Ini'rodu "'hon

The Dynepar brand MSjr4 Digital Speed Conirols provides premium performance and application
flexibility in 2 compact, sconomical end easy-to-use package.

The MSjrd operates as ¢ leader or follower. In the leader mode, the speed display and setpoints are

calibrated to enginsering units (RPM, feet/min, liters/hour) for operator convenience. The actnal and

seipoini uniis can alse be inversely proportional to speed, for applications that need fo control

process fime In minufes and seconds. The follower mode will precisely match the speed of one mofor,

machine sechion or ma_nulacmnng process fo another, with the assurance of zero cumulative error

{drift) over time.

The MSjr4 uses true Proportional/Integral /Derivative control for increased performance and stability,
with Velocily Feedforward fo provide guick response with lower loop gain. The umique Setup displays
eliow quick sstfing of loop gains. Full prourammability is provided for input range, accel/decel ramp

rate, display” cal.urauon alatms, and operator access. Programmed set‘ungs are Tetained n

nenvolatile memory during the absence of power

Instaliation is simplified through the use-of pluggable terminals and smm1= input and output

diagnostics. The rugged metal enclosure
and isolaied -drive oittput provide
complete immunity from elecirical noise.
The universal power input is fully
filtered for low emissions.

Features

¢ Leader or follower operation

» Leader operation in speed or process Hme
units

* Full Proportional, Integral, Derivative loop
eontrol with Velocity Feediorward

* Zevo cumulative error {drift) in follower mode

=. Speed, Ratio, Process Time and Jog setpoints

* High and low speed alarm outpuis

* Basy PID setup and built-in diagnostics

* Multiple level security: Sefpoints, PID gains,
Program data

* Isolated znalog output to drive conirol

* Selectable 5V or 12V sensor power

* Magnetic, TTL or-square wave inpuis

= large, bright LED display

¢ NEMA 4 / IP85 panel seal with gasket

= Nomvolatile RAM provides 10+ years datz and
program reiention’
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OVERVIEW

Compact Design
True 1/8 DIV bezel
Smaller than competitive umits

Large LED Display .
Display Speed, Ratio or Process Time sefpoints
Calibrated speed display {fachometer)
Programmable decimal points, colon

Programming and Status indicators
Identifies display values
English programming prompis

Simpie Keypad Programming
Completely menu driven programming
Interactive setup of calibration and loop gains
Buili-in 1/0 diagnostics

Front Panel Seal
NEMA 4 / IP65 rated when instalied with panel
mount gasket {supplied)

Isolated Analog Ouiput
Complete electrical isolation from drive
Internal or external {drive supplied) reference

ZE=E EEES | |
== E£ & | | — Switch Seiectable Operation
55265 VAC ' = 52 1 Leader Speed/Time or Follower modes
=000 A :
FusE WK 128 e {I= ’?a'ﬁé Program diszble for security
PASTBLOWRISE 13 % 5 18 PEM ENA T s Magnetic, TTL or squarewave imputs
A =1 Y 2 Selectable 5V or 12V sensor supply
i 15 MAR
77 WS | BO.C
DDDDDDDDN QLD i s

| _L— Control inputs and Ouiputs

7 Auto or Manual operation

Z R IEESE DRSS ES
25rzr :EEREIRSE Open loop or closed loop
Manual Jog
Ramp mhibit (hold speed)

Universal Power input
85 1o 265 VAC for worldwide operation
Filtered for low emissions/high immunity

Rugged Aluminum Enclosure

Superior mounfing without fatigue
Shielding for maximum noise mrmunity
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Input Power

Terminals 1 (HOT/L1) and 2 [NEU/LZ)
85 10 265 VAC, 50/60 Hz, 18 VA max.;
external 1/2 A "fast blow" fype fuse reqivred

Sensor Power

Terminal 7 (ACC PWR) and 6 (COM)
Seleciable: +5 VDC £10% when switch #8 is
left; +12 VDC +10% when switch #8 is right;
0 to 125 mA max.

Signal Inputs

Terminal § {SIGA FBE): Feedback sensor for
closed loop operation

Terminal 8 (SIGB REF): Reference sensor for
speed follower operation

Input Voltage, High: 3.5 min. fo 30 VDC max.,
0.3 min. when swiich #4 (A MAG) or swiich
#6 (B MAG] is right ;

Input Voltage, Low: 0 min. to 1.5 VDC max.;
—0.3 min. io -30 maz. whern switch #4 (A
MAQG) or swiich #6 (B MAG) is right

Input Impedance: 10 XQ to COM; optichal 3.3
kQ to +5 VDC when switch'#5 (A 0.C.) or
switch #7 (B 0.C.) is right

Input Response: 0 Hz to 20 kHz each; 25 psec.
mmin. hiigh or low; 20 Hz min Reference

Setpoints:

Speed: 4 digit, programmable. decimal point ..

Rafio: 4 digit, fixed decimal point XXXX

Process Time: 4 digit, fixed forma:.XX_XX '
minutes and seconds

Jog: 4 digit

Alarms:

Number: 2, individual high and low alarm
seipoinis

Type: programmable in setpoint units or
percentage of sefpoint

Operation: Active when actual speed, ratio or
process time is less than low alarm, greater
than hi alarm .

Control inputs

Terminal 10 (AUT): Auto when low, Manual when
open or high; closure initiates accel to
sefpoint when stopped, opening inifiates
decel fo stop when running; must be open or
high {and stopped) to access Program
displays

Terminal 11 {(JOG-RST): Manual {AUT input
open): Jogging when low, stopped when high
Or 0pen; Auto (AUT input closed): Error Reset
{open loop operation) and Alarms disabled
when low, Error Active {closed loop operation)
and Alarms enabled when open or high

Terminal 12 (RMP HLD): Ramping disabled when
low, enabled when open or th11

Input Voltage, High: 3.5 min. to 30 VDC max,

Input \/oltacfe Low: 0 min. to 1.5 VDC max.

Input Impe dance: 2.2kQ 1045 vDC

Inuut Response: 25 msec. min.

Display

Type: High efnm=ncy red, 7 segment LEDs

Height: 0.58" (14 mm)

Number: 3 digits; 9 annunciaiors

Decimal Point/Colon: XXX {none) 1o XXXX; or
XXX

Front Pane} Keys
Number: 6 {Down, Right, +, -, Program, Resei)
Type: Tactile response

Security

Setpoint Data: Adjustable incrementally, digit by
digit, both or nome

Setup Data: Accessihle anly when Setup is On

Program Data: Accessible only when switch £3
is left

Analog Output

- Terminal 15 {ANA QOUT}

Range: 01to 10 VDC at 5 mA max when using
mtemal reference; 0 io exiernal Rd“fm&
15VDC maz -

Rf:solunon 10 mv, 0.1% of fuull scale

Isolation: 1000 VAC/VDC min.

Control Outputs

Terminal 4 (LO ALM)

Terminal 5 (E1 ALM)

Type: NPX open collector, sink to COM

Output High: 30 VDC max., 100 pA max.
leakage current

Output Low: 1 VDC max, 100 mA. max.

Mechanical .

Enclosure Dimensions: 1.67" (42mm) H x 3.54"
{90mm) W x 8.1" (156mm) L

Bezel Dimensions: 1.9" 48mm) H x 3.8" (96mm)
W x 0.35" {9mm) D

Panel Cutout Size: 1.78" Hx 3.58" W (45 H x 92
W mm)

Panel Thickness: 1/1 Bmm) J to 1/4" (Bmm)

Depth Behind Panel: 5.75" {147

Environmental

Operating Temp.: 32 to 122 °F. [0 fo 30 °C.)

Storage Temp.: 0 to 188 °F. 1810 85 °C)

Ambient Humidity: 0 to 90% noncondensing

Front Panel Seal: NEMA 4 / IPB5 when manl}ed
with panel gasket (supplied)
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NOTE: .
Switches #1 and #2 are used, in

combination, to sat the mode of .

operation.

NOTE:
Switches #1 and #2 in the right
position are not used on MSjr4.

Record your Configuration
Switch setiings in the chart
below for future reference.

1

W~ d»morbwN

INSTAELELATION

T CONFIBURATION SIWITHES

-

LEFT RIGHT

1 Leader Mode Foliower Mode
Selects stané-alone for conirol of speed or Selects multiple unit operation for speed -
process time, as selecied by switch #2 follower.
directly below.

2 Leader Speed / Foliower Ratio Leader Time
Selects Speed setpoint operation for leader Selects Process Time setpoint for leader
mode, or Ratio sefpoint operation for operation. Do not use this position in
fofiower mede. Foltwer mode, when switch #1 is right.

3 Program Enabie Program Disable
Allows access to Program data when the Access to Program data is not aliowed
PGM key is pressed funif must be stopped when PGM key is pressed.
prier to programming).

4 Signal A Squarewave Threshold Signal A Magnetic Threshold
Selects nonzero voltage thresholds, Selects zero-crossing voltage thresholds,
suitable for squarewave {sinking/sourcing) suitable for sinewave {variable reluctance)
output devices. ‘ outpui devices.

5 Signal A Cwstent Source . Signal A Open Coliector
Seleets input pull-down resistor, suitable Selects input pull-up resistor, suitable for
for use with current soureing output use with open coliector or current sinking
devices. cuiput devices. :

6 Signal B Squarewave Threshold Signal B Magnetic Threshoid
Selects nonzero voltage thresholds, Selects zero-crossing voltage thresholds,
suitable for squarewave (sinking/sourcing) suftable for sinewave {variable reluctance)
oufput devices. output devices.

7 Signal B Current Source Signal B Open Coliector
Selects input pull-down resistor, suitable Selects input pull-up resistor, suitable for
for use with current sourcing output use with open collector or current sinking
devices. output devices.

8 5V Accessory Power 12V Accessory Powsr

Selects +5 VDC cutput for terminal 7 (ACC
PWR), for use with TTL and 5V CMOS
devices.

Selects +12 VBC output for terminal 7
{ACC PWR), for use with non-TTL devices,

701906-0001




CAUTION:

Avoid cleaning agents
which confain ammonia!
Repeated contact with
ammonia may weaken the
plasiic. Many lubricants
are not compatible with the
structural plastic of the
bezel. Repeated exposure
to these lubricants may
weaken the plastic. '

WARNING!

In installation and use of
this product, comply with
the national electrical code;
federal, state and local
codes, and any other
applicable safety codes. In
addition, turn off power and
take other necessary
precautions during
installation, service and
repair to preveni personal
injury, property ioss and
equipment damage.

701808-0001
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FRONT J’ SIDE : '

Panel Mounting

Make panel cutoutfs) according to the details in
the drawing at right.

If the istallation requires a front panel seal,
apply the adhesive gasket (supplied) to the
outside of the panel. '

Remove the hex washer hcad screws from the
tear of the unit and slide the panel mount straps
out of their guides. Slide the unit backward
through the cufout and insert the straps back

_into the guides.

Tighten the screws fo secure the unit to the
panel.

AC Power Input

. Conmnect AC power to L1/HOT (tzrmjnal 1)

through a 1/2 A, "fast blow” fype fuse and to
L2/NEU (terminal 2), as shown in the diagram
on the right. Conpect Earth Ground to BLD
GND (terminal 3]. AC power should be from a
separate branch circuit that is noise-free and
does not feed heavy loads.

2.58 -D/+.04" i

91 -0/+1 mm '__"]
allow 0.32

% s

—

IMPORTANT: In severe elecirical noise
environmentis, shielded cabie for signat-
ihputs and outputs is recommended.
Connect the shield only to terminal 3 (BLD
GND).

oD

85 to 265 VAC, /\f‘] TN

50/80 Hz, 18 VA

(3]




FINSTALLATIORN

PM41S Power Supply
T81

82

3 BLD &ND Fz

2 MR 2@
Z]

Z

1 HOT _ COM1[@
§§ 1 2 3 & 5 § 7
Solid State Outputs =T
To drive DC relays, such as the PM31, connect :‘E_U 2D 22 22
LO ALM fterminal 4} or HI ALM ({terminal 5} and ™ S 51 e
ACC PWR {terminal 7) as shown at right, bottom. %g R e -

Since the PM31 requires 12VDC power, set the R

Smtch #8 isht ‘ 1 2 3 4 5 B 7
#8 righ PM31 Reiay Module

I ACC PWR is set for SVDC sensors, or canngt — @ %1%, 2%, & @

H

provide enough current fo power the relays, use

a PM41S power supply. Comnect LO ALM T8? .E_E T : :
(terminal 4) or HI ALM (terminal 5) and COM %g i CO270]
({terminal 6) as shown at right, top. 1k R

PM31 Relay Module

NOTE: Current Sourcing Sensor inputs t 23 4 5 6 7 &8 3 uw oy o1
When using current sourcing

devices, set switches £4-7 iaft. Set switches as shown on the lefi independently @ @ @ @ @ @ @ @ @ @ @ @

for SIGA {FBK) and SIGB (REF).

-
N et the Acce T switch 8 & :
= Set the .Acc ssory Power switch #8 for 5V or 12V PNP Open @i ;
1 A MAS as required by the sensor(s). Coliector -t
57 [[AD.C.
% B Mas Comnnect the Feedback device signal to SIGA FBE T2 %3 4 5 B 7T 8 3 wnm
— {terminal 8]. For Follower operation, connect the
Reference device signal fo SIGB REF fterminal §). QOO0 Nk, QoD @
Current Source :
or Line Driver ;
NOTEZ:
When using current sinking N
devices, set switches #4 and #6  Current Sinking Sensor inputs T2 3 4 5 5 7 8 3 W N w2

left and switches #5 and £7 right.

Set swiiches zs shown on the left independently
for SIGA (FBE} and SIGB (REF). @@@@@@@@@@@@

Set the Accessory Power switch for 5V or 12V as

N NP2N Open
required by the sensorfs). Colfector @:
Connect the Feedback device signal to SIGA FBE 1203 4 5 65 7 8 §3 18M ow

{terminal 8). For Follower operation, comnect the

Reference device signal fo SIGB REF (terminal 9}. )%y 5%, %4233, \93053%93%,

1 ;
Current Sink -t
or Line Driver
NOTE:
When using magnstic (sine »
wave) devices, set switches #4 Magnstic Sensor Inputs 1T 2 2 4 5 6 7T § 3 18 11 12
and #8 right and switches #5 Set swieh b the Jeft ind denil
and £7 leff. et switches as shown on the Jefi independenily DD
for SIGA [FBI) andt SIGB (RER) @ LD22D
Connect the Feedback deviee signal to SIGA FBE Magnetic ECEE UL
{terminal 8. For Follower operation, connect the Pickup s a ----

- afer o Ao : + 3B REF fiermi 1
= ’2 ,;%G Reference device signal fo SIGB REF {ierminal 8} | Sm_
° =" ‘ 701908-0001
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WARNING!

When the unitis used to
control a machine or
process where personal
injury or equipment
damage might occur as a
resuli of failure of any
electronic or other
controlier function, you are
urgenﬂ/y recommended to
insist an instaliation of
safeguards which would
protect the operator and/or
machine in the event of any
unexpected operation of
the machine or process.

701808-0001

Control ]ripﬁts

Comnect the Jog pushbutton switch {if used) to
RST-JOG {terminal 11} and COM (terminal 6).
Connect 2 Manual/Automatic toggle switch to
AUT {terminal 10) and COM (terminal 6).
Connect an Open Loop toggle switch {if used) o
RST~JOG (terminal 11) and COM (terminal 6).
Connect 2 Ramp Hold toggle switch {if used) to
RMP HLD (terminal 12) and COM (ferminal 6).
To enable Jog during Manualoperation and
Open Loop during Automatic operation, connect
those switches in series with the Auto/Manual
switch, as shown at rght. =

Analog Output

- To use the internal reference fo provide a 0-10V

command output, connect REF OUT (terminal
18} to REF INP {terminal 14).; Connect ANA OUT
{terminal 15) and ANA COM (terminal 16) to the
drive input as shown at upper right.

To use the drive's reference and have the
command output imited to the drive's impnt
Tange, connect the +V, Wiperiand Com of the
drive o the REF INP (termindl 14}, ANA OUT
{terminal 15) and ANA COM (terminal 16),
respectively, as shown at lower right.

1Tz 3 4 5 6 7 8 8 10 11 12

200000002200

Jog - o

Manua! t—‘.

Automatic o—

o

Open loop ©

. |
Ramp Hold ©

oo

13 14 18 1 17 18 18 20

Com

Wiper
+V

-

eocecoo®

13 14 18 1 17 13 18 20




PROGRAMMING

NOTE:

Selected (brighter) digits are

shown in this manual in BOLD:

123456

' The Down curser is nsed to scroll the
e operater and setup displays and the
programming mentw. When the last
item is being displayed, the Down cursor will

"wrap areund” io the fop displey.

of data to be changed when editing

numeric data. The first keypress wilt
select the leftmost digit; additional presses will
select digits further to the right. The chesen
digii will appear brighter than the rest of the
digits. That digit may then be changed with the
+ and - keys.
The Right cursor also selects the multiple choice
programming data, scrolling {hrough the
available choicss, with “wrap around”.

e The Right cursor key selects one digit

The + key will change the selected
6 {brighter) digit of Setpoint, Setup or

Program Data by adding 1 fo it.
Rollover occurs from § back to 0. Holding the +
key will cause the digit fo change repeaiedly
about twice per second.
Hno digit is selected, the + key will increase the
data by 1, with carries to the higher digits.

Prompts
Annunciators are used to indicate which
Setpoint, Setup or Programming Data is
displayed:
SPD Speed value (aciual, setpoint, efe.)
RAT Ratio sctpoint
TiM Process Time {actual, setpoint, eic.)
SET Sefpoint value A
MAX Maximum value
MIN Minimum value
REF Reference {senser or analog inputs)
FBK Feedback (sensor inpurf}
Jo& - Jog seipoint value

The MAX and MIN annunciators alse indicate the

high and low alarm status during operation.

The - key will change the selected
e (brighter) digit of Setpoint, Setup or

Program Data by subtracting 1 from #.
Rollunder occurs from 0 to 9. Holding the - key
will cause the digit to change repeatediy about
twice per second.
I no digit is selected, the + key will decrease the
data by 1, with borrows from the higher digits.

data displays if the swiich #3 isJeft ~ -

@ The Program key will access Program

{Program Enabled), and the unit has

been stopped. Pressing the Program
key again will return fo Operator display.
Pressing the Program key when switch £3 is
right, or while the unit is running, will have no
effect.

The Reset key can be used 1o zero the
vahies of Program data before entering
numeric dafa.

The Reset key is also used to clear Error Codes
that are displayed when the unit is runming,

701808-0001




701208-0001

SPD

i234

SPD

ic34

12:34

ic-34

SPD

The Operating displays, are accessible when the
unil is not being programmed.

The displays depend on the setiings of swiiches
#1 and #2, OPER MODE, as shown below:

Actual Speed and Speed Setpoint mspiays are available in the Leader Speed mode
{switch #1 and *'2 left).

1. Actual Speed

The actual speed is displayed in engineering units and calculated from:

' feedback imput freq
Maximum Speed z

Mazimum Feedback Freg
and has the same decimal point position as Maximum Speed.

2. Speed Setpoint

~The Speed Setpoint is displayed in engineering units with the same decimal point position 2s

Maximum Speed. It can be changed incrementally, digit-by-digit, bath ways or not at all, as
programmed by Setpoint Adjust Method. It cannot be changed higher than Maximum
Setpotnt or lower than Minimum Setpoint.

Actual Process Time and Process Time Setpoint displays are availabie in the Leader
Time mode {swiich #1 left and #2 right).

1. Actual Procgss Time

The acinal Hime is Edisphycd in minutes and seconds and calculated from:
) ) Maximum Feedback Freq
Minimum Time x

feedback mput freg

2. Process Time Seipoint

The Process Time Setpoint is displayed in minutes and seconds. It can be changed
incrementally, digit-by-digit, both ways or not at all, as programmed by Seipoint Adjnst
Method. It cannot be changed higher than Maximum Setpoint or lower than Mintmum
Setpoint.

Actual Speed and Ratio Setpoint displays are availabie in Foliower mode (switch 21
right).
1. Actual Speed

The actual speed is displayed in engineering units and caleulated from:
jeedback imput freq

Maximum Speed x -
. Maximum Feedback Freg

and hes the same decimal point position as Maximum Speed.

2. Ratio Setpoint &

The Ratio Setpoint can be changed incrementally, digit-by-digit, both ways or not ai all, as
programmed by Setpoint Adjust Method. It cannot be changed higher than Magimum
Setpoint or lower than Minimum Setpoint.




PROGRAMMIRNG

The Setup displays, are accessible when the it
is not being programmed and Setup is "On®.

From the Operating displays, press the Down
cursor fo access the Setup displays.

P T om 3. Proportional Error / Gain

g The Proportional Error displays the cumulative difference, in pulses, between the internal
reference fin Leader mode} or external reference fput {in Follower mode) and the feedback -
device.

The Proportional Gain is accessed by pressing the Right cursor. The two digits can be
adjusted up or dowr. Pressing the Right cursor refurns to the Proportional Eror display.

e

0
Q
[
D
3

4. Integral Error / Gain
The Intégral Error displays the accimulation of the Proportional Error.

The Integral Gain is accessed by pressing the Right cursor.. The two digiis can be adjusted
up or down. Pressing the Right cursor refurns o the Integral Error display.

18

- NN
0o & U0
d Ve 5. Derivative Error / Gain
- UUY The Derivative Error displays the difference in Proportional Error between successive loops.
The Dertvative Gain is accessed by pressing the Right cursor. The two digits can be adjusted
up or down. Pressing fbe Right cursor returns fo the Derivative Error display. ‘
di" iy
ee Iu U0

701808-0001
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REF
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The Program displays are accessible only when
ine AUT and JOG inputs are openad, the unit
has siopped and swiich #3 is left (PGM ENA).
From any Operating or Setup display, press the
PGM key 1o access the Program displays.

6. Setup
The Setup allows display of PID Errors and adjustment of the PID Gains
Press the Right cursor to alternately firn Setup "OffF and "On".

7. Maximum Speed / Minimum Process Time

In the Leader Speed and Follower modes, the Mazimum Speed value calibrates the speel
displays to engineering units. Change the decimal point position by pressing the + or - keys
when Do digit is selecied [brighter). Then, use the Right cursor, + and - keys to enter the
value that correspends to full scale (Maximum Analog Output and Maxtmum Feedback
frequency).

In the Leader Process Time mode, the Minimum Process Time value calibrates the process
time displays. Use the Right cursor, + and - keys to enter the fime, in minutes and
seconds, that corresponds to full scale (Maximum Analog Ouipui and Mazimum Feedback
Irequency).

8. Perceni Output / Feedback / Maximum Feedback

Use the Percent Oufput to fest and calibrate the Drive Output, motor comnection and
feedback device. Thp Percent Output can be sef from O to 99% with the Right cursor, + and
~ keys.

Access the Feedback display by pressing the Right cursor after setiing a Percent Ouiput
value. The actudl feedback frequency, in Hz will be displayed.

Set the Maximum Feedback frequency by pressing the Right cursor and using the + and -
keys 1o change the display value. The Maximum Feedback frequency should correspend to
full scale (ma}amum Analog Oumut]

Note: The most accurate method of programming values for 8. & 8. is to set
the analog output to 50% then double the speed and feedback values achieved
at this output level. This method minimizes errors due to non-linearity in the
drive that may.be present when near full output

9. Reference / Maximum Reference

The Reference display monitors and shows the frequency, in Hz, of the Reference input used
for Follower operation.

Set the Maximum Reference frequency by pressing the Right cursor and using the + and -
keys to change the display value. The Maximum Reucncc Fegquency snould correspond fo
full scale {maximmum Analog Output).

In Leader Speed or Process Time modes, this dispiay changes to nA o indicate that the
Reference Input function is not applicable.

11




PROGRAMMING

SET

12

10. Jog Spead

The Jog Speed is used during Manual operation {AUT input not active). Jogging will perform
an open loop movement which continues as long as the RST-JOG mput is active. The Jog
Speed is in the same engineering units and dispiayed with the same decimal point position
as the Maximum Speed.

Enter a Jog Speed by pressing the Right cursor and using the + and - keys io change the
value.

11. Accel / Decel Ramp Rate

The Ramp Rate determines how fast the control responds to changes to Speed or Ratio
Setpoint vatues, and during starts and stops. The Ramp Rate is in Speed or Rafic units per
second, or minutes and seconds per second for Leader Time operation.

For Proeess Time operafion, the ramp time is the period of time to go from 2 stop to full
speed, or mintmum process time, and vice versa.

12. Minimum Setpoint

The Minimum Sefpoint value limits the vaiue of changes that can be made to the Speed,
Ratio or Process Time Setpoints by the operzior. The Setpoint value cannot be changed to a
number Jower than the Minimum Setpoint. Enter a Minimum Setpoint by pressing the Right
cursor znd using the + and - keys to change the vahe.

13. Maximum Setpoint

The Maximum Setpoint value limits the vahe of changes that can be made io the Speed,
Ratio or Process Time Setpoints by the operzior. The Setpoint value cannot be changed 10 a
number higher than the Maximum Sefpoint. Enter a Meximum Setpoint by pressing the
Right cursor and nsing the + and - keys fo change fhe value.

14. Setpoint Adjustment Method ,

Operator changes to the Speed, Ratic or Process Time Seitpoint can be enabled, disabled or
restricted. Use the Right cursor o alternately select Setpoint changes only incrementally
(with the + and - keys), digit-by-digit {using the Right cursor and + or - keys}, both
incrementally and digit-by-digit, or o not allow any changes to the Setpoint.

701906-0001
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15. Minimum Alarm / Minimum Percent Alarm

The Minimum Alarm is set in the same wunits as the Speed, Process Time or Ratio Setpoints,
and turns the LO ALM output on whenever the Actual Speed, Process Time or Ratio falls
below its value.

The Minimum Percent Alarm turns the LO ALM output on whenever the Actual Speed,
Process Time or Ratio falls below a percentage of the setpoint value. This alarm can be
disabled by sefting its value to zero.

16. Maximum Alarm / Maximum Percent Aiarm‘

- The Maximum Alarm is set in the same units as the Speed, Process Time or Ratio Setpoints,

and turns the HI ALM oufput on whenever the Actual Speed, Process sze or Ratio goes
above its value.

The Maximum Perccnt Alarm turns the HI ALM output on whenever the Actual Speed,
Process Time or Ratio goes above a percentage of { ihe setpoint value. This alarm can be
disabled by se’fmnﬂ its value fo zero.

13




PROGRAMMING
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17. Inputs Dispiay

The status of the two signal mputs and three conirol inputs are shown in this display.
These prompts are displayed when the respective inputs are high: A for SIGA [FBE): &
for SIGB (REF]. These prompts are displayed when the respective inputs are low: 7 for
AUT; 2 for RST-JOG: and 3 for RMP HLD.

18. Swiiches Display

The siatus of the two Operation Mode and the Program Enable/Disable swiiches are shown
in this display: £ G for Leader Speed mode; { £ for Leader Time mode; and £~ for
Follower Ratio mode. £ is displayed when switch #3 is left (PGM ENA); o when switch #3
is right (PGM DIS}.

19. Output Test

The two alarm outputs can be tested using this display. Press the Right cursor to select
{brighten) output #1 {LO ALM). Turn the output on by pressing the + key, and off by
pressing the — key. Press the Right cursor fo select and control output #2 (HI ALM}.

20. Keyswiich Display
The status of the front panel keyswitches are shown in this display. A prompt is displayed
when the respective keys are pressed: ¢ for the + key; o for the - key; P for the PGM
key; and [ for the RST key.

21. Digits Display

This constant pattern is displayed fo verify that all digits are working and that no digits are
ted together

22_ Segments Display

ATl digit segments and annunciators are displayed.

701806-0001




Err ¢

Err 5

Err

~J

E-r. B

Er-~ 8
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EXPLANATION

Low AC Line Voltage

L. Brownout.
2. Heavy loads on AC power.

Nonvolatile Memory Failure

1. Data con’uptedfby transient noise.
2. Damaged component.

Reference Frequency Too High

1. Excessive input resolution or frequency.
2. Electrical noise,

Feedback Frequency Too High

1. Excessive input resolution or frequency.
2. Electrical noise.

Invalid Hardware
1. Swiiches #1 and #2 in right position.

Loss of Feedback
1. Feedback signal missing.

These Error Codes are detected and displayed
when conditions prevent normal operation.
These conditions will automatically cause 2 stop.
Error Code displays can be cleared by pressing
the RST key. To restart, the AUT input must be
removed (open) and reapplied {closed).

CORRECTIVE ACTION

1. Restart after brownout following the
steps, above.

2. Isolate power using separate branch
circuit or install isolation/constant voltage
iransformer. :

1. Check programming data; reprogram if
necessary.
2. Return for repair.

1. Limit full scale reference imput to 20kHz.
2. Install shielded cable; tie shield 1o Earth
Ground.

L. Limii full scale feadback input to 20kHz.
2. Install shielded cable; tie shield to Earth
Ground.

1. Check and change switch seftings.

1. Check feedback signal wiring.
2. Run open loop (RST-JOG 1o COM).




OPERATION

1. Switch Settings

Set switches #1 and #2 fo the left for Leader
Speed operation. Initially, set switch #3 left o
epable aceess to the Program displays; program
access can be disabled after setup. Set switches
#4, #6 and #8 o match the feedback sensor
output and power requirements.

2. Inputs and Outputs

Connect AC power, the feedback sensor and zn
Auto/Manual swiich as shown. Other inputs
and alarm outpuls may be connected, but are
not required. Apply power to the unit. Set the
external switch to Manual position and enter the
Program displays by pressing the PGM key. Use
ihe Diagnostic displays to ¢heck the operation of
the switch inputs, alarm outpuis and feedback
sensor device.

3. Drive Connection

Turn power off and connect the analog output to
the drive. Use the internal reference wiring if
the drive is compatible with a 0-10V command;
use the drive's reference {exfernal reference
wiring} for drives that require a range other than
0-10V.

Refer to the drive's installation insfructions and
adjust the seftings {if avaiiable) as follows:
Minimum Speed fo minimum; Maximum Speed
o mazimum; Ramp or Accel/Decel Ratefs) to
fastest; IR Compensation and Torque Limit as
recommended. Apply power to the contvol and
then to the drive and verify that the motor is not
being commanded to move.

Test the drive connection by using the Percent
Output display to command the drive, and veri
that the motor speed matches the Percent
Output vaiue. I the motor response is not
satisfaciory, check the drive settings above.

4. Feedback Device

Use the Pereent Output to command the motor,
and observe the feedback device frequency. The
frequency should be appreximately equal to

{shaft speed in RPM + 60j x feedback device PPR.

I it is not, adjust the drive's gain {sensiiiviiy)
setling or change the drive wiring Fom the
internal reference to the drive's reference.
Check the frequency near full speed o ensure
that the maximum mput of 20 kHz will not be
exceeded.

Set the Maximum Feedback frequency vahue
using the full speed value displayed or the
caleulated value, above.

5. Speed Units Calibration

Speed displays can be calibrated to any
engineering units required {RPM, feet/min, gal/
hr, etc.). Set the Maximum Speed to a vaine that
corresponds to full scale speed (100% output)
and Meximum Feedback frequency. For
example, if 0-10V represents 0 to 1800 RPYM,
then enter 1800 for Meximum Speed to calibrate
the speed displays to read RPM. Alternately, if
the range is 0 to 720.0 feei/min, sef the
Maximmm Speed and decimal point position to
imdicate 720.0 .

Enter a Jog Speed setpoint, if desired.

Set the Accel/Dece] Ramp value fo contrel
starting and stopping. To determine the ramp
time, divide the Speed or Jog Speed sefpoint by
the Ramp. For example, if the Speed Setpoint is
500.0 feet/mm and the Ramp is 100.0, starting
or stopping will take {500.0 + 100.0, of) 5
seconds. Or, 2 Speed sefpoint change from
500.0 fo 550.0 will take {50.0 = 100.0 o) 0.3
seconds.

Minimum and Maximum Sefpoints and Speed
Alarms may be Hkewise sef.

8. Startup

Exit the Program displays by pressing the PGM
key. Enter a vaiue for a Speed Setpoint. Set the
exiernal switch to the Aufo position, and observe
ihe motor accelerate to a constant speed close to
the setpoint. Also verify that the Actual Speed
display indicates the correct rotor speed.
Operation of the RST-JOG and RPM HLD inputs,
and alarm outputs should be checked at this
tme (if used).
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Set switch #1 left and #2 righi for Leader Time
operation. Complete setup according to steps 1
through 5 for Speed Control. *

1. Process Time Calibration

The Process Time is displayediin mimutes and
seconds, and is inversely proportional o speed.
Set the Minimum Time value fo correspond to
full speed (100% output) and Maximum
Feedback frequency. In 2 broiler application, for
example, 10V produces a conveyor speed of 3
inches per second. If the brofler cooking area is
6 feet, or 72 inches, long, the equivalent cooking
time is {72 + 8 or) 24 seconds. If the motor
drives the comveyor at 25% of full speed, then
the-cooking time becomes four times longer, or
1:36 (96 seconds). For this example, enter 0:24
for Minimum Time to calibrate the Process Time
displays.

Minfmum and Maximum Setpommis and Process
Time Alarms may be likewise set.

Set switch #1 right and #2 left for Speed
Follower operation. Complete setup according to
steps 1 throngh 5 for Speed Control.

1. Reference Device

Connect the Reference sensor. Run the process
and use the Reference display:to monitor the
Reference input frequency. The frequency
should be approximately equal to (shaft speed

+ 60) x Reference device PPR. -Check that the
Reference will not generate 2 frequency above
the maximum 20 kHz allowed. Set the Maximum
Reference frequency value 1o the full scale input
of the Reference sensor or the calculated value.

2. Ramp Rate

Set the Accel/Decel Ramp value to control
starting and stopping. The ramp time is the
peried of time to go from 2 stop to.full speed, or
minimum process Hme, and vice versa.

For the previous example, 0:24 was the
Minimum Process Time thai represented full
speed. For a 2:00 time 1o go from stopped 1o the
Minimum Process Time, set the Accel/Decel Raie
10 2:00. If the Process Time Seipoint was
changed to 1:36 (25% of full scale speed), the
stari/stop time would be 25% of 2:00, or 0:30.

3. Startup

Exit the Program displays by pressing the PGM
key. Enter a vaiue for a Process Time Setpoint.
Set the external switch to the Auio posifion, and
observe the motor accelerate to 2 constant
speed. Veriy that the Actual Process Time
display indicates the correct time.

Operation of the RST-JOG and RPM HID inpuis,
and alarm outputs should be checked at this
Hme {f used).

2. Startup

Set the Accel/Dece1 Ramp 1ate to confrol stariing
and stopping of the follower and changes to the -
Ratio SemomL For the fastest response, set the
Taie t0 8.999. Exit the Program displays by
pressing the PGM key. Enter 2 value for & Ratio
Setpoint, for example, 1.000 i the follower is to
maich the speed of the leader. Set the external
switch to the Aufo position. Start the process o
be followed and observe that the Speed Follower
starts, runs and stops with the process. Vertly

that the Actual Speed display indicates the
correct fcllower speed.

Operation of the RST-JOG and RPM HLD inputs,
and alarm outputs should be checked at this
time (if used).
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1. Additional Scaling Capabiiities

Scaling can be used to calibrate the 10V analog
output to a drive input range of 3V, in the case
where the 3V drive reference in unavailable. To
limit the analog output, increase the vatue of the
Mazimum Speed proportionaliy.

For example, a Maximum Speed vahe of 1800
RPM corresponds to the full scale 10V oufput. A
Spesd Setpoint of 600 RPM produces (S00RPM +
1800RPM x 10V, or} 3.3V output.  Change the
Meximum Speed to 5400 RPM. Af 600 RPM, the
output is only (B00RPM « 5400RPH x 10V, o1)
1.1V output.

761908-0001
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Complete the setup according to one of the basic
operating modes on the previous pages. PID
tuning uses speed changes to observe the system
and make adjustments to improve ifs
performance. Leader Speed mode is the most
convenient operating mode to perform PID
tuning, and is used in method below.

Start with the Proportional, Integral and
Derivative Gains all set o zero, and the Accel/
Decel Ramp Rate to the highest value allowable
for the sysiem. Enter a setpoint and enable the
system fo run at 80 to 100% of full speed.
Perform the adjustments wmnder Drive
Connpection, if the system does:not appear o run
at the correct speed, or takes excessive time to
ramp up io speed. ‘

1. Proportlonal Error / dain

Proportional Exrror is similar to the siretching of
a spzing. The cormrection applied from
Proportional control, the Proportional Error x
Proportional Gain, acts like the force exerted by
& spring when it is streiched and is proportional
to the amount of the siretch. For speed conirol,
the Jarger the Proportional Error (or difference
between the Actual Speed and the Speed
Sefpoint, either overspeed or mder speed); the
larger the correction that is applied.

To adjust the Proportional Gain, repeatedly
change the Speed Seipoint to run the system fast
{80 o 100% of full scale) and slow {10 to 20% of
full scale). Use the Actual Speed and/or
Proportional Error displays to waich for
overshoot of the Speed Setpoimt. Increase the
Proportional Gain by 10% after each change,
until overshoot of the Speed Setpoint occurs.

- Then, decrease the Proportional Gain by 10% for

added margin.

2. Integral Error / Gain

A motor and drive is an integrator of command
voltage. That is, if the command is not zero,
the motor and drive integrate the command,
over time, which results in a change of
position. Even if fhe command is returned to
zero, the infegral, or position, does not retum
to zero auiomatically.

In a speed coniral, the Integral Error
accumulates Proportional Error over time, and
so corrects the speed confrol for long term
dgft. While the Proportional Error would settle
at some value, the Integral Error fends toward
zera.

After the Proportional Gain has been adjusted,
increase the Integral Gain by 10%. Rum the
system fast and check that the Actual Spee
eventually reaches the Speed Setpoint.
Increase the Integral Gam by 10% and run the
system both fast and slow. The fimes for the
Actual Speed fo reach the Speed Setpoint
should gef lower. Confinue io increzse the
Integral Gain until oscillation begins ai one of
the speeds. Then, decrease the Iniegral Gain
by 10% for added margin.

3. Derivative Error / Gain

Derivative confrol acts like shock absorbers on
a car. Regardiess of how heavy the car is
loaded (which is handled by the springs), ihe
“dampen” movement and resist rapid
disturbances. Derivative control in a speed
application works to stabilize the sysiem and
resist large, rapid changes to speed.

After the Propertional and Integral Gains have

been adjusted, again change the Setpoint to

run the system fast and slow. Increase the
Derivative Gain by 10% each time, until the
system overshoots the Speed Setpoint, or the
aceel/decel ramp Hime begins to increase
noticeably. Then, decrease the Derivaiive Gain
by 10% for added margin.
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GENERAL

Model Description

MSJR4U0G Digital Speed Control

MSJR3U0C Digital Speed Conirel with
Analog Trim Inpui

WARBANTY

Standard products menufactured by the
Company are warranted to be free from defects
in workmanship and material for 2 period of one
year from the date of shipment, and products
which are defective in workmanship or materfal
will be repaired or replaced, at the option of the
Company, at no charge to the Buyer. Final.
determination as o whether a product is
aciually defective rests with the Company. The
obligatior: of the Company hereunder shall be
limited solely to repair and replacement of
products that fall within the foregoing
Bmitations, and shall be conditioned upon
teceipt by the Company of writfen notice of any
alleged defects or deficiency promplly after

. discovery within the warranty period, and in the

case of components or unlts purchased by the
Company, the obligation of the Company shall
not exceed fhe seftlement that the Company is
able fo obtain from the supplier theresf. No
products shall be returned fo the Company

If this product requires service, call the number
below for an Retiurn Material Authorization
(RMA) number, pack it in a sturdy carten with
the RMA number clearlv marked on {he oufside,
and ship prepaid te: Service Department at the
address below.

Printed in U.S:AL
#701906-0001

19 September 1294
Revision none

Model Description
MDJRIUOD 1/8 DIN Digital Drive
MDJRZU00 1/4 DIN Digital Drive

witheut its prior consent. Products which the
Company copsents o kave returned shall be
shipped F.C.B. the Company's factory. The
Company cannot assume responsibilify or accept
invoices for unauthorized repairs to ifs
components, even though defective. The life of
the products of the Company depends, to a lazge
extent, upon the type of usage thereof, and THE
COMPANY MAKES NO WARRANTY AS TO
FITNESS OF ITS PRODUCTS FOR SPECIFIC
APPLICATIONS BY THE BUYER NOR ASTO
PERIOD OF SERVICE UNLESS THE COMPANY
SPECIFICALLY AGREES OTHERWISE IN A
WRITING AFTER THE PROPOSED USAGE HAS
BEEN MADE ENOWN TO IT.

THE FOREGOING WARRANTY IS EXCLUSIVE -~

AND IN LIEU OF ALL OTHER WARRANTIES
EXPRESSED OR IMPLIED, INCLUDING, BUT
NGT LIMITED TO ANY WARRANTY OF
MERCHARTABILITY OR OF FIINESS FOR A
PARTICULAR PURPCSE.

Piease Inciude:

1. A description of problem

2. The pame of responsible person
3. Your purchase order number

4 Your refurn shipping instructions

é Danaher Controls
1675 N. Delany Road
Gumee, 1L 80031-1282
Phone: 708.682 26688
Fax 708.662.6633




