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M1025 PLS

Instruction Manual

Functional Description

The M1025 Programmable Limit Switch (PLS) system
consists of the following components:
*  Resolver {such as Autotech’s RL100, E6R,E7R or
E3R serics)
M1025 PLS (Programmable Limit Switch)
M1020 PIM (Program Interface Module)

A simplified functional block diagram of the M 1025 PL.S
system is shown in next column.

The M 1025 PLS uses a resolver as a position transducer
and controls 8 outputs (turns ON/OFF), according to the
programmed position limits for each output.

The M1020 programuming & display module is used to
program the M1025 PLS, and to monitor position and
output status. This piug-in module is required only to
program and monitor the M 1025 PLS. The module is not
required to be connected for basic operation of

M1025 PLS.

1.1 M1020 Program Interface Module

The front panel of M 1020 program interface module is
shown below:
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Specifications

Power Requirements: If more than 6 PLS outputs are required, the motion

AC Power: 105-135 VAC, 60 Hz, 10W limit output and brake danger output can be used as
normal PLS outputs (Refer to section 4.5).

Operating Temperature: -10°F to 130°F

{-23°Cto 53°C) The available output types are:
A. Electromechanical SPST Relay
System Resolution; 10 Bits 10 Amp resistive continuous @ 120 VAC
B. Solid state relays.
Scale Factor: Fixed, 359 1. AC output:
120VAC @ 3A; OnN time: < 3ms after zero cross;,
Offset: Programmable, 0 to 359 ‘ OFF time: At zero cross;
Leakage: 2.1 mA @ 120 VAC.
Scan Time: Set point dependant: (430 usec max). 2. DC output:
Up 1o 60 VDC @ 3A; ON time: 5 us;
Position Signal: OFF time: 35 us; Leakage: 029 mA @ 15VDC
Autotech’s series RL100, E6R, ETR or E8R resolvers 3. DC output:
Up 1o 200VDC @ 1A; ON time: 15 ps;
Cable Length Between Resolver And M1025: OFF time: 100 ps; Leakage: < 0.01mA @ 30VDC

2500 ft. shielded

Resolver-to-digital Decoder Tracking Speed:
380 RPM with 1° resolution

Control Inputs:
Program enable:
Needs to be tied to common (common pin is provided)
to enable programming. Programming is disabled if this
input is left open.
Brake Reset:
When connected to common, it clears the stopping time
display and resets the danger output.
Brake Input:
Electromechanical Relay, 120VAC coil. When
120VAC is removed from this input, the brake signal
isapplied to the system activating brake wear monitor
feature.
Deactivated when the shaft stopping time exceeds the
programmed danger limit.
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2. Mounting.

The M1025 PLS mounts in a 6.3"x 5.1" panel cutout and
reqaires four mounting holes as shown in the Panel Cutout:
drawing below. The M 1025 will fit in a 6 inches deep panel.
Slide the M 1023 through the panel opening with gasket

and tighten the four # 8 mounting screws. Attach the
pre-wired removable terminal blocks to complete the in-
stalation.

The M 1020 Program Interface module, when needed, is
plugged into M1025 PLS using two thumb screws pro-
vided on the interface module, See figure below.
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INSTALLING/REMOVING M 1025 PIM

M1025 PLS

M1020 PIM (Program
interface Module)

3. Wiring.

Wiring Diagram: M1025 PLS Back View
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2. Resolver shielded cable must consist of twisted pairs, and the twisted pairs must be wired as per wiring
instructions. It is recommended that the resolver shielded cable be run in its own separate conduit.

3. All shielded cable must be kept at a minimum distance of 2 inches from all high voltage or mductive wiring.

4. All shielded cable must be kept at a minimum distance of 12 inches from all motor wiring controlled by AC
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4. Programming M1025 PLS.

The front panel keys and mdicators have been described
earlier. Different modes and corresponding displays are
listed in the table given below:

Mode Display Window Mode LEDs
Left Right 'ON*
Position Blank Position Position
Tachometer/ | Blank RPM / Tach
Prad. Rate Prod Rate
Production P Rate Factor None
Rate Factor
Offset Prog. Blank Position After | Offset LED
Ftashing Offset
Channel Channel # On Setpeint Nene
Select
On S.P. Prog. | Channel # On Setpeint On S.P.
Off S.P. Prog. | Channel # Off Setpoint Off S.P.
Brake Danger | d Danger Time | None
Limit (in sec)
Motion Limit L Motion Limit None
(in RPM)
Stopping Time| t Stopping Time { None
(in sec)

Before programming the unit, make sure that:
* Programming and Display Module-is in piace.
s ACPower is applied and the unit is operational.
e The Program Enable input is enabled (terminal 7 of
the resolver terminal biock is jumpered to
terminal 8).
Note:
If programnming is not enabled, and an attempt is made fo
program any of the parameters, the unit will return to the
FPosition Mode. A Program Enable input is an important
safegnard against anybody tampering with valid programs.

Pressing the MODE key will step the operator through the
following modes:

+ Position Mode
Tach Mode
Offset Mode
Channel Mode
Brake Danger Limit Mode
Motion Limit Mode
Stopping Time Mode
The -> key is used to enter submodes, and INC & DEC
keys are used to alter numeric values. Pressing of MODE
key any time during programming, switches to the next
mode.

Warning:

Thereis no “erase’ key for programming errors. All imit/pro-
gram changes take effect immediately. Always use caution
when changing limif settings.

When in any programming mode, if the keyboard is not
pressed during a 1 minute time-out period, the M1025 will
return to the default Display Mode. This is to prevent the
unit from being accidentally left in any programming
mode for extended periods of time. If 2 time-out occurs
while programming, simply use the MODE KEey to return
to the desired mode.

All values will be retained in the EEPROM memory
indefinitely with or without power applied to the unit. The
only item changed on loss of power is the current channel
number which will default back to channel 1.

The following section is organized in the progression most
often used when mstalling the M1025 PLS. Please note
that numbers used beloware for illustrative purposes only,
and do not mean to show any specific default or standard
values.

After power up, the unit will be in the Position display
mode, Tach mode or Stopping time mode as previously
selected by the user.

4.1 Position Display
In Position mode, the display will appear as follows:
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Ifthe previous default mode was Tach, pressing Recallkey
will make Position a new default on power up.

4.2 Tach/Production Rate Display
Press MODEkeyto switch to the Tach Display Mode. The

display will be as follows:
Chanasl [ pasivie
1| B
u e sr.
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The number in the display window will mdicate Produc-
tion rate, Ifproduction rate factor is 1 (default value— see
section 4.3), the display is in RPM.

If previous default mode was Position, pressing Recallkey
in the Tach mode will make tach a new default.

If a tachometer reading exceeds 1000, the left window
display is used to show the most significant tach digit.

[ —— ] Pastrtan

Sl taon
REEEE:

[los kb
CJorr wp.

If a production rate factor has been programmed, the
display shows production rate, instead of RPM.
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4.3 Production Rate Factor Programming.

The M1025 has a capability of displaymg approximate
production rate in parts per minute. This value is dis-
played in the Tach mode when appropriate production
rate factor has been programmed. The default value for a
production rate factor is 1, resulting in the tach display of
RPM (revolutions per minuate). A production rate is cal-
culated according to formula

Production Rate = (RPM) x (Parts per Revolution)

A production rate factor that needs to be programmed is
really an estimated number of processed parts per one
revolution of resolver.

In order to program the Production Rate Factor, an
M 1025 has to be in the Tach Mode. Press the Arrow Key.
The display will change to:
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Now use INC and DEC Keys to set Production Rate
Factor to the desired value. The range for Production
Rate Factor is 1 to 100. It will not be allowed (0 increment
above 100.

Important Note:

The limit for the total Production Rate is 3999, It is user’s
responsibility to malke sure that a product of Revolutions per
minute and Parts per Revolution does not exceed 3999. Oth-
erwise, the resulting Production Rate will be wrong.

4.4 Offset Programming.

From the Production Rate Factor Mode or Tach Mode
press the MODE Keyto switch to Offset Mode. The offset
is the value added to the current shaft angle to align the
machine zero with the resolver zero (avoiding the old
practice of mechanically zeroing the shaft encoder/cam
switches). The display shows a current offset value for
about 2.5 seconds, and then returns to show current
position.
{Current Position = Resolver Position + Offset).

[ Pesttion

] Tach
5 M orrwn
[Jon s.r.
[Jorr s.p.

Channa?

If programming is enabled, pressing the INC or DECkeys
will increase or decrease this current value. An allowed
offset range is from 0 to 359. If an attempt is made to
increment position + offset above 359, it will roll over to
0. Similarly, if position + offset is decremented below G,
it will roll over to 359.

Warning: 7
It is not recommended that offset be programmed while
machine is in motion. Even though the offset value is chang-
ing, it will not be apparent to the user because position +
offset will be constantly updated.

4.5 Channel Selection.

Use the MODE Key to change from the Offset Mode to
the Channel Mode. The left window will display the cur-
rent selected channel number, and the right wmdow will
display the current from setpoint value.

Chennel ] Peertzen

[T tern
(] [ 18]
. [denkE.F.
et 5.0

Note that all Mode indicator LEDs are off, The decimal
point in the left window is blinking This means that only a
channel number can be changed in this mode. Use INC
and DEC keys {0 select desired channel.

If motion limit is set to zero, channel 7 can be used as
regular PLS output. If brake danger limit is set to zero,
channel § can be used as aregular PL.S output. If either of
these parameters is different from zero, the user will not
be able to select a corresponding channel with INC or
DEC keys.

When M1025 originally comes from the factory, no set-
points are programmed.

The following display is used to indicate that this particu-
lar channel has no setpoints. The “o” symbol is later
referred to as a nydi setpoint.
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4.5.1 On Setpoint Programming.

While in the Chianniel Mode, press the Arrow Key(-> ) to
enter an On Setpoint Mode. If a channel previously had
no setpoints’ programmed, a null setpoint symboel will
change to 0. On SP LED will also light up. The decimal
point in the left window 1s extmguished.
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I a setpoint pair already exists, the display does not
change from the Channel Mode display with an exception
of On SP LED which goes on.
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INC and DECkeys can now be used o program a desired
On Setpoint value. Note, that if an on Setpoint being
programmed was previously a null setpoint, an Off Set-
point will track an On Setpoint even though it may not be
obvious to the user.

4.5.2 Off Setpoint Programming.

While in the On Setpoint Mode, pressing an Arrow
key(-> ) will take a user into the Off Setpoint Mode. If
there was no previous setpoint, an Off Setpoint value will
be exactly the same as an On value. The On SP LED is
extinguished, however, and the Off SP LED goes on
instead. If a setpoint pair already exists for this channel,
an existing Off Setpoint is recalled and displayed.
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The displayed Off Setpoint value can now be incremented
or decremented nsing INC or DEC keys to reach the
desired value.

4.5.3 Removing a Setpeint Pair.

To remove a setpoint pair, first of allnote the values of On

and Off setpoints, Now the setpoint can be removed, using

one of the following 3 ways. For illustrative purposes,
assume that there exists a setpoint pair with On value of

35 and Off value of 70.

1. If in the On Setpoint Mode, the On Setpoint can be
incremented until it is greater than or equal to Off
Setpoint. For example, incrementing a 35 setpoint until
it is greater than or equal to 70, will remove a setpoint
pair.

2. Alternately, the On setpoint can be decremented until
it is less than or equal to the Off Setpoint.

3. A third way to remove a setpoint pair is to enter the Off
Setpoint Mode and to decrement it until it is equal to
or less than an On Setpoint. For the example given
above, if 70 is decremented to 35 or below 33, no
setpoint will result. The next time the Channel Mode is
entered, a null symbol will be displayed.
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4.5.4 Turning a Channel Fully On.

The Off Setpoint must be incremented until it is equal to
or greater than the On Setpoint. Use Arrow Key to exit
from the Off Setpoint Mode and to enier the Channel
Mode. “All” will appear in the right window.
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4.5.5 Reprogramming a Fully On Channel.

Ifitis decided to reprogram a fully on channel, the follow-
ing steps must be used. Select a desired channel in the
Channel Mode.
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Use an Arrowkey to enter the On Setpoint Mode. A 0 will
be displayed instead of “All”.
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INC and DEC keys can now be used to program a new \

value in exactly the same way as if no setpoint existed
before in this particular channel.

4.6 Brake Danger Limit Programming.

M1025is equipped with Brake Wear Monitor. With brake
wear monitor the user can view the stopping time of the
machine, as well as control an output, called Brake wear
output. The brake wear output is a fail safe relay output
{normally energized). User program a danger limit. The
brake wear output is de-energized if the stopping time is
more than the programmed danger limit. The output can
be reset by contact closure on brake reset input

(term# 1 on TB3).

If brake danger limit is programmed to be zero, the brake
wear output can be used as a normal PLS output
(channel # 8).

From the channel mode, press the mode key to switch to
Brake Danger Limit mode. The display will change to:
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The unit of time in the right window is seconds. The INC
and DECkeys can now be used to program Brake Danger
time.
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4.7 Moftion Limit Programming.

From the Brake Danger Limit mode press the Mode key
to reach Motion Limit Setting mode. The following dis-
play will appear:
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Pressing the INC or DEC keys will alter the motion limit.
The motion output (outpui 7) will turn on, if the shaft
RPM exceeds the programmed motion limic,

If Motion limit is programmed as zero, the motion output
can be used as a normal PLS output (channel # 7).

4.8 Viewing Stopping Time

Pressing the mode key in the motion limit mode will take
the user into stopping time viewing mode. This mode is
related to the brake wear monitor feature of the M1025.
The user will be able to see the time in seconds, it takes
for the shaft to stop from the moment the brake inpat is
applied.
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Channe!

The brake reset can be applied to clear the display and
reset the danger output. Alternately, the next brake input
signal will clear the display and reset the output.
Stopping time can be made a default mode on power up
by pressing RECALL key while in this mode.
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How to Order

1. M1025 PLS

SAC-M1625-01 Basic wnit for 8 outputs without relays and operator in-
terface

Slave Units:

S: For a slave M 1025 PLS change the “A” in SAC
(in above part number to “8").

220/240 VAC units:
2: For 220/240 VAC, 50/60 Hz AC power input,
change the “C” in SAC (in above part number to 2)

2. Operator Interface :
ASY-M1025-POL Programming Operator Interface

3. Power Output Relays

Select the number and type of relays required.

Electromechanical and solid state reiays can be mixed

KSD-A12DC-10A EM relay, SPST, 120 VAC @ 10 Amps resistive load
with adapter board :

KSS-120AC-3AMP AC solid state refay, 120 VAC @ 3 AMPS

KSS-60VDC-3AMP DC solid state relay, 60 VDC @ 3 AMPS

KSS-200DC-1AMP DC solid state relay, 200 VDC @ 1 AMP

4, Position Transducers

The M1025 requires Autotech’s single-turn resolvers as input devices, such as
RL100, RL101, RL500, RL501, E1R, E7R, E&R or E9R series of resolvers. Please
see position transducer section of the Master Price List or Catalog for ordering in-
formation on these resolvers and appropriate accessories)

5. Enclosure
ENC-M1050-Wi6 NEMA. 12 enclosure with window and built in security
clamp

6. Accessories
MTP-M1020-0910 Front Cover Plate

7. Back Panel Mounting Brackets
MBK-M1050-011 Back Panel Mounting Brackets
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WARRANTY

Autotech Controls warrant their products to be free from defects in materials or workmanship for a period of one year from the date of shipment, provided the
products have been installed and used under proper conditions. The defective products must be retumed to the factory freight prepaid and mustbe accompanied
by a Return Material Authorization (RMA) number. The Coempany s liability under this limited warranty shall extend only to the repair or teplacement of a
defective product, at The Company’s opion. The Company disclaims all fiability for any affirmation, promise or representalion with respect to the products.

The customer agrees to hold Aulotech Controls harmiless from, defend, and inderminify Autotech Controls against damages, claims, and expenses arising out
of subsequent sales of Autotech Controls’ products or products containing components manufactured by Autotech Contrels and based upon personal injuries,
deaths, property damage, lost profits, and other matlers which Buyer, ils employees, or subcontractors are or may be to any extent liable, including without
limitation penalties imposed by the Consumer Product Safety Act (P.L. 92-573) and liability imposed upon any person pursuant to the Magnuson-Moss Warranty
Act {pi. 93-637), as now in effect or as amended hereafter.

No warranties expressed orimplied are created with respect to The Company's products except those expressly contained herein. The customer ackriowledges
the disclaimers and limitations contained and relies on no other warranties or affirmations.

CAUTION -

Autotech Controls’ products are carefully engineered and rigorously tested to provide many years of reliable
operation. 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 maifunction 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 checked
and is believed to be accurate; however, no responsibility is
assumed for inaccuracies. Autotech Controls reserves the
right to make changes without further notice to any prod-
ucts herein to improve reliability, function or design.
Autotech Controls does not assume any liability arising out
of application or use of any product described herein.

Autotech Controls does not recommend the use of its
products in applications wherein a failure or malfunction
of the unit may directly threaten Jife or cause human injury.
The nser of Autotech Controls’ products assumes all risks
of such use and indemnifies Autotech Controls against all
damages.

© Copyright 1993 by Autotech Controls, Limited Partner-
ship. All rights reserved.

REVO3 2/1/94

Autotech MI025PLS-Instruction Manual






