reference

,

\C D L ECE
“Str" indicates _— _W 2 Program
Strokes per —» Skr ' 12! «— Numberof
Average Strokes
'5 E He
TOM &
“StArt” or Begin

Mode 7. Learn the Reference

After setting up Mode 6, the unit will learn the reference for
die protection.

Control Input Status: Supverisory I TRUE,
Supervisory 2 FALSE

Indicaror LEDs ON: Collect

Previous Mode: Mode 6 (Setup for Reference
Collection for Die Protection)

Key Pressed Response

MODE « Abandon Learn (Go to Mode &)

ENTER « lgnore

[NC » [gnore

DEC » lgnore

RIGHT ARROW . Ignore

The display in this mode is shown below:

“LEAm" indicates the unit is
Learning the Reference

|

LEA .\rn
0w 1 W 2
1 ouk

oF 12
TOW 3 TCH 4

| ]

The unit keeps track of how many parts have been
made. In this example, the display reads “7 out oF 12"
across four windows, meaning “7 parts out of 12 parts

have been mada.”

When counting has been completed, the display will
automatically change to Mode 8.

12 M1030-E Programmable Load Monitor MAN-MI1030-PEAK Rev (02 07/26/99
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Mode 8. References Learning Done

When the cycles have been completed in Mode 7, the Refer-
ences Learning Done display will be viewed.

Supverisory 1 TRUE,
Supervisory 2 FALSE

Collect

Mode 7 (Learn the Reference}

Control Input Status:

Indicator LEDs ON:
Previous Mode:

The key responses in the mode are as follows:

Key Pressed Response

MODE « Switch to Mode 6 (Setup for Reference
Collection for Die Protect Limit)

ENTER » Ignore

INC » Ignore

DEC « lgnore

RIGHT ARROW . Ignore

[ e St e L e R

SETUP MODES

Press the Mode key to return to Mode 6 (Setup for Refer-
ence Collection for Die Protect Limit) and Mode again to
return to Mode | (View Positive Tonnage from Last Press
Cycle).

The display in this mode is shown below:

Done
mC“l IDi % C.G;H:Ecr indicates
™ 1 I TFrL cting
B - EE = 4—— Reference under
¥ ; Selected Die
| i MNumber
TOM 3 oM 4

Mode 9. Program Positive Tonnage Press Limit

Program the Positive Tonnage Press Limit by selecting the
limit for each sensor.

Supervisory | FALSE,
Supervisory 2 TRUE

Control Inpur Status:

Indicator LEDs ON: Setup
Previous Mode: Mode 8 (References Learning
Done)

The key responses in the mode are as follows:

Key Pressed Response

MODE = Switch to Mode 10 (Program Megative
Tonnage Press Limit)

ENTER » lgnore

INC » Increment maximum positive tonnage or
sensor

DEC » Decrement maximum positive tonnage or
SEnsor

RIGHT ARROW . Move between editable windows

NOTE:
This limit cannot be disabled.

There is a Positive Press Protect Limit assigned to each
SENSOr; ;

s [fthere is a letter “H” next to the letter “P™ on the
display, then the assigned Offer Limir is too high
and must be lowered,

»  Ifthe maximum Positive Press Protect Limit
value is restricted by a high Offser Limir,

o [fahigher Offser Limit makes the maximum
Positive Press Limit lower,

The display in this mode is shown below:

"PrESS indicates user is setting

Press Protect Limit
ek 55
T Tom 7]
‘P indicates ——» & 5 | 4—— °5 1" indicates
Positive Tonnage it e Tonnage
| §0.0 programmed for
TRl wma Sensor 1

T

Tonnage Programmed

MAN-MI030-PEAK Rev 02 07/26/99
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Mode 10. Program Negative Tonnage Press Limit

Program the Negative Tonnage Press Limit by selecting the

limit for each sensor. This limit can be enabled or disabled.

Control Inpur Status: Supervisory 1 FALSE
Supervisory 2 TRUE

Indicator LEDs ON: Setup

Previous Mode: Mode 9 (Program Positive

Tonnage Press Limit)

The key responses in this mode are as follows:

Key Pressed Response

MODE « Switch to Mode 11 (Install Sensors)

ENTER « lgnored

INC « Increments maximum negative tonnage
or sensor or YES

DEC » Decrements maximum negative tonnage

or sensor or WO
RIGHT ARROW . Move between editable windows

There is a Negative Press Protect Limit assigned to each
SENSOT:

e [fthere is a letter “H" next to the letter “n™ on the
display, then the assigned Offser Limit is too low
and must be increased.

s [fthe maximum Negative Press Protect Limit
value is restricted by a low Offser Limit,

e [falower Offser Limit makes the maximum Nega-
tive Press Protect Limit lower.

o Ifthe Negative Press Protect Limit can be
disabled.

The display in this mode is shown below:

“PrESS indicates user is setting

Press Protect Limit l
v e BE T
“n® indicates - I I -5 1" indicates
Negatve — * M l-:-l | «—Tonnage
Tnage : - . programmed for
mnga ] D.G Sensor 1
I
Select “no” to Tonnage
Disable Limit (Yes Programmed

will Enable Limit)

Mode 11. Install Sensors

Each sensor can be installed or deinstalled.

Control Input Status: Supervisory 1 FALSE,

Supervisory 2 TRUE

Indicator LEDs ON: Setup

Previous Mode: Mode 10 (Program Negative
Tonnage Press Limit)

The key responses in this mode are as follows:

Key Pressed Response

MODE « Switch to Mode 12 (Offset Limits)
ENTER « lgnore

INC = Change sensor number

DEC « Change sensor number

RIGHT ARROW . Toggles between Yes and No

The display in this mode is shown below:

NOTE: Press the RIGHT ARROW key to install or
deinstall

Install Sensor

|

— = =
"5 1" indicates - E r 5 O Sensor

Sensor 1tobe ~ ~— ol INI Signal
installed =~ ——» 5 | HY «— inma

HES

oot

"YES" indicates Installed (“no”
indicates not installed)
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Mode 12. Offset Limits

The sensor signal, in the idle state, should be around 4 mA. If
the sensor signal “wonders™ outside offset limits, an Offset
Fault will be generated indicating that by some reason (bro-
ken cable, mechanical damage, etc.) the offset reading has
been changed and needs to be corrected.

Control Input Status: Supervisory 1 FALSE,
Supervisory 2 TRUE
Setup

Mode 11 (Install Sensors)

Indicator LEDs ON:
Previous Mode:

The key responses in this mode are as follows:

Key Pressed Response

MODE = Switch to Mode 13 (Calibrate Sensors)
ENTER » lgnore

INC » Increment values in flashing window
DEC = Decrement values in flashing window

RIGHT ARROW . Moves berween editable windows

'3 IMPORTANT NOTE: ke

. /

— A high Offser Limit restricts the maximum
Positive Press Protect Limit.

— A low Offser Limit restricts the maximum
Negative Press Protect Limit.

— Each time the Offser Limit is changed, the Positive
and Negative Press Protect Limits MUST be checked
to make sure they are still valid.

The display in this mode is shown below:
'UFFSE'IT' Ilndlmtaﬁ

(oF F SEE

TOM 1 —Tmy

0
nJ

“Lo 2, Hi 6" indicates Offset Limits can be
no lower then 2 and no higher than 6

Mode 13. Calibrate Sensors

Program Mode 13 to calibrate sensor signals to tonnage sen-
S0rS.

Supervisory 1 FALSE,
Supervisory 2 TRUE
Setup

Mode 12 (Offset Limits)

Control Inpur Status:

Indicarar LEDs ON:
Previous Mode:

Each sensor has its unique calibration number. In a case
when a unit must be replaced. calibration numbers can be en-
tered directly instead of going through the calibration proce-
dure.

To calibrate sensors, press is cycled once (one stroke) while
calibration mode is on the display. During the hit, the
MI1030-E captures peak values from all installed sensors.
The raw captured value (inmA) is displayed in the right mid-
dle window. This value is between 0 and 20. The larger the
number (but not exceeding 20), the higher the resolution of
the tonnage read by the sensors. The equation that explains
this relationship is :

Maximum Tons Detected =
{20 Raw Reading) x Peak Tons

Where:
Max Tons Detected:
Maximum tonnage that will be detected by sensor.
Raw Reading:
Raw reading from sensor displayed in middle right
window.
Peak Ton:
Programmable Load in calibration procedure for the
sensor. This value is entered in bottom right window.

Sensiviry of the sensor may be trimmed by changing loca-
tion of the jumper on the sensor itself. See sensor manual for
details. The middle left window indicates sensor number.
During the stroke, you must note peak values from cali-
brated load cells. The noted values for each sensor (from
corresponding calibrated load cell) is entered in the bottom
windows.

[fM1030-E can calibrate the sensors without any error, the
word “donE" will be displayed in two bottom windows. The
range of changes in maximum tonnage is limited by calibra-
tion procedure, so each time calibration 1s in progress or cali-
bration numbers are changed, you must make sure that
maximum tonnage limit is set at the proper level.

MAN-MI030-PEAK Rev 02 07/26/99
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The key responses in this mode are as follows:

Key Pressed Response
MODE » Switch to Mode 14 (View Calibration
Mumbers)
ENTER « Completes calibration of the sensor,
if pressed when peak ton value flashing
INC + Increment values in flashing window
DEC « Decrement values in flashing window
RIGHT ARROW . Moves between editable windows

The display in this mode is shown below:

Calibration By Pressing “Enter”,

\ / 0 Tons Signal is Sampled

CBLI ik

"8 1" indicates TOR 1 TOW 2 Maximum Signal
Sensor 1 i 1 l¢— Strength Read °
is being : 5 i 3 During Last Stroke

Calibrated N l_{ E

TON 4

Select how many Tons Maximum
Signal Strength is Equal to

Mode 14. View Calibration Numbers

This mode is used to document calibration numbers for each
sensor, after the sensor has been calibrated. The calibration
number is unique for each installed sensor. If M1030-E unit
is changed, user can enter calibration numbers for each sen-
sor to calibrate. instead of going through the calibration pro-
cedure (Mode 13).

Control Input Status: Supervisory 1 FALSE,
Supervisory 2 TRUE
Indicator LEDs ON: Setup

Previous Mode: Mode 13 (Calibrate Sensors)

The key responses in this mode are as follows:

Key Pressed 1Respanse

MODE « Switch to Mode 15 (Edit Number of
Press Cycles for Process Trend Base)

ENTER « lgnore

INC « Increment editable windows

DEC + Decrement editable windows

RIGHT ARROW . Moves between editable windows

The display in this mode is shown below:

Calibration Mumber

!

CAHL mnul

“S 1" indicates Ao L

Sensor1 —» El i : ”:l.!
;I

11G0.0

oM 3 TT#

Calculated Mumber from Unit
Caleulation or User Entry
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Mode 15. Edit Number of Press Cycles for Process Irend Base

Determines number of press cycles for Process Trend Base. The display in this mode is shown below:
Control Input Status: Supervisory | FALSE,

Supervisory 2 TRUE
Indicator LEDs ON: Setup e i i C R
Previous Mode: Mode 14 (View Calibration l

MNumbers)

[T

The Process Control Limir is an extra parameter that deter- PT; 1IEI L E 1_l

mines how many strokes will be averaged to determine the
base for Process Control Limit calculations.

Sk~ 10

The key responses in this mode are as follows: o o
Eey_ﬁ}é;seu’ ) Response o T T

: e : z “Str” indi Select Mumber
MODE + Switch to Mode 16 (Select Units (Tons Nsﬁméglgms ?

or %) for Die/Process Limits Strokes

ENTER « lgnore
INC « Incremen stroke average

DEC « Decrement stroke average

RIGHT ARROW . Ignore

Mode 16. Select Units (Tons or %) for Die/Process Limits

Selects whether units will be displayed in tons or in The display in this mode is shown below:
percent.

Conrrol [npur Status: Supervisory 1 FALSE,

Supervisory 2 TRUE *unitS" indicates how
Indicator LEDs ON. Setup limits will appear
Previous Mode: Mode 15 (Edit Number of Press

Cycles for Process Trend Base)

i
Unit selection MUST be made before limits are adjusted. Ha- S
The kev responses in this mode are as follows: e e
PE- CEL
o T — ) YoM J N4

Key Pressed Response T
MODE = Switch to Mode 9 (Program Positive

"PErCEL” indicates units will

Mg Sl g appear as percents (may also

ENTER - lgnore appear in tons)
INC « lgnore
DEC « lgnore

RIGHT ARROW . Change between percent and tonnage

MAN-MI030-PEAK Rev 02 072699  MI10D30-E Programmable Load Monitor
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LIMIT MODES

Mode 17. View Reference

This display shows stored reference peak readings.

Supervisory 1 TRUE,
Supervisory 2 TRUE

Setup

Mode 16 (Select Units (Tons or
%) for Die/Process Limits)

Control Input Status:

Indicator LEDs ON:
Previous Mode:

The key responses in this mode are as follows:

Key Pressed Response

MODE « Switch to Mode 18 (Enable/Disable
Die/Process Limit)

ENTER « Ignore

NC « lgnore

DEC » Ignore

RIGHT ARROW . Ignore

The display in this mode is shown below:

Collected Collected
Referance Reference
for Sensor 1 for Sensor 2
280 210
oW i ToW 3
mnL r
Reference ——» | u!:i.r_l #+—— Reference Total
for all Sensors
2hil &5l
TOH 3 TOH &

Collected Reference
for Sensor 4

Collected Reference
for Sensor 3

Mode 18. Enable/Disable Die/Process Limit

Both Die Protect Limit and Process Control Limit can be in-

dividually enabled or disabled.

Supervisory | TRUE,
Supervisory 2 TRUE
Setup

Mode |7 (View Reference)

Control Input Status:

Indicator LEDs ON:
Previous Mode:

The kev responses in this mode are as follows:

Key Pressed Response

MODE = Switch to Mode 19 (Edit Die Positive
Deviation )

ENTER « lgnore

INC « YES displaved in Nashing window

DEC « NO displaved in Mlashing window

RIGHT ARROW . Moves between editable windows

The display in this mode is shown below:
NOTE: The RIGHT ARROW key switches berween the

Die Protect Limit and Process Conirol Limir.

“ContrL" indicates which Limits are
Important to the user

J
—
T

=
Lo - L
T [T
5 T “Pro YES™ indicates
LI e | e Process Control Limit
= is Enabled ("na” to
[ B B mi=) Disable)
3 T 4

-

“diE no” indicates Die Protect
Limit is disabled {"YES" to
Enable)
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Mode 19. Edit Die Positive Deviation

Each sensor has its own Positive Die Protect Limit . The
limit is entered either as tons or percent depending on the se-
lection made during setup.

Supervisory 1 TRUE,
Supervisory 2 TRUE

Setup

Mode | 8 (Enable/Disable Die/
Process Limit)

Control Inpr Staius:

fndicarar LEDs ON:
Previous Mode:

The key responses in this mode are as follows:

Key Pressed Response

MODE = Switch 1o Mode 20 (Edit Die Negative
Deviation)

ENTER - Ignore

INC « Incremem values in flashing window

DEC » Decrement values in flashing window

RIGHT ARROW

» Move between editable windows

The display in this mode is shown below:

“diE L” indicates Die

Protect Limit

: :l_ E -
“Prindicates e T *S 1" indicates
Positive ——* P EI | #——Sensor 1 (May

——— select any Sensor)
R | i~ - )
TOW 3 1I:HrT-l
Selected Limit

Mode 20. Edit Die Negative Deviation

Each sensor has its own Negative Die Protect Limit. The
limit is entered either as tons or percent depending on the se-
lection made during setup.

Supervisory 1 TRUE,
Supervisory 2 TRUE

Caontrol Inpur Staius:

Indicator LEDs ON:

Setup
Previaus Mode: Maode 19 (Edit Positive Die
Deviation)

The kev responses in this mode are as follows:

Key Pressed Response

MODE « Switch 1o Mode 21 (Edit Process Posi-
tive Deviation)

ENTER » lgnore

INC » Increment values in flashing window

DEC » Decrement values in flashing window

RIGHT ARROW . Move between editable windows

The display in this mode is shown below:

"diE L indicates Die
Protect Limit

'

d . E L

“n‘indicates *S 1" indicates
Megative = ] El | #—— Sensor 1
(May select any
=N Sensor)
faw 3 foM 4
Selected Limit

MANNTO30-PEAK Rev 02 07/26/99
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Mode 21. Edit Process Positive Deviation

Each sensor has its own Positive Process Control Limit. The  The display in this mode is shown below:
limit is entered either as tons or percent depending on the se-
lection made during setup.

“Pro L" indicates Process

Conirol fnput Siatus: Supervisory | TRUE, Control Limit

Supervisory 2 TRUE l
Indicator LEDs ON: Setup
Previous Mode: Mode 20 (Edit Die Negative = B

P LI S — W— "5 1" indicates
Deviation) “Pindicates T 1 w3 el 'IJ iy
Positive —» P i El | — select any Sensor)
The key responses in this mode are as follows: 0
Fon 3 oW &
Key Pressed Response T
MODE « Switch to Mode 22 (Edit Process Nega- Selegnt Lt
tive Deviation)

ENTER « Ignore
INC « Increment values in flashing window
DEC + Decrement values in flashing window
RIGHT ARROW . Move berween editable windows
Mode 22. Edit Process Negative Deviation
Each sensor has its own Negative Process Control Limit, The display in this mode is shown below;
The limit is entered either as tons or percent depending on
the selection made during setup.
Control Inpur Status: Supervisory 1 TRUE, “Pro L" indicates Process

Supervisory 2 TRUE Control Limit
Indicator LEDs ON: Seup
Previous Mode: Mode 21 (Edit Process Positive

Deviation) - e

| _ e
The kev responses in this mode are as follows: “nlindicates = |5_'_| Sensor 1 (may
Negatve —® M1 3 | * ggpentany
i ~ g TR E D Sensor)

Key Pressed Response e g
MODE « Switch 10 Mode 17 (View Reference) a
ENTER « Ignore Selected Limit
[NC » Increment values in flashing window
DEC + Decrement values in flashing window

RIGHT ARROW . Move between edit-able windows
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M1030-E SYMBOL TRANSLATION CHART

Symbol Translation I Description In Mode ...
CRLGER) CALibn Calibration Numbers 14
CALnuL Calibration Null 13
[l CoLECt Collect 6,8

Con ContrL. Control 18
[CadliaEr] Countr Counter 3

d.E diE Die 4,5,18,19.20
QO=ES dOnE Done 8
[FAJLE ] FAuLt Fault 5

M. ] Hi High 12

L Limit 19,20, 21,22
LER[~ ] LEAm Learn 7

Lo ] Lo Low 12

[« | n Megative 2,5,10.20,22

[oa | no No 510,18

[aF | oF of T

EF'[SEE] oFFSEt Offset 512

(Oa On On 4

[euk’ out Out 7

P P Positive 1,5,9,19.21
[PE- [CEE] PErCEt Percent 16
PrEES | PrESS Press 5.9, 10

[Pral Pro Process Trend Limit 18,21, 22
cES ProcES Process 515

— r " Reference 17
C-EIGEE rESEL Reset 3
@ E SEnSor Sensor 11
SERI(-E ] StAn Start 6

EEr] Str Stroke 6, 15
[unJES ] unitS Units 16

SES] YES Yes 11, 18

MAN-MI030-PEAK Rev 02 07/26/99
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PROGRAMMING FLOW CHART

RUN MODES
Supl = Don't Cars
A L FALE LIMIT MODES .
Mode Supt = TRUE |
.1_ Right Hioas 5 Sup? = TRUE
g View Positive I Fault Mode 17
Tonnage from Last Display View
Press Cycle Reference
. Mode
Mode 2 [
View Negative Mode 18
Tonnage from Last Pres Enable/Disable
Cycle Die/Process Limit
Moda
v
Mode 3 m Mode 3  Mods
View > Reset Mode 19
Counters Bt Counter Edit Die
Positive
Mode Deviation
¥ Made
Mode 4 'lrm
Select Die i Mode 20
Mumber Edit Die
Megative
Moda Deviation
W Bupi = FALSE "khﬂa
" LEARN MODES _nea 21
¥ Supt = TRUE Edit Process
s Deviation
Fighd Mode 7
Mode & Enler Leamn the “'lﬂﬂﬂ
R
prede sy — e
Edit Process
Mode B Megative
Mode 8 Deviation
References Learning Mossl | Moda
Done )
SETUP MODES
Supl = FALSE
- i Sup2 = TRUE } o I
Mode @ Mode 11 Mode 13 Mode 15
Program Positive Install Sensors Calibrate Sensors Edit Number of Press
Tonnage Press Limil Cycles for Process
Trend Base
Muda Mode Made Mode
- r F v
Mode 10 Mode 12 Mode 14 Mode 16
Program Negative Offsat View Calibration Select Units
Tonnage Press Limit Limits Numbers (Tons or %) for
Dia/Process Limits
] Mode Mode Moda Moda
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RUN MODES LEARN MODES

Supervisory 1 = Don't Care

Supervisory 2 = FALSE
Mode 6 Mode 7
Setup for Reference Leamn the
Caollection for Die Refarance
Protect Limit

¥  RIGHT ARROW

(Dsfault Display) —=r -0  RIGHTARROW 50 —+0 mooe TR ECE  ENTER TER
[ e -+ - ¥ S ¥ S S — 1 —_—
Mode 1 P_1i13.0 [FAU. LE Skrc - 12 g
View Positive e i 5_1 ﬁ _ﬂ' =
Tonnage from _|L'gmg 31.0 L~ T B =
R MODE Mode 5
Fault Display MODE
Mode 8 =0
View Negative — Leaming [ goi
Tonnage from - ™= Done :
Last Prass Cycle W *? (S
—i— e —
J MODE
M 3 —_ ;
w:iﬂ Eulu ﬂ!:l r RIGHT ARROW En:.r HE =
Counters Yb 298 o——— Hb 29H
_98 — rE SEE
BT T T ETR] -
ENTER Y
MODE
MODE
Mode 4 e
Select Die -Q&‘E _,5 -
Number
oy _@.rr_
MODE
If Supervisory 1 = FALSE
L If Supervisory 1 = TRUE

i

m

0
C

|

u

m

B

i

ll"l

i

5
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Mode &
Program
Positive
Tonnage
Press Limit

Mede 10
Program
Negative
Tonnage
Prass Limit

Mode 11
Install
Sensors

Mode 12
Offset Limits

SETUP MODES

Supervisory 1 = FALSE

Supervisory 2 = TRUE
—_ Mode 13 |
P-E S5 Calibrate &ﬁ_ﬂ'—'l—
B L, Sensors il TS
P & 1 = .-
e E,Qm—‘ T '%
MODE MODE
_P? Eﬁ I'Hl_Dde 14 TR | =
—mET o View o E— -
i = ! Calibration =
e MNumbears ey
no 0.0 0. 5
e 3 - m 5 DN 4
MODE MODE
SEn 5 or Mode 15 =] E
. ERL Edit Mumber Lt o = N =
5 | I".Lt of Press Cycles S
—— 'l_‘E_ for Process e ——
T 5 T Tow 4 Trend Base EII:I_ I[]
MODE MLRIE
FE SEE Models Lo r
_D':n. v Tmy Select Units I_—‘I';—'-I' E |¢ju'i_
Lo c (Tons or %)
A — for DiefFrocess - o
HI b Limits PE~ CEE
Mm § Tk ok o 5 R
MODE MODE
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LIMIT MODES

Supervisory 1= TRUE
Supervisory 2 = TRUE
Mode 17 280 210
View Wi (]
Reference - i M
20 250
= Y ("X
MODE
Mode 18 :
Enable/Disable Lon EcL
Die/Process P ==
Limit —_—
d..E no
M 3 "W
MODE
Mode 19 T
Edit Die ':|:,—'E =
Positive P 5 ;
Deviation e e,
: 20
i —T
MODE
Mode 20 1
Edit Die _-—t—':l. 5 1E .‘5
Megative [
Deviation = ELT—[]I
. . Y T
MODE
Mode 21 1
Edit Process E{# +:
Positive e S
Deviation —, =
L
— Ty Y
MOCE
Mode 22 P
Edit Process r:'_ = _‘I;_u_‘_
MNegative A 5
Deviation o ey
=2
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WARRANTY

Autotech Controls warrant their products to be free from defacts in materials or workmanship for a period of oneyear from the date of shipment, provided the products
have been installed and used under proper conditions, The defectve products must be refumed to the factory fresght prepaid and must be accompanied by a Retum
Material Authonzation (RMA) number. The Company's liabilty under this imited warranty shall extend only to the repair or replacement of a defective product, at The
Company's opticn. The Company disciaims all liability for any affirmation, promise or representation with respect to the products.

The customer agrees 1o hold Autotech Controls harmiess from, defend, and indemnify Autotech Controls against damages, claims, and expenses ansing outof sub-
sequent sales of Autotech Conftrols' products or products containing components manufactured by Autotech Controls and based upon personal injuries, deaths,
property damage, lost profits, and other matiers which Buyer, its employess, or subcontractors are or may be to any extent liable, including without limitation penal-
ties imposed by the Consumer Product Safety Act (P.L. 92-573) and liability imposed upon any person pursuant to the Magnuson-Moss Warranty Act (p.l. 33-837),
as now in effect or as amended hereafter.

MNowaranties expressed or implied are created with respect to The Company's products except those expressly conained herein. The customer acknowledges the
disclaimers and limiations contamed and relies on no other wamanties or affirmations.

CAUTION

Autotech Controls’ products are carefully engineered and rigorously tested to provide many years of reliable opera-
tion. However any solid-state device may fail or malfunction sometime. The user must ensure that his system design
has built-in redundancies if Autotech Controls' product is being used in applications where a failure or malfunction of
the unit may directly threaten life or cause human injury. The system should be so designed that a single failure or
malfunction does not create an unsafe condition. Regularly scheduled inspections, at least once a week, should be
made to verify that the redundant circuits are fully functional. All faults should be immediately corrected by repair or
replacement of the faulty unit. In addition, the user may have to comply with OSHA, ANSI, state or local standards of
safety. The user of Autotech Controls' products assumes all risks of such use and indemnifies Autotech Controls
against any damages.

The information in this book has been carefully checkedand  Autotech Controls does not recommend the use of its prod-
is believed to be accurate; however, no responsibility is as- ucts in applications wherein a failure or malfunction of the
sumed for inaccuracies. Autotech Controls reserves the unit may directly threaten life or cause human injury. The
right to make changes without further notice to any products  user of Autotech Controls' products assumes all risks of such
herein to improve reliability, function or design. Autotech use and indemnifies Autotech Conirols against all damages.
Controls does not assume any liability arising out of applica-
tion or use of any product described herein. i© Copyright 1996-2000 by Autotech Controls, Limited
Partnership.
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