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1. Introduction

1.1.

1.2.

The objective of this manual is to explain the operation, installation, wiring,
programming and servicing of the MINI-PLS, Model M1450-M10 Program-
mable Limit Switch. It is suggested that the user should read these instructions
before applying power to the unit. If, after reading the manual, there are any
unanswered questions, call the factory. An application engineer will be avail-
able to assist you. You may void your warranty if these instructions are not fol-
lowed.

- The M1450 MINI-PLS

The M1450 MINI-PLS is our second-generation MINI-PLS. The M1450 has all
the features of its predecessor, the M1250: compact size, ultra-high speed,
transportable EEROM Cam Modules, built-in tachometer and motion detec-
tor, and a user-friendly keyboard for programming and fine-tuning even while
the controlled machine is in motion. In addition, depending upon the specific
model, the M1450 Family has advanced features such as automatic, program-
mable speed compensation, instantaneous MODZ™ operation for synchroniz-
ingits cam outputs to the manufacturing process, and intelligent communication
to programmable controllers including Allen-Bradley’s Data Highway. The
M1450family can interface to single-turn resolver, dual geared resolver and also
directly to linear, sonic transducers. Thus, high accuracy linear applications can
now take advantage of the MINI-PLS’s easy programming to minimize down
time for new setups.

MODZ (or MODification Zero) is a function that will allow the user to provide
a control signal that re-zeroes the position "on-the-fly" at any time for a par-
ticular cam module’s eight outputs.

Speed compensation is a function that will advance each cam module’s control
position by a user-defined amount proportional to resolver shaft rpm.

Note: ModZ™, Auto-Zero™, and ROF™ are trademarks of Autotech Corpora-
tion.

Principle of Operation

The MINI-PLS consists of two parts; one being a rotary position transducer,
mounted on the machine; and the other a programmable unit, mounted in the



machine control panel. The position transducer produces a position signal that
is converted to a digital format by electronics in the programmable unit, dis-
played on the front panel and compared to the dwell set points programmed
into the PLS. When the process cycle reaches these set points, outputs are
turned on or off, starting or stopping desired operations during the cycle.

2, Functional Description

2.1. The M1450-M10

. This is a semi-absolute position programmable limit switch that uses a single
resolver as an input and has a maximum resolution of 4096 parts in a single
| revolution. This model is a multi-turn unit that accumulates its position as the
resolver shaft is rotated. The maximum control position is 999,999 and this posi-
, tion is retained on loss of power provided that the resolver shaft is not rotated
more than 180 degrees while power is off. A preset input is provided together
with MODZ trigger and MODZ enable inputs that allows MODZ functions for
up to three cam modules. Speed compensation programming is also provided

|

for all cam modules installed.
| 3-Digit/6-Digit Display
Channel Position/RPM
40 999999
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5 output modules with 8 channels each. (open collector)



2.2. Front Panel Indicators and Controls
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Diagram 1: Front Panel Layout
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Diagram 2: MINI-PLS Rear View



2.2.1 Display Windows
Channel Display - Indicates channel number when in position, channel or angle
modes. In Duplication mode, the left digit indicates the origin slot. Indication
in other modes depends on model. Please see programming instructions.

Position/RPM Display - Upon pressing the appropriate keys, it indicates shaft
position (counts), shaft rotation speed (RPM), scale factor, offset, dwell set
points, amount of speed compensation and motion set points.

2.2.2 Run Mode Indicator Lights
Position Indicator Led - Iluminates in position mode. Position/RPM Display
indicates shaft position in units defined by Scale Factor.

-Tach Indicator Led - Iluminates in tachometer mode. Position/RPM Display
indicates shaft rotation speed in RPM in tachometer mode or motion detector
set points during motion detector programming mode.

Motion Indicator Led - Reflects Motion Detector output status. Illuminates
when input shaft is rotating between the present minimum and maximum

speeds.

Status Indicator - Illuminates when the numbers displayed in the Channel Dis-
play and Position/RPM display are programmed "ON". Used only in Position,
Angle, Channel and Recall modes.

2.2.3 Program Mode Indicator Lights
Angle Indicator Led - Illuminates when in Angle entry mode. The angle to be
programmed is displayed in the Position/RPM window.

Channel Indicator Led - Illuminates when in channel entry mode. The chan-
nel to be programmed is displayed in the Channel window.

Channel On/Off Indicator Led - Illuminates when the Channel to be
programmed is to be programmed "ON". This is active only when in Angle or
Channel program mode.

Offset Indicator Led - Illuminates when in offset display or programming mode.
Offset is displayed in the Position/RPM window.

Scale Factor Indicator Led - Illuminates when in scale factor display or
programming mode. Scale factor is displayed in the Position/RPM window.

Motion Set Hi Indicator Led - luminates when in Motion Detector high preset
limit display or programming mode. The setpoint is displayed in the Posi-
tion/RPM window.



Motion Set Lo Indicator Led - Illuminates when in motion detector low preset
limit display or programming mode. The setpoint is displayed in the Posi-
tion/RPM window.

2.2.4 Keyboard

Angle Key - When the Angle key is pressed, the digit "O" appears in the display
window and the unit is ready to accept other Angle entry.

Chan/Module Key - When the Chan/Module key is first pressed, the channel
light goes "ON" and the unit is ready for selection of channel to be programmed.
Successively pressing the Chan/Module key can select other programming or
display modes. See programming instructions for the particular model of inter-
est.

Ch On/Off Key - Repeatedly pressing the Ch On/Off key alternates "ON" and
"OFF" programming of the displayed channel-angle combination.

Pos Key - Pressing the Pos key displays the current transducer position includ-
ing offset in the Position/RPM window and the most recent channel selected for
programming in the CHANNEL window.

Offset/ST Key - When the Offset/SF key is first pressed, the display flashes the

"resolver offset” and then indicates the last programmed "machine offset". The
unit is now ready for offset reprogramming. Pressing Offset/SF key a second
time without altering the offset, the display indicates the current scale factor.
The unit is now ready for scale factor reprogramming.

Tach Key - Pressing the Tach key displays current shaft speed (RPM) in the
Position/RPM window. Pressing Recall while in tachometer mode allows the
motion detector set points to be viewed or altered.

’+’ and ** Keys - Pressing these keys in various programming modes, incre-
ments or decrements the current numerical value. See programmmg instruc-
tions for the model of interest.

Recall Key - In the Angle mode, pressing Recall key displays the "cam" set points
and their status. In other modes, pressing Recall can display the parameters
desired. See programming instructions for the model of interest.

Dup Key - Used to copy the program from one Cam Module to another.
Number Keys (0-9) - Used in entering the parameters to be programmed.

2.2.5 Back Panel

Main Terminal Block - The main terminal block is the first one on the right
hand side when looking at the back panel. The removable terminal block is



Plugged directly onto the PC-board connector and is shipped with the basic
standard unit. The 120VAC input power, transducer input, program enable/dis-
able input, MODZ inputs and motion detector/direction output are connected
to the main terminal block as shown in Figures 4, 5 and 6. Care must be taken
that the terminal block is correctly plugged onto the PC-board, i.e., 120VAC
input power terminals must be at the top of the connector.

Note: ACline power and Customer power must both be turned Off before field
connectors are connected or disconnected from the M1450.

Cam Modules - The cam modules are the output modules inserted in the slots
at the back of the unit. The programmed set points are stored in the Cam
Modules in EEROM memory and retain information even when removed from
the unit. Each Cam Module has 8 channels and a maximum of 5§ Cam Modules

- can be installed, giving a total of 40 channels. The M1450 provides keyed con-

nectors and chassis card guides to help prevent improper insertion. However,
use care when inserting Cam Modules. Ensure that the Cam Module is straight,
inserted in the card guides, and perpendicular to the chassis, otherwise internal
components or modules may be damaged. The slot for Cam Module 1is located
next to the main terminal block. Cam Modules must be inserted IN ORDER
(a system using only two cam modules must have the modules in slots ] and 2,
etc.) in up to five slots for normal operation. Touching the contact tips by hand

should be avoided and power must be switched off while inserting/removing the
Cam Modules.

Parallel BCD Position Output Module - The parallel BCD position output
module can be inserted in slot 4 or 5 and is available with or without PC-hand-
shake circuit to interface to programmable controllers or other remote devices

or Displays.

Parallel Binary Position Output Module - The parallel binary position output

module can be inserted in slot 4 or § and not available with the PC-handshake
circuit.

Parallel Gray Code Position Output Module - The parallel gray code position

output module can be inserted in slot 4 or 5 and is not available with the PC-
handshake circuit.

Parallel Tach Output Modules-Analog or Digital - The analog or digital tach
output modules can be inserted in slot 4 or 5. The digital tach module is avail-
able with or without PC-handshake circuit to interface to programmable con-
trollers or other external devices or Remote Displays.



2.2.6 Remote Power Relay Output Chassis

The remote power relay output chassis is designed to accommodate 16 cam out-
put relays and 1 motion detector relay. The chassis has built-in power supply
and is available in models for Electromechanical relays, or Solid state AC/DC
modules for 8 EM and 8 Solid-state relays.

2.2.7 Back Panel Mount Mini-pls Chassis

This chassis is an integrated system, where the MINI-PLS together with its
input/output terminals and the remote power relay output chassis has been
mounted on a common base plate to be installed inside the User’s control panel

or a NEMA 12 enclosure provided by Autotech.

3. Specifications

InputPower:.............coiiiiiiiiiiinnnan.n. 105-135V AC, 50/60 Hz,
35W exclusive of load
(optional 220VAC)
Operating Temperature:.................. -10 Fto 130 F(-23 Ct0 55 ©)
Position Transducer:..................... Autotech’s series RL100, E6R,
RL101 or equivalent.
System Resolution:.................ccevvvvnnnn... 4096 counts per turn
ScaleFactor:............cocoviviviiiiinennen.. Programmable, 9 to 4095
Offset:....cccovviiiiiiiiinninrnnnnnennns Programmable, "0" to full scale
Maximum Cable Length Between
Resolverand M1450:...............cooviivniiiinnnnnn 2500 Ft. shielded
Resolver Cable:..................coooviviinnnn.... CBL-10T22-XXXX
Maximum Resolver Shaft Speed:...................ccvvunn.. 3600 RPM
Resolver-to-digital Decoder Tracking Speed:................... 1800 RPM
Maximum #of Dual Set Points:........................... 21 per channel

Cam Modules:.................... Compatible with M1250 Cam Modules



Microprocessor Scan Time For Complete System Execution:

"Cam Modules"

Plugged-In 1 2 3 4 5
s
7 .1

M -Sccl;nc 17 21 24 2 3

Note: Above Scan Times Are Approximate
3.0.1 Outputs

Number of Programmable Output Channels: 40 (5 modules with 8 channels
each).

3.0.2 Types Of Outputs Avallable on Cam Modules
Logic Level Options:

T: TRISTATETTL (74LS645)
Logicl: 2V @ 15mA 2.4V @3mA
Logic 0: 035V @ 24mA
Offstate 0: 0.4mA
Offstate 1: 20 micro-amp
Multiplexing Input: TTL sinking
Logic 0: 0-0.8VDC
Logicl: 2-5VDC
P: Source Transistor, Vmax = 50V (Sprague UDN-2981A)
Logic I: (cust. VCC -1.7v) @ 100ma
Logic 0: 02mA leakage @ 50V
N: Sink Transistor, Vmax = S0V (Sprague ULN-2803A)
Logic 0: LIV max. @ 100mA
Logic I: 0.ImA leakage @ 50V



3.0.3 Power Outputs
Electromechanical or solid-state relay outputs are mounted on a separate chas-
sis with built-in power supply.

Power Output Chassis Specifications:
Type of "cam Module" to Drive Power Outpu:s:
"N" (as described in 3.0.2 above)
Maximum Number Of Outputs Per Chassis: 16
Type Of Chassis:
RL: Chassis for 16 EM-relay outputs
S8: Chassis for 16 solid-state outputs
RS: Chassis for 8 EM and 8 solid-state outputs

3.0.4 Type Of Output Relays: .
RL: Electromechanical relay with 1 NO and 1 NC contact rated at 10amp,

resistive load at 125V AC
AC: Solid-state AC module, 20-135V AC, 3amp maximum load with 14 AWG
wire connected '
DC: Solid-state DC module, 3-40VDC, 2amp maximum load with 14
AWG wire connected
AC/DC: Low leakage AC/DC solid state module, 135V AC (r.m.s) @ 0.35
amp or 190V DC (max) @ 0.5 amp

3.0.5 Parallel Bed, Binary, and Gray Code Position Modules
Digital Output Interface: TTL, PNP or NPN as described in a. above

Data Transfer Command (Available for BCD Position Module only):
5 -24 Volt logic input

Logic 0: 0to 0.8V @ 3.2mA

Logicl: 24V @0.4mA

10



3.0.6 Parallel Tach Output Modules

Types of Modules: Analog or Digital BCD code

Module Update Rate: 58 msec Typical.

Full Scale Range: 0-1000 RPM

Analog Tach Outputs: 100 RPM/Volt for 0 to + 10VDC ("0" Volt = "o~
RPM) and 100 RPM/L.6mA for 4 to 20mA (4mA = "0" RPM)
Digital Tach Output: TTL, PNP, or NPN as described in paragraph (a.) above
Data Transfer Command: 0 to 24 Volt logic input

Logic0: 0to 0.8V @ 3.2mA

Logic 1: 24V @ 04mA

3.0.7 Motion Detector

Low Setpoint: up to 1899 RPM (max)

High Setpoint: up to 1900 RPM (max)

Output: NPN sinking, 30VDC maximum at 100mA
(referenced to Customer power supply)

3.0.8 Program Enable/Disable Input

Contact closure to Customer power supply reference enables programming.
Solid-state switches should maintain 0.8V max. @ 10ma. to enable

programming.

3.0.9 MODZ inputs

Contact closure to Customer positive power supply is a true’ input. Solid-
state switches should maintain at least 10 but not more than 28V.
Logic 0: 4VDC @1mA

Logic 1: 10VDC @10mA to 28V DC @30mA

1



4. Installation and Wiring

4.1. Position Transducer Mounting and Wiring
See the Instruction Manual for the position transducer used in your particular
applications.
4.2. MINI-PLS Mounting
.188 (4.76) Dia. Frount Panel Mount Back Panel Mount
4 holes — fo— 125(318) 6875
e T 1 l’— (22543) ‘_’I
8 1 ; qF
E 2&3) zi((’ﬁ.eo)
T E _l M1450
0
10.75
k— (15&75)'—" k— (uuls) — 832 UNC 2B o
(5 Power Rela,
o 1-4 lo—(i36.53)—] 4 Places Ontmehlyssls
o s 1
725 (88.90) (10457 . o ¢
184
o=y 1: Gl
l T =
(1_93) NEMA 12 Enclosure
il 8.00
125 (3.18) (19.45) k— (mzo)—ol ;‘22“(;93)%
Power Relay Output Chassis _ _l_ e -31/-—_-_ 1 Py
—s| e— 312 (793) Y+ vkl 3 - 1
' = TV T ~ T- ' ' g ]
1 O e ;
250 e (30430) 1275 e | i)
% = =
- =+ =) ‘Tlgzﬂ- Power Relay
(11270) — 185 f
e B8BTS ey (4&”) = —04 L i
(225.43)
- Jo- o —X - 1..
L o T i 3
I — 5
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4.3.

The Front Panel Mounting unit has a sealed front plate and is provided with
four 0.188" dia. holes (use 8-32 screws) for mounting. The remote power relay
output chassis, if used, is mounted inside the customer’s control panel. Six
0.196" dia. holes are provided for mounting. (use two 10-32 & four 6-32 screws)

For Back Panel Mounting, the MINI-PLS, together with input terminal block
and power relay outputs, is mounted on a back panel mounts chassis. Four 0.25"
dia. holes are provided for installation inside the customer’s control panel close
to the other existing controls. (use 10-32 screws)

An optional NEMA12 (IP52) enclosure with or without see through window is
available. Two holes for 1.25" conduit fittings are provided for wiring harnesses.
Four 5/16" dia. mounting holes (use /4" screws) are also provided.

'MINI-PLS Wiring

Notes:

1) No special tools are required for wiring input or output devices to the MINI-
PLS. Sems clamp screws eliminate need for wire lugs.

2) Follow shielding and grounding techniques as shown in diagram in the last
section of this manual.

3) The 120V AC input pcwer neutral must be connected to terminal 1.2 and
earth ground must be properly connected to the GND screw.

4) When the MINI-PLS is mounted in an enclosure or a control panel, use
separate conduit entrances for low voltage and 120V AC wiring,

5) CAUTION: This equipment has an isolated Sig Ref (common). Failure to
maintain this isolation between chassis ground (earth ground) and Sig Ref in
external equipment connected to the Mini-PLS may cause electrical noise in-
terference resulting in unpredictable operation of this equipment.

4.3.1 Main Terminal Block Wiring

Reference Diagram 4.

AC Power Connections - The 120V AC input power is connected to 1.1 & L2
terminals, where 1.2 is the neutral. Connect earth ground to GND screw on left
rear of unit. Also connect input transducer shield to GND screw.

Customer Power Connections - Customer DC power must be applied to the
M1450 for correct operation. Connect + 10 to 28VDC (VS+) to Terminal 6
and the negative reference (VS-) to Terminal 12.

13
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Motion Detector/Direction Output - Terminal #4 is an optically isolated, open
collector NPN sinking type output that is referenced to customer VS- and is
rated at 30V @ 100mA maximum. The output turns on when the shaft RPM is
within the LOW and HIGH motion limit settings.

Program Enable/Disable - Located at terminal #5. To enable M1450 program-
ming, switch terminal 5 to customer VS-. Connections can be made through an
external key switch, if desired.

Transducer and Modz Input Wiring - Modz inputs are true when connected
or switched to customer VS +, false otherwise.

Note: If ModZ feature is not used, tie all Mod Z inputs to VS +.

The M1450-M10* is connected as follows (see Diagram 4):

Terminal 7 — Modz 1 input

Terminal 8 — Modz 2 input

Terminal 9 — Modz 3 input

Terminal 10 -- Modz 4 input

Terminal 11 - Preset input

Terminal 13 -- Resolver S4 input
Terminal 14 - Resolver S3 input
Terminal 15 - Resolver S2 input
Terminal 16 -- Resolver S1 input
Terminal 17 - Resolver R2 output (RH)
Terminal 18 —- Resolver R1 output (RL)

Note: See last page of this manual for grounding and shielding



1) Cams must be inserted in order 1 thru 5

2) BCD, Tach or other optional modules must be in slots 4 or 5

3) Caution: Turn power off while plugging or unplugging modules
4) Consult instruction manual for wiring other types of modules

5) Wire terminals marked (T) for TTL module only (P) for sourcing

module and (N) for sinking module only

Cam Modnlcg 25

- Cam Module Main Terminal Block

Earth GND
o] $=o ” =1
110 1|0 >
2|0 2| 0O 1..2. >
3] O |Dissbe 3| O Motion
4| O T 4| O ——J
5| O |can1 5] O Input
6O |z 6 [0 Cust. VS +
7 [0 Jcuns 7 [ |ModZ 1lnput
8 [O s g [ ModZ2lnput
9 O |cwas ¢ [ O ModZ 3 Input
10] O |cwns 19[ O PodZ4 Input
11l O [@m7 11| O Preset Input
12| O |aams 12| O Cust. VS -
130 Jow +5 ;3 oS4 Bln
14 O |sgrer 14 O P el
15| O |owmvs+s| O S2 Bh-Blk
o 16/ O S1 Yel-Blk
17{ O RILR2 Gm
18 0O RL,R1 Gm-Blk
@)

Note: Direction of ascending count can be reversed by switching

S1 & S3 connections.

Diagram 4: Main Terminal Block Wiring
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4.3.2 Slave Minl-PLS Single Turn Resolver Models

The master MINI PLS, Model 1450-M10 has capacity for up to 40 channels.
However, in case more than 40 channels may be required, the M1450-M10 can
be expanded up to 320 channels by wiring one (1) master and seven (7) slave
units in parallel.

The functional description, specifications, outputs and programming are the
same as described for master MINI PLS. All the program variables can be
entered in each slave unit independent of the master or other slave units.

GND ) GND Upto?7
. & L1 f@— Slgvu can be
< 10 1 wired to one
< L2 2} L2 3
m 30 | Motion Load 30 Motion Load l
4 — 4 \ 1}
oo g \ —
ro o 57 5
rag! VS + 63 VS+
VS+
0 ModZ1 - 10 ModZ1 -,
%gto e ModZ2 - 8 ModZ2 -,
Supply 0 xzzzi e 2 xﬁ S
. 100 oo 10 — oo
v 10 preset lapot, o s, °
m anl™ v§- }2D
< A LD S1 13 Note: Consult the
= S2 — factory for slave
S2 MAX. T4} = i unit part numbers
Py Bgal S3 1£
s3 15} 5]
2500 FT. 4
$4 CBL-~10T22-XXX A S, =
RH 30 ﬁ 17
v . m_D — B’D
N IR N [0]
use
Resolver CBL-10T22-XXX S4-—-Blue Twisted Pair
S2-—-Black
§3— Yellow Twisted Pair
S1—Black ; .
Notes: Resolver cable should be CBL-10T22-XXX ~ REbR2--Green Twisted Pair

Diagram 5: Master-Slave Single Turn Resolver Wiring



4.3.3 Cam Module Wiring

1) The User must provide a separate DC power supply for use with cam
modules.

2) Cam Module 1 is located next to the main terminal block. A maximum of
five cam modules with 8 channels each (40 channels total) can be installed. The
output channel assignment and the corresponding terminals are as follows:

Refer to Diagram 6.
Slot # 5 4 3 2 1
Terminal #
l
1(Top)
2 If used, P or N ooption only.
3 Tri-state for TTL outputs (T option only)
4
5 33 25 17 9 1
6 34 26 18 10 2
7 E 35 27 19 1 3
8 |a 36 28 2 12 4
n
9 |n 37 2 21 13 5
c
101 38 30 2 14 6
1 39 31 23 15 7
12 40 32 24 16 8
pk}
14 T option only. User provided +SVDC +/- 5%
15 Signal reference (VS-)
P or N option only. User provided positive DC
voltagc?;zMax.og]O{/DC P pos

Use 18822-CXXX
sheilded cable

N

Disable

State (T)

Chan1

Chan 2

Chan 3

Chan 4

Chan §

Chan 6

Chan 7

Chan 8

+ 5VDC

Sig Ref

SIS N S W O S N O O S I N

VS+

sheild tochasis)
or green screw
on main connector

Diagram 6: Cam Module Channel Assignment and Wiring
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4.3.4 Wiring for Multiple Program Selection

As previously explained, the storage of programmed set points in the individual
cam modules in EEROM memory allows reprogramming of various cam
modules for different jobs and selection of the appropriate program using an
external selector switch.

When TTL type of Cam Modules are used, multiple program selection is simp-

ly achieved by using a multiplexing input at terminal 4 of the Cam Module. See
section 7.1 for multiplexing input.

To achieve multiple program selection with PNP and NPN Cam Modules, cut
the factory wired jumper J1 and wire terminal #3 to VS- as per Diagram 7.

Sheilded Cable

rogram

Selection [0
Selector Switch

"P" or "N" type CAM modules
5 4 3 2 1
3 o 30- 30 3 3
1 1 -] . 1
‘ ——
Cut J1 for Earth Ground N
Multiple -

Signal Reference

Diagram 7: Multiple Program Select with EXT. Switch

4.3.5 Write Protect

As shown in Diagram 7, the PNP and NPN type of Cam Module are shipped
with factory wired jumper J2, which enables the modules to receive any program.
If "Write Protection” of the program is required after the machine is adequate-
ly set up, cut the jumper J2. This will disable module programming. This fea-
ture is especially useful when some of the cam settings should not be accessible
to the unauthorized personnel and, once adjusted, need not be changed fre-
quently. Installing the jumper back into place will enable the module for
programming changes, if so required.



4.3.6 Remote Power Relay Output Chassis Wiring
- Must use NPN type of cam modules to drive the relay output chassis

- Maximum permissible distance between MINI PLS and the relay output chas-
sis is 50 ft.

19



Remote Power Rela
1450 Output Chassis y

MINI-PLS Shield to
Green /EarthGround————ﬁ |
Screw
/.;-7—_ l/)%’ Motion ®
1] ® Input ® |1
2 ® |—— SigRef. — 1 o |2
Camn Rhodule #1 | — Gl — o |3
41 ® —— Chan2 — © |4
5 ® (—— Chanl o Chan3 — © |5
6 ® |—— Chan2 l—— Chand —— ® |6
Main Terminal Block 7 s 1— Chan3 —| | Chans — o]
l—s— 8 ® t—- Chan4 — | | — Chan6 — ® |8
! ® 9| ® — Chan} —— Chan7 — ® |9
2 | e 10| ® —— Chan6 | Chan8 — ® |10
i : g;?;::r Output 1} ® [ Chan7? ®
12 ® —— Chan8
Z > VS+ B|® VS~
® 14| ® — Sig.Ref.
7 ® 5| ®
8 |L® ® CBL-18822-CXXX
2 LS (Max. 50 ft.)
10 ®
1) ® ® rom Relay | ®
2!l e Vs- 1 S VS+ (ClFmsns s 1n
B| e 2| ® SigReL 2> © | 12
14 e 3 ® | Chan9 —{ ® |13
5| ® 4| ® - Chan10— © |14
6| ® 5|1 ® Chan9 —— ——— Chanll— ® |15
17 (\N 6 [\ Chan 10 ———] —— Chan12—— ® |16
18 ® 7 o Chan 11 —— —— Chan 13— ® |17
® 8| ® Chan 12 — -—— Chan14 — ®© {18
9| ® Chan 13 —— —— Chan15—— &® |19
0] ® Chan 14 —— t—— Chanl6— & |20
1| & Chan 15 —— \ L’L,
2| ® Chan 16 ——
Bl e
Hul o Sig. Ref.
5| ®
B Note: See last page of this manual for proper

grounding and shielding instructions.



4.3.7 Parallel BCD Position Output Module Wiring

The parallel BCD position output module provides the digi- Chassis Ground _ Sheild
tal position information to interface to PC’s or remote [ 3 | )
readouts. This module is available with or without PC hand- [ = %‘é‘ f"f' i
shake circuit. PC handshake must be used while interfacing 31 Data Trans. '
to PC’s. 4 Ci— Bit 800
5 COr— Bit400
Use cable CBL-18522-CXXX for wiring the BCD position |6 CH— Bit 200
output module. Two modules required on 6 digit M1450 sys- ;’ g: g;: ;go
tems. Jumper J2 (the lower of the two jumpers) must be in- 571 Bit 40
stalled on both BCD modules of a M1450-M10 unit in order :tl) g——— git fg
. . L Bi
to keep both modules in sync wit each other. o B§: 8
 (Slot 4 will automatically be assigned the lower 3 digits while |2 g‘: g;:;
slot 5 will have the higher 3 digits.) 55— Bit1
For PNP or NPN interface, see section 7. The Data Transfer Le]
command is 5-24 volt logic input, i.e. Logic 0: 0-0.8V @ 3.2mA and Logic 1:
24V @ 04mA. Data is valid 120 usec. after each Rising and Falling edge of
Data Transfer.
Removing jumper J1 (the upper of the two jumpers) will disable Data Transfer
and allow the module to continuously update.

4.3.8 Parallel Binary Position Output Module Wiring Chassis Ground  Sheild
The parallel binary position output module provides the digi- 2] o l
tal position information to interface to PC’s or remote [1 =3}— Sig Ref
readouts. This module is available only without PC handshake |2 CH— Tri-S
circuit. 3 CJ— Cust. VCG

4 H— 2048
Use cable CBL-18522-CXXX for wiring the binary position g__' ;‘1)224
output module. For PNP or NPN interface, see section 7. 7 H— 256
Note: This module does not offer PC handshake. For 6 digit : g: 38

applications, two modules would be required in slots 4 and 5. [1050— 32

(Slot 4 will automatically be assigned the lower 3 digits while [1L&=27— 16

. . . . RCH—8
slot 5 will have the higher 3 digits.) BH— 4
4 CH— 2
1SCH— 1
3

21



4.3.9 Parallel Gray Code Position Output Mod. Wiring

The parallel gray code position output module provides the
digital position information to interface to PC’s or remote
readouts. This module is available only without PC handshake
circuit.

Use cable CBL-18522-CXXX for wiring the position output
module. For PNP or NPN interface, see section 7.

Note: This module does not offer PC handshake. For 6 digit
applications, a matched pair of GRAY CODE modules must
be inserted into slots 4 and 5 of the M1450. Consult the factory
for more information. Slot 4 will automatically be assigned the
lower 3 digits while slot 5 will have the higher 3 digits).

4.3.10 Analog Tach Output Module Wiring

The Analog Tach output module provides an analog signal
proportional to shaft speed between 0-1000 RPM. The voltage
signal is 100 rpm per volt for 0-10V DC ("0" volt = 0 rpm) and
the current signal is 100 rpm per 1.6mA for 4-20mA sinking
(4mA = "0" rpm)

Use cable CBL-10T22-CXXX for wiring analog tach module.

4.3.11 Digltal Tach Output Module Wiring

PNP or NPN type BCD outputs are available. This module is
available with or without PC handshake circuit to interface to
PC’s or remote readouts.

The Data transfer is a 0-2.4V logic output, i.e. Logic 0: 0-0.8V
@ 3.2mA and Logic 1: 24V @ 0.4mA.

Data is valid 120 uSec. after each Rising and Falling edge of
Data Transfer.

For output interface, see Section 7. Use cable CBL-18S22-
CXXX (max. 50 ft.) for wiring the digital tach output module.

Notes:
l; Connect shield to chassis ground )
2) Use CBL-18522-CXXX cabie to wire the Parallel BCD, Parallel Binary,
ﬁgd tlh;le Parallel Gray Code Position Output
es.
3) Use CBL-10T22-CXXX cable to wire the Analog Tach and the Digital
) Use Tach Output Modules.

Chassis Ground Sheild
Cust. ‘
CH— Sig. Ref. ———
T Tris ——
3 h— Cust. VCC———
4 H— Bit 11 —_———
S Bit 10
6 CH— Bit9
!7 CH—Bit8
8 34— Bit7
9 3H— Bit6
10 CH—— Bit §
11 CH— Bit 4
12 CH— Bit 3
13— Bit2
14 CH—Bit1
L]
Chassis Ground Sheild
1 C}— Sig Ref.
2 CH+— 0-10VDC
3Q;
4 H— 420mA -
[J=]
6 T3
73
8 ™)
9
100
10
203
pkyumm]
) Jum
150
o
Chassis Ground Sheild
1 CH— Sig. Ref. l
2 CH— VS+
3 [+ Data Trans.
4 H— Bit 800
5 CH— Bit400
6 CO+— Bit200
7 {O4+— Bit 100
8 CH— Bit80
9 CH— Bit40
10 CH— Bit20
1 CH— Bit10
12CH— Bit8
13 +— Bit4
14 H+— Bit2
1s C— Bit1 -




4.3.12 Back Panel Mount MINI PLS Wiring
The unit is factory wired and is delivered complete with all the necessary inter-
nal wiring. The user is required to wire only the input terminal block and the
relay outputs.

*For Relay output wiring, see Section 5.2
Note: For BCD output options, please consult the factory.
Wire the terminal block as follows:

J

L1
12

Motion Output M1450 MINI-PLS

Enable

VS+
MODZ1
MODZ2

| MODZ3

E MODZ4
Preset Input
VS-

Blue Pair
Yellow

Black

Black Pair
Green

Black RL, R1
Earth Ground —

Y
~ ey e -
gow

3-Digit/4-Digit

Relay Chassis

[y
=,

[
-3

[
- ]

0|0(0|0|10|8|0]|0|6|0|0(6(6]|6]|0]|0]|6]|6]6

_

Note: Shield connections see transducer instructions




5. Output Interface

5.1. Logic Level Outputs

CAUTION: These outputs are not protected from excessive voltage or current.
Be sure to check wiring thoroughly before applying power.

T: tri-state TTL (74LS645)
15 o i i o Positive True Logi
e € C
£ Sooy & Logicl:  2V@15mA
g | ! 24V @3mA
g S LogicO: 035V @24mA
! Out :
%_4@ S Multiplexing Input TTL Sinking
T Mmin = Logic0:  0to.8VDC (tri-state)
14 il ™ Tristate | Logic 1: 2 to 5VDC (enable)
Sig. Ref. = Common

P: Source Transister (Sprague UDN-2981A)
o 1 VS+ '

5 o { pstomer Positive True Logic
@ Customer @ Vs = 50V max.
| Sueply | Logicl: 1.7V drop @100mA
S C— we ____4-., LogicO: 0.2mA leakage @ SOV
i om | iyF Lj |
14 @ @ el D
Sig, Ref, = ! ! Common
N: Sink Transister (Sprague ULN-2803A)
1 VS+ I Customer PC
1S s T : or Relay Chassis
= Customer T
i Supply 3 i ! Negative True Logic
' } Vs = 50V max

Logic 0: 1.1V @ 100mA
Logic 1: 0.1mA leakage @50V
* Only necessory for Inductive Load

-

Sig. Ref. == Common
24



5.2.

Power Outputs

5.2.1 Electromechanical Relay Output

Relay outputs are identified according to whether the contacts are normally
open (NO) or normally closed (NC). The outputs are energized when the shaft
position is within the dwell on-set points and de-energized when outside the on-
set points. For example, if a closed contact is desired when the proper setting is
detected, connect output wiring to the NO terminals.

5.2.2 Solid-State AC Output Module

Connect the output wiring directly to the terminals on the red solid-state AC
Output Module. The AC Output Module is a normally open 20-135VC 3A
switch. Do not connect this output module into DC circuits or into AC circuits
above 135VAC. The indicator light on the AC output module illuminates when
input to the AC module is present and does not indicate output status. When
connecting the AC output module into logic circuits or into loads that are less
than 3VA connect a 5.6k-ohm, 3 w resistor in parallel with the load.

+ T+
LT

| T

3 6
Specification @ 25 C Ambient
120VAC.....cevvvvnennn Output
3AMPS.....ocvvnninnnn. Max. Output (6" OF 14 ga wire on terminal)
15V . e Max. On Voltage
150 microsec......cuvenns Typical Turn On Time
8mSec.......civvunnnn.. Max. Turn Off Time
0mA.......covinennen MAX. LEAKAGE

5.2.3 Solid-State DC Output Module

Connect the output wiring directly to the terminals on the DC Output Module.
Observe polarity. Connect the most positive voltage in the load to the + ter-

‘minal. The DC Output Module is a normally open : VDC-40VDC 2A switch.

Do not connect this output module into AC circuits ar into DC circuits above
40V DC. The indicator light on the DC output module illuminates when input
to the DC module is present and does not indicate the output status.



IS

3 6
Specification @ 25 C Ambient
4OVDC.....cocvvvnnnee. Max. Output
2AmMPS...iiviinninnnnes Max. Output
1I5V.iiiiiiiieiine, Max. On Voltage
15 micToseC....oevevnenn. Max. Turn On Time
100 microsec.......ouu.e. Turn Off Time

5.2.4 Solid State AC/DC Output Module
Connect the output wiring directly to the terminals on the white solid state
AC/DC output module. When connected to AC circuits, it operates as a 0-
135VAC (r.m.s.) 0.35 Amp normally open switch, while in DC circuits, it is a
normally open 190V DC (peak), 0.SADC switch. With a very low leakage, it is
specially suited for interface to PC’s. The indicator light on the module il-
luminates when the input to the module is present, and does not indicate the

output status.

3 5

2% [:] - Load

z NV | 6
Specification @ 25 C Ambient AC DC
Max Voltage 135V RMS 190V Peak
Max Output 0.35A RMS 0.5ADC
Voltage Drop At Rated Current 3V 3V

Max Turn On Time 50V, 100mA Load 10 micro Sec 10 micro Sec
Max Turn Off Time S0V, 100mA Load 100 micro Sec 100 micro Sec
Max Leakage at 120V 100 micro Amp 100 micro Amp



6. Applying Power To The MINI-PLS

Before applying power to the MINI-PLS, check:
1) That the transducer is properly wired.

2) That all the modules are securely plugged in the slots and screwed down.
3) That the BCD, Tach or other optional modules are inserted only in slots 4

orS.

4) That the input power is within 105-135VAC, 50/60 Hz or other option, if or-

dered.

7. Programming The MINI-PLS

Notes:

A) An external power supply (+ 10 to 28VDC) must be applied to terminal 6
(VS +) on the main terminal block. The Program Enable input, terminal 5, and
the power supply negative reference must be connected to terminal 12 (VS-).

B) Most of the programming functions have an error mode. If you do some-
thing illegal in programming, the display will flash on and off to let you know
about it. Just follows the appropriate escape sequence (ie. press the function

key you pressed last that caused error).

C) A flashing function indicator is a reminder that a program change has been
started but not concluded. Going from one function to another is possible
without actually completing the reprogramming of the first function. You
should make sure that the desired program change is complete before going to

the next step.

D) The keyboard is segregated into two different types. White keys represent
numerical entry and/or recall functions. The dark keys represent the Program

entry functions. Therefore, think before pressing dark keys.

The following section is organized in the progression most often used when in-
stalling the M1450. Once wiring has been completed and power applied, just

follow the programming steps for your model in the order below.



7.1,

7.2.

7.3.

Decimal Point Programming

The decimal point position can be changed by entering the Position mode and
pressing the * + key.

Scale Factor Programming

A) Press the Offset/SF key twice. *SF’ will appear in the Channel display win-
dow, the current scale factor will be displayed in the Position/RPM window and
the SCALE FACTOR program indicator will be illuminated.

Note: The Scale Factor is one number less than the programming resolution for

“one rotation of the resolver shaft. Thus, if the desired resolution is 3600 for

tenths of degrees, the number you should enter is 3599. If you want to program
2540 counts/revolution, enter 2539 and so on.

CAUTION: When changing the scale factor, the previously programmed "set
points” will be resealed and the outputs eill expand or shrink proportional to the
new Scale Factor. This may ar may not be desirable depending upon the ap-
plication.

B) With the machine at rest, enter a number between 10 and 4095. As soon as
you start entering the numbers, the Scale Factor indicator will start flashing,
reminding you that the Scale Factor change has been started, but not concluded.
If you make a mistake, just keep entering numbers until the number displayed
is the Scale Factor desired.

C) Press Offset/SF key to enter Scale Factor into the memory. The flashing
Scale Factor indicator will become steady, if the number entered is acceptable.

D) I, on pressing Offset/SF key, the display starts flashing, this indicates an
error mode. You might have entered a number beyond the Scale Factor range,
which is 10 to 4095. To escape the error mode, press Offset/SF key again and
repeat steps A through C.

E) Proceed to Offset Programming.

Auto-Zero Capability

Enter Preset mode by pressing Offset/SF key. The Offset indicator will be il-
luminated. Enter ’000000° then press Offset/SF key. Position will now be 0 and
the Preset value will remain unchanged.
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7.4,

7.5.

Preset Programming
The function of the Preset mode is to allow the user to align the indicated posi-
tion of the M1450 to actual machine position.

1) Press the Offset/SF key. The existing Preset position will be displayed. The
Offset Indicator will be illuminated.

2) Enter the desired Preset with the number keys.

3) To terminate this step, press Offset/SF key. The Offset Indicator will stop
flashing and the Preset number will be entered into memory for later use.

4) The Preset also may be fine-tuned with the *+’ and -’ keys.

- §) Addition and subtraction to the Preset value can be accomplished by press-

ing the ’+’ or -’ key followed by the number to be added or subtracted. Press
the Offset/SF key to enter the new Preset value into memory.

Note: When the ’ +’ or ’-’ key is first pressed, the Preset value will appear to be
incremented or decremented, but entering a number immediately after press-
ing the *+ or >-’ keys is interpreted as a calculator sequence.

Transfer of Preset To Position

For safety reasons, with machine in motion above 3RPM, keyboard transfer of
the Preset to the indicated position is inhibited.

1) - With resolver shaft mechanically connected to the machine being control-
led, adjust machine to the desired position.

2) Press the Offset/SF key. The existing Preset position will be displayed and
the Offset Indicator will be illuminated.

3) Press the Recall key. The Position Indicator will start flashing.

4) Press the Pos key. The Preset has now been transferred to the desired posi-
tion. The Position/RPM display will indicate the new Preset position.

Note: When a Low to High input transition is sensed on the Preset Input, the
Preset Value will be loaded into the current Position-even if the machine is in
motion. '



7.6.

Speed Compensation Programming

Speed Compensation in the M1450-M10 allows the user to program a position
advance that is linearly proportional to shaft RPM. The Speed Compensation
offsetis added to the resolver and machine offsets discussed above. Speed Com-
pensation is programmed in scale factor units and tenths of scale factor units
per ten RPM. For example, if the Scale Factor is set to 3599 and the Speed
Compensation entered is 30.0, then at 600 RPM, the speed compensation of-
fset will be 1800 Scale Factor units or 180.0 degrees. (30.0/10 x 600) In the
M1450-M10, up to five speed compensation offsets are allowed depending on
the number of cam modules installed. Speed compensation affects all eight out-
puts for a particular cam module.

" CAUTION: Use care when entering Speed Compensation offsets. Entering too

much speed compensation for the highest shaft RPM encountered in a par-
ticular application can result in more than a full revolution of offset being added
to the shaft position.

There are two ways to enter a speed compensation offset: Numerical entry, and
Fine-tune. The number displayed in the Position mode is the actual machine
position plus the machine offset. Offsets due to Speed Compensation or
MODZ are not displayed.

For safety reasons, with machine in motion above 3 RPM, the Numerical entry
mode is inhibited.

7.6.1 Speed Compensation: Numerical Entry Method

1) Press the CHAN/MODULE key twice. The Channel display window will
read ’C1’ and the Position/RPM window will read *A’ (advance) followed by the
amount of speed compensation for cam module 1.

2) Enter the amount of speed compensation desired with the number keys until
the display reads the chosen number.

3) Press the CHAN/MODULE key to enter the speed compensation into
memory.

4) Press the Recall key to advance to the next cam module.
5) Repeat steps 2), 3), and 4) until finished.
6) Go to next step.



7.6.2 Speed Compensation: Fine Tuning Method

7.7.

1) Press the CHAN/MODULE key twice. The Channel display window will
read ’C1’ and the Position/RPM window will read ’A’ followed by the amount
of speed compensation for cam module 1.

2) If necessary, press Recall key until the cam module number to be fine tuned
appears in the Channel window.

3) Press the + or - key to increase or decrease the amount of speed compen-
sation.

4) Repeat steps 2) and 3) until finished.
5) Go to next step.

'Cam Module Programming

1) Press the CHAN/MODULE key. Select the channel to be programmed by
entering the desired channel number. If you try to enter a number for a non-
existent cam location, you will go into the error mode. To escape the error
mode, press the CHAN/MODULE key again and enter a new number.

2) Press the Angle key and "0" will appear in the display window.

3) Before entering the new program, you must check what is existing in the

memory. This can be done by pressing Recali key and observing the DISPLAY
and the Status indicator.

4) Entering The New Program: The new program can be entered in two ways:

¢ Programming from existing set points

o Erasing (i.e. programming OFF) the existing set points and
entering the new ones.

5) Programming From Existing Set points:

o Press Recall key, existing setpoint will appear in the display.
The Status light indicates "ON" or "OFF" status of set points.

o Press the CH ON/OFF key to select the programming mode
"ON" or "OFF". CHANNEL ON/OFF indicator will show the
Status in which set points are being programmed.

o Press the " +" key to increment or "-" key to decrement the
setpoint, until the required setpoint is achieved.

o Recall each setpoint to verify the program.
o Repeat for all channels and all set points.

31



6) Programming By Erasing The Existing:
e Erase all the set points on the channel to be programmed by
performing the following steps:
— Press Angle key
— Enter"1"

— Press Ch On/Off key until Chan On/Off indicator is
dark.

— Enter "0" - Angle indicator will flash
— Press Ch On/Off key
— Press"+"
¢ Now, if you press recall key, the unit will go into flashing mode
indicating that all locations are programmed OFF (Status
indicator dark). Escape flashing mode by pressing Recall key
again.

7) Programming a new or additional set point:

e Add the new set point by performing the following steps:
— Press Angle key
— Enter the 'ON’ setpoint
— Press Ch On/Off key until Chan On/Off indicator
illuminates.
— Enter the ’'OFF setpoint - Angle indicator will flash.
— Press Ch On/Off key.
e The unit has created a "Dwell" which turns the output ON

when the "ON" set point is reached, and remains on until the
"OFF" set point is reached.

o If more than 21 set points are programmed into this channel,
the Position/Rpm display will flash "FULL", indicating that this
channel has the maximum number of set points allowed. Some
existing set points must be deleted or merged before any new
set points may be added to this channel.

e Now, if you press Recall key, the Position display will indicate
the "ON" setpoint with the Status indicator illuminated;
pressing the Recall key again will display the "OFF" setpoint
with the Status indicator dark.

e Recall each setpoint to verify the program.

o Repeat for all channels and all set points.



7.8.

8) Deleting a set point "Dwell":
e Erase a single set point "Dwell" by the following steps:

— Press Angle Key

— Enter the "ON" set point of the "Dwell" to be erased
using the numeric keyboard.

— Press the Chan ON/OFF key until the Chan ON/OFF
indicator is dark.

— Enter the "OFF" set point of the "Dwell" to be removed

using the numeric keyboard. The Angle LED is
blinking.

— Press Chan ON/OFF key to erase this "Dwell".

e The unit will now turn this channel OFF for every angle of
"Dwell" starting with the "ON" set point and continuing up to
the "OFF" set point.

MODZ End Point Programming

The MODZ end point for a particular Cam Module is the final position where
any channel in that Cam Module can be "ON" during a MODZ cycle regardless
of how the channel is programmed. MODZ end point has no effect when the
channels in a particular Cam Module are being used in the 'normal’ mode.

To pfogram the MODZ end points in the M1450-M10, perform the following
steps:

1) Press and release the CHAN/MODULE key three times. "E1" will be dis-
played in the Channel display window. The MODZ end point for Cam Module
1 will be displayed in the Position/RPM window.

2) Enter the desired MODZ end point. If ’0’ is entered, there will be no end
point for that Cam Module.

3) Press the CHAN/MODULE key again. The MODZ end point is now
entered into memory.

4) Press the Recall key to advance to the next Cam Module’s MODZ end point
if more than Cam Module 1 is to be used as a MODZ cam and repeat steps 2)
and 3).



7.9.

7.10.

Cam Module Duplication Mode

The M1450 provides a unique and easy method of duplication programs be-
tween Cam Modules. This duplication capability allows easy non-volatile
storage of several different Cam Modules for fast program change-overs for dif-
ferent production set-ups, repeating the same program for different M1450's.

A) The Cam Module slots are numbered 1 through 5. The first slot is located
next to the main terminal block.

B) The ORIGIN slot contains the Cam Module with the "master” program.
C) The COPY slot contains the Cam Module that will receive the "master”

. program.

D) Power should always be removed when removing or inserting Cam Modules.
E) You can copy the contents of Cam Modules from any slot to any other slot.
The key sequence for module duplication is as follows:

1) Press Dup. The extreme left and right handed display positions will be 0.

2) Enter the ORIGIN slot number. The left hand 0 will be replaced by the
origin slot number.

3) Enter the COPY slot number. The right hand 0 will be replaced by the copy
slot number. If you make a mistake, just go back to step "1". If there is no cam
module installed in ORIGIN or copy slot, the unit will go into error mode. To
escape error mode, press Dup key and start over again.

4) Press Dup. The display will read 0 and then rapidly count up to 1023. If the
copy is completely correct, the M1450 will exit to the Position mode.

5) In extremely rare instances where the copy is not correct, the M1450 will stop
counting at the faulty memory location. An incorrect copy means that the
COPY Cam Module is faulty. Replace the faulty Cam Module and start over.

Motion Detector Programming

1) Press the Tach key. The Position/RPM window will indicate the current shaft
RPM and the Tach indicator will be illuminated.

2) To program motion detector set points, press Recall key. The display will
indicate the current LOW preset. Enter a number between 0 and 1899 for the

LOW preset and press Tach key to register it into the memory.



3) Press Recall key. The display will indicate current HIGH preset. Enter a
number between 1 and 1900 for the HIGH preset and press Tach key to register
it into the memory. If you enter the HIGH preset lower than the LOW preset,
you will get an error mode, which can be cleared by pressing Tach key.

4) While still in Tach mode, you can review the motion detector set points by
pressing the Recall key. If desired, the HIGH and LOW presets can be adjusted

and fine-tuned by using "+ " or "-" keys.

5) Ifyou try to enter numbers higher than 1900, they will not be accepted by the
unit.

7.11. MODZ Definitions

7.11.1 Enabling and Disabling of Cam Modules
MODZ is defined as an instantaneous reset to zero. When the MODZ trigger
signal is sensed, the appropriate cam module will treat the current machine posi-
tion as 000 and all setpoint responses will be referenced to this new zero.

There are up to three MODZ inputs and one MODZ master enable the M1450-
M10 model. A one to one relationship exists between the cam number and the
MODZ input number for the first three cams. The fourth and fifth cam, if used,
will always be "normal” cams without any MODZ functions.

Applying positive customer VS+ to a MODZ input is defined as a true point.
If enabled as a MODZ cam, a false-to-true transition initiates MODZ. If the
MODZ input becomes false before one revolution of the resolver or before
reaching the MODZ end point in linear and multi-turn models, the cycle will
continue until either a full revolution or the end point is reached (see Figure
22).

If the cam’s MODZ input remains true, the MODZ cycle will continue until a
full revolution after the MODZ input goes false. MODZ input 1 controls cam
module 1, MODZ input 2 controls cam module 2, and so on through cam module
3. Cam modules 4 or 5 are always "normal” cams.

Refer to Figure 23 for a summary of the following MODZ sequences.
This model can only support up to three cam modules with the MODZ feature.

ModZ input 5 acts as an external Preset input. A low-to-high transition on this
input will preset the position to the preset number.

If one or two cam modules are installed, MODZ inputs 3 and 4 serves as enables
1o let the processor know which cam modules are MODZ and which are nor-

mal. The following rules will apply:



e If MODZ input 4 is FALSE, cam modules 1 and 2 are both
MODZ cam modules (the state of MODZ input 3 does not
matter in this case).

¢ fMODZ input 4 is TRUE and MODZ input 3 is FALSE, then
cam module 1 is MODZ and cam module 2 is normal.

e If MODZ inputs 3 and 4 are BOTH TRUE then cam modules
1 and 2 are both normal cam modules.

Remember that the cam modules are always loaded from cam module slot num-
ber 1 first up to the maximum of five cam modules. Any cam modules to be
defined as MODZ cam modules must also start from slot 1. EXAMPLE: If
three cam modules are installed and only one cam module needs to be MODZ,
cam module number 1 must be coded to have MODZ characteristics while cam
modules number 2 and 3 will be coded as normal cam modules. If two cam
modules needs to have MODZ, then cam modules 1 and 2 are coded for MODZ
while cam module number 3 is coded as a normal cam module.

If three or more Cam Modules are installed, then MODZ input 4 is a general
enable for Cam Modules 1, 2 and 3.

Cam Modules 4 and S are always normal cam modules.
M1450 MODZ Enable/Disable Definition Table
A) With 2 Output Cam Modules Or Less Installed

Ouﬁut Cam Module Behaving Definition of each t is:
as MODZ Cam Module ModZ ModZ le Enable Ext.
cam cam c¢am cam cam #1 #2 A B Preset

mod mod mod mod mod input input t input input
#1 #2 #3 #4 #5 pig% ;’nlgus ;% pin10 pin11

yes yes B L
norm norm X L H
norm norm X X H H

X = Don’t care L = Logic LOW H = Logic HIGH
= this Cam’s MODZ input

B) With 3 To 5 Output Cam Modules Installed

Output Cam Module behaving Difinition of each input is:

as MODZ Cam Module ModZ ModZ ModZ Master Ext.
cam c¢am cam cam cam  #1 #2 #3 Enable Preset
mod mod mod mod mod ioput input input input 1nput
#1 #2 #3 #4 #5 pin7 pin8 pin9 pinl0 pinil

yes yes yes norm norm L
norm nporm norm norm norm X X X H



Notes: The MODZ cycle will terminate when it reaches the end point
programmed into the unit via the front keyboard. If a 000 000 was programmed
in as the MODZ end point, 2 MODZ input low to high transition will start the
MODZ cycle but the cycle will terminate as soon as the MODZ input line
returns back to a logic low state.

A low to high transition on MODZ input #5 will cause PRESET action. Refer
to chapter on M1450-M10.

Cam modules 4 and 5, if used, are always normal Cam modules.

8. Grounding and Shielding Requirements

8.1.

General Considerations

1) The M1450, position transducer, and input/output devices’ ground planes
must be held to the same RF potential by metallic connections (e.g. building
frame, conduit, wire trays). These ground planes should be connected to a good
earth ground.

2) Every shielded cable run must be grounded to a good earth ground at both
ends.

3) Allshielded cable run must be routed separate frdm 120/240/440V AClines
and other high current inductive wiring. All shielded cable must be continuous
(no splices).

4) This equipment has isolated SIG ref (common). Failure to maintain this
isolation between SIG ref and chassis ground (earth ground) in external equip-
ment may cause electrical noise interference resulting in unpredictable opera-
tion.

5) Unshielded portion of the shielded cable must be kept to a minimum with
at least 2" separation between the unshielded wires and any other wiring.

6) When using electro-mechanical relays driven directly from cam outputs, in-
ductive transients at the relay contact(s) may lower contact life and pass tran-
sients onto the output lines which can result in periodic unpredictability in cam
operation. Proper grounding and shielding along with limiting transients below
1000 VDC with transient suppressors (such as GE MOV V13(0L10) is recom-
mended in such cases.



7) The resolver transducer connections to the M1450 must be made with twisted
pair shielded cable such as Autotech CBL-10T22-XXX. Substitution of another
cable may result in degraded performance.

8) The MOD Z input cable is treated with same precautions as specified for
resolver connections. MOD Z input wiring must be routed in shiclded cable
such as Autotech CBL-10T22-XXX. In some applications, the CBL-10T22-
CXXX cable can also be used.

Enable
Q‘ym_’;".' ; OFF ON

do )
shelld |
CBL-18822-CXXX
Earth Ground 1 ] /
c"”é’]"""" l\:LGnulenndSaw / o—
) o] 1 ﬂ/h
Relay Chassis or D] shieid % T 1) Lo/h
Programmable ) N ) o—
Confrol 0 ~o 5 shelld NodZ Inpuss_
Za —1D N
ith M.
@_1 1o — _@__\ resolver with MS connector
Zagm 12 21
o~ ™ 12 o~ | &
o N\l o o1
o 1 \ T Mo o+
o1 12 o i
ol | sz |\ 1ol N> shetia ' —— CBLAOTZ2-MXXX
|
and 2 7’ Zag |
o 12 shelld 21 shelld |
GND 2 ot~ L~ F@
o o+ ~
Customer Supplied — Lug
Power Supply @1— CBLA0T22-XXXX
102" 7 ° Resolver with Terminals
vDC W_T\'“"" Main Terminal Block

M1450 System Grounding and Shielding



M1450-M10 Trouble Shooting Guide

Symptom Check
Unabie to program unit. Customer DC power is wired.
Parameters (Scale factor, Offset, etc.) (+10t0 + ZBVPBC (VS+)on Term. 6.
. Common (VS-) on Term. 12)

Program Enable (Term. 5) is tied to VS- (Term 12)

Machine must be at rest - scveral parameters
(Scale Factor, Offset - numerical entry) are locked out
if the resolver is turning faster than 3 RPM.

Unit parameters program O.K
but unable to program Cams.

Cam Modules are instalied in order

i.e. slots 1 & 2 for 2 cams, slotsl, 2, 3, and 4 for 4 cams
Cam Module is pro seated in back of unit

(not cocked at an angle

Write Protect -jsumper on Cam Module is not cut
(see section 4.3.5)

Damaged Cam Module - Replace

Cam Module Memory is changing by itself.

Program Enable input is not loft enabled - while this will
not causc the Cam Module program to change by itself -
removing the Program Enable jumper when not actually
programming the unit - insures that the Cam Memory
cannot be programmed.

Sig. Ref. (R1) and Earth Ground are not ticd together.
ll&m power off to the M1450

2) using and ohm meter, measure from Term. 18
(main terminal block) to Earth Ground.

3) The reading should be higher than 500k ohms.

Inductive loads on Cam Module outputs must have
external voitage suppression.

Proper grounding and shiclding has been applied.
(scc 833

Position and Tach readings are incorrect.

Resolver is correctly wired:
lgmmpowcroﬁtoMMSOunn .

2) with main terminal block connected to unit, measure
with an ohm meter the following:

a) Term. 17 to Term. 18 = about 30 chms

b) Term. 13 to Term. 15 = about 55 ohms

¢) Term. 14 to Term. 16 = about 55 ohms

Resolver cable is properly grounded and shiclded.

Mechanical Zero Drifts.

Mechanical Resolver linkage is not loose.

ModZ inputs are properly configured. (sec. 8.5)

Preset input (Term. 11) is wired correctly (sec. 43.1).
HEncmglPrC:saisno)tnsed,leamellopem




