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PACEMASTER®/R2

ADJUSTABLE SPEED DC DRIVES
1/4 - 2HP and 3 - 5HP

STANDARD FEATURES

« Choice of open chassis or NEMA 4 enclosure.

« Circuit breaker for short circuit protection on NEMA 4 enclosed models.
« Fuses for short circuit protection on chassis-mount controllers (optional).
- Pacemaster 1 is reconnectable for 115 or 230 VAC input.

« Operates on 50 or 60 Hz. for worldwide applications.

« Conservatively rated components selected for long service life.

« Full-wave power conversion for smooth efficient operation and high
performance.

- Voltage transient protection provided by metal oxide suppressor (MOV)
placed across the AC line to minimize the effect of high voltage spikes
from the AC power source.

Power cube contains all power semi-conductors for increased reliability
and minimal maintenance time.

« Control transformer— 24 volt secondary isolates all magnetic control
and logic from the AC power source for operator protection.

« Relay in control circuit protects against automatic restarting after an
AC power interruption and improves drive reliability.

Simple, easy installation with minimum connections and ample wiring
room.

- Jog, by selector switch, to allow momentary motor rotation when RUN
switch is depressed.

« Operator contols can be mounted either in drive controller or at a
remote location.

« Maximum and minimum speed adjustments.

+ Adjustable “horsepower"—from 1/4 to 2 HP and 3 1o 5 HP.

« Adjustable current limit (10-150% of full load).

- IR (load) compensation adjustable to suit individual motor character-
istics.

« UL Listed and CSA Certified.

APPLICATION oum @

The Pacemaster Adjustable Speed Drives convert AC line power 10 regu-

lated direct current for adjustable speed armature control of shunt-wound

or permanent-magnet DC motors. The Pacemaster 1 drive is available

in ratings from 1/4 to 2 HP and operates from single phase 115 or 230

volts AC. The Pacemaster 2 drive is available from 3 to 5 HP for 230"
volts AC operation.

ELECTRICAL CODES

The Pacemaster Controllers are UL Listed and CSA Certified. All con-
trollers are manufactured to comply with applicable standards established
by National Electrical Code and NEMA for industrial motor and control
equipment.

OPTIONAL MODIFICATIONS AVAILABLE

Unique design features of the Pacemaster models and an extensive
selection of standard pre-engineered modification option kits make the
Pacemaster Controller a flexible unit for a wide range of industrial appli-
cations. The modification option kits can be ordered factory installed
or they can be easily added in the field.

MODELS AVAILABLE

The Pacemaster Controllers are available in a chassis-mount or NEMA 4
enclosed configuration.

TABLE 1: MODEL SELECTION
' ~ CATALOG NUMBER

AL |
H.P, INPUT CHASSIS HEMA 4
| VOLTAGE CHASSIS with FUSES ENCLOSURE
1d-2 . 115,230 NP D341 MPA-D4347 MPB-04343
3-5 234 MPF.Q4344 MPF-04345 MPG-04346

OPTIONAL FEATURES

« ARMATURE CONTACTOR provides poasitive disconnect of the motor

armature from the rectified power source,
= ARMATURE CONTACTOR with dynamic braking far quick motor siops
« REVERSING CONTACTORS for change of motar rotation
REVERSING WITH DYMNAMIC BRAKIMNG provides fast changes of
direction of moetor rotation.
MOTOR SPEED POTENTIOMETER —choice of ona-turn or ten-iurmn
for motor speed adjustmanis,
OPTION PLUG-IN CARDS = either single or dual features are available
on each card:

« TACHOMETER FEEDBACK —Allows true spead regulation in

response to tachometer leadback signat

« VOLTAGE FOLLOWER—Allows drive fo fallow an exiernal
tachometer or voitage signal. Avaliable m non-isolated and solated
varsions.
TORQUE TAPER— Allows for changing speed/iorque relationship
for simple windar applications.
« LINEAR ACCEL AMD DECEL—Separate adjustmenis of
acceleration and deceleration times.
PROCESS FOLLOWER—For applications where drive speed |5
comtratled by a process controlier
PLS/PUSHBUTTON REVERSING—For revaersing applications
where a PLG, Reversing Relays or Fushbufton Operalors are used

« JOG AT INDEPENDENT SPEED—Provides a separale speed
adjustment for use in & momentary jog modea

» SPEED INDICATORS— See Data Sheet PSAC
« 1SOLATION TRAMSFORMERS — See Data Shest PSTR
- DC MOTORS — See Data Sheat PSM1

-



SPECIFICATIONS

RATINGS PERFORMANCE CHARACTERISTICS
Pacemaster 1 SpeedRange .................iiieiiiiiiieiiiiiiiieiiin, 30:1
Horsepower Range .... %-1HP @ 115V  ...... %-2 HP @ 230V Speed regulation (in % of base speed for a 95% load change):
input AC Amps, Max ............ 1280 coveinnneennnnn 12.5A By Armature Feedback ...l +3%
Armature DC Amps, Max .. ....... 0. By TachFeedback ............coiciiinininnnnnninnnnnns +1%
Pacemaster 2 (Depending upon Tach)
ACCelOration .. ..........ciiiiiontincaiiieteinaitaranaans
Ho'z‘m Amps. M Il DECEIBTANION . .....eeeneeaeeneeensensesneennerannns Fixod
------- {Linear Accel/Decel is optional)
_ Armature DC Amps, Max ... ADJUSTMENTS
AC Line input Voltage ............ . HOMSEPOWET . ..o eiereereenenreareenssasonssncnons Adjustable
AC Line Frequency (single phase) . R RRLEE 50/60 Hz. Current LMt .. ....oveeeeeenuroiooacacees 10-150% (Of Full Load
DC Output Voltages Maximum Speed ................. 50-110% (Of Base Motor Speed)
115VAC Supply Minimum Speed ..........cccuuen. 0-25% (Of Base Motor Speed)
Ammature ................ adieriee e 90 VDC IR{Load) Compensation ............ceveruinennnnneses Adjustable
Field .......cciveiiniiinne Fiiaans baeaaean 50 VvDC
'(100 VDC Field is optional) INSTALLATION DATA
Field DC Amps,Max .......  ..... Gveruaraananuan 3.0A Pacgfnastey 1 (L x W x D}
VAC Supply imensions (L x W x
230N:‘Cm ............................... 180 VDC Chassis Models ............ 8x6x4.2in. (203 x 152 x 107 mm)
; Enclosed Models . ....... 9% x 7% x 5% in. (235 x 197 x 133 mm)
Field ......covvnvinnnnnn, eammeeerarranns 100 VDC Weight
{200 VDC Field is optional) Chassis MOGEIS ... ... ooeeeeneneaneeennn., 2% Lbs. (1 Kg.)
Field DCAmps,Max ...... = .coiiieicinnnonennn. 3.0A Enclosed Models
Reference Voltage .............. ......... NEwA o2 vDe {Without Operator Control Panel) . ............ 5% Lbs. (2.5 Kg.)
Power Converter Code ........... ......... m Operator Control Panel (TYpICAl .. .......oeve.... 1 Lb. (45 Kg.)
ServiceFactor ................. .10 FUSB OPHOM .« v v vveeneeeenensenennennnaeseenns 8oz (23Kg.)
R s e eebeereecieaans Contmpous, Contactor Opion . .........ccoeeeuunen. Ceveenias 50z. (.14 Kg.)
Maximum Load Capacity ........ v iesseeees 150% for 1 minute Option Card (Typical) .........ovvvenervernnnnns 20z (06 Kg.)
Line Protection =
A . Pacemaster 2
ChassisModels .............  .......e.n FUSOS‘(ODUOI'\al) Dimensions (L x W x D)
EnclosedModels ............  ieeiennnen Circuit Breaker Chassis Models ......... 12% x 10 x 4% .in. {318 x 254 x 117 mm)
OPERATING CONDITIONS Er;nclosed Modeis ........ 12% x 10 x 5% in. (318 x 254 x 146 mm)
Line Voltage Variation ........ = ......... +10% of nominal ¢ P 7 8% Lbs. (3.7 Kg.
Line Frequency VARAtIon ....,,  ..e.....eeeens 481062 Hz. Chassis Madels . a (37Kg)
Ambient Temperature X (Without Operator Controt Panel) .......... 9% Lbs. (4.3 Kg.
Chassis Models ......... e 0-55°C (32°-131°F) Operator Control Panel (Typical) ................ 10 0z. (.28 Kg.
Enclosed Models ......... e 0-40°C (32°-104°F) FUSB OPHON .. ....\vueenrnenrerecrarearanns 14 0z. (40 Kg.
Relative Humidity .......... =85% (without condensation) Contactor Oplion ............c.ciievvinronnens 12 0z. (34 Kg
Altitude _.................. . .. To 6600 Ft (2,000 meters) Option Card (ka:al) .......................... 2 0z. (.06 Kg.
DIMENSIONS
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OPTIONAL FEATURES

The following modification kits are available for easy installation can be used with both the PACEMASTER 1 and PACEMASTER
inside the PACEMASTER Controller. The modifications can be 2 Controllers. The following table should be used to determine

factory installed or added in the field. All of the modifications the allowable combination of modifications possible (select no
are completely pre-engineered. Most are simple plug-in printed more than one option from each group, except the Group B
circuit cards which are provided with easy to follow installation dynamic braking resistor and anti-plug relay options which may
instructions. be specified with PACEMASTER 2 contactors):

All of the Control, Feedback, Input and Field Supply Options

TABLE 2: ALLOWABLE MODIFICATION COMBINATIONS

-

i

Option Description

R P

TIONS
ck with two (2) Fuses

OPTIONS

- Contactor

: Contactor (Non-Rev.) with DB Resistor

: Contactor (Non-Rev.) with DB Resistor & AP Relay
Braking Resistor

MO-02868 Anti-Plug Relay
MO-02866 Reversing Contactors
Reversing Contactors with DB Resistor
Reversing Contactors with DB Resistor & AP Relay
Solid State Dynamic Braking
MO-02785-0 for 115V controllers Not available for
MO-02785-1 for 230V controllers } reversing applications.
AnsenAal ARTIONS (for remote location)
c r speed potentiometer (1K OHM)
peed potentiometer (1K OHM)
{PUT OPTIONS
Feedback
ar Feedback
(Voltage) Follower {non-isolated)
Feedback & DC Tachometer (Voltage) Follower
ar Feedback & Pulse Tachometer Follower
shometer Feedback & Digital Pulse Tachometer Follower
rometer (Voltage) Follower
ntrollers
MU-US144-1 ror zouv controllers
Isolated DC Tachometer (Voltage) Follower & DC Tachometer Feedback
MO-03143-0 for 115V controllers Not available for
MO-03143-1 for 230V controliers reversing applications.
MO-03319 isolated DC Tachometer (Voitage) Follower & Pulse Tachometer Feedback
MO-02538 Process Follower (non-isolated)
Isolated Process Follower
D MO-03146-0 for 115V controllers
MO-03146-1 for 230V controllers
Isolated Process Follower & DC Tachometer Feedback
MO-03145-0 for 115V controllers Not available for
MO-03145-1 for 230V controllers [ovarsina annlisatinne
MO-03318 Isolated Process Follower & Pulse
TJorque Taper Kit
MO-02540-0 for 115V controliers
MO-02540-1 for 230V controllers
MO-02570 Linear Accel/Decel
MO-02537 Linear Accel/Decel & DC Tachom
Linear Accel/Decel & Puise Tachc
MO-03310-0 with internal adjustment poten
MO-03310-1 for external adjustment potent
MO-04275 PLC/Pushbutton Reversing with A
+ MO-06327 PLC/Pushbutton Reversing with A
MO-02774 Jog at independent speed ‘
MO-02775 Jog at independent speed & DC T L
HIGH VOLTAGE FIELD SUPPLY, i
Field Supply, Full Wave

E MO-02585




CATALOG NO. |

MO-02574
&
MO-Q2865

MO-02586

MO-02575

MO-02857

hO-02868

MC-02578
&
MO-02866

MO-02587

MO-02577
MO-02785-0

&
MO-027B5-1

MO-02565

MO-03302

OPTIONS DESCRIPTION

DESCHIPTPEIN OF FUNCTION
ARMATURE CONTACTOR

A two-pole DC magnetic contactor provides posilive dis-
connect of the motor armature from the rectified power
source lor added safety

ARMATURE CONTACTOR
WITH DYNAMIC BRAKING (DB)

Reduces the stopping time of the motor whan the STOP
bulton s depressed. Under normal operation, the motor
will coast-to-resL || a dynamic braking kit has been added,
when the STOP button 15 depressed, the motor lunations
a5 a generaior, and the rotating machanical energy is turnad
into. ateotrical energy which is dissipated as heat in the
dynamic braking resistor, Dynamic braking is not a holding
brake; and will not keap a molor at rest from rotating

Thie kit consists of a contactor and dynamic braking resistor,

ARMATURE CONTACTOR WITH

DYNAMIC BRAKING & ANTI-PLUG RELAY

The kit consists of a contactor, dynamic braking resesior
and an anti-plug relay. The anti-plug relay inhibils restarting
the controlier until the braking cycle is completa, theraby
avolding 2 potentially damaging electrical surga and
mechanical stress

DYNAMIC BRAKING RESISTOR

This option provides dynamic braking for the PACEMASTER
2. The kit must be used with the armatura contacior (MO-
02865) or reversing conlactors {MO-02856).

ANTI-PLUG RELAY

This option inhibits restarting the PACEMASTER 2 Con-
troler untl the braking cycle is complede. The kit must be
usied with contactor option MO-02865 ar MO-02866,

REVERSING CONTACTORS

This option consists of two 2-pole contactors and provides
full armature reversing.

REVERSING WITH DYNAMIC BRAKING

This option kit offers a convenient mathod 1o change the
direction of moior rotation, By adding this kit, the operator
can select the direction of rotation by depressing the FOR
ot REVY setector switch.

The kit cansists of FORWARD and REVERSE contactors
and dynamic braking resisior.

REVERSING WITH

This option consisls of FORWARD and REVERSE
coniaclons, dynamic braking resistor and an anti-plug relay

SOLID STATE ODYNAMIC BRAKING

This eption provides the PACEMASTER 1 Caonircller a
means of dynamic:braking of the motor withow the use
of an armature contactor. The dynamic braking function
allows the motor to act as a generator, the rotating mechan-
ical (kinefic) enargy s converted into electrical energy that
I dissipated in the form of heat by the dynamic braking
resistor, Mot available for revarsing applications,

DC TACHOMETER FEEDBACK

This option card interfaces between a tachomaeter genaralor
and the PACEMASTER Controlier, The option will accepi
an input signal from a OC tachometer generator with an
culput vollage range of 12-275 volts al maximum molor
speed

The tachometer signal replaces the IR compeansation cir-
cuitry in the controller making the uni directly sensitive
o motor speed for improved speed regulation. This resuits
in expanded speed range, improved speed regulation with
load changes and reduced sensitivity to operating cond:-
tions such as ling voltage vanatons, ambient temperaturs
changes, molor field heating and other cperating variables,

PULSE TACHOMETER FEEDEACK

This option card interiaces betwean a magnelic pulse pick-
up and the PACEMASTER Controller to provide spead
feedback. The card will accept input from a 60 pulse per
revolution magnetic pulse lachometer. Spead Regulation
& defined as 1% of molor base spead over a 25:1 spead
range.

CATALOG NO.
MO-G3045

MO-03047

MO-as08

«MO-08437

MC-03144-0
&
MO-03144-1

MO-03143-0
&

MO-03143-1 |

MO-03319

MO-02538

MO-03145-0 |
&

MO-03146-1

‘ DESCRIPTION OF FUNCTION

DC TACHOMETER (VOLTAGE)

FOLLOWER (NON-ISOLATED)

This opticn allows the spead of the PACEMASTER 1o be
conlrolled autornatcally by a speed referenca vollage from
a DC tachemelar generator. This enables the speed of one
motar 1o follow the speed ol a master motor of maching
This option will accapt a DC input signal of 10-275 volts
al maximum molor speaed.

DC TACHOMETER FEEDBACK
& DC TACHOMETER (VOLTAGE) FOLLOWER

The dual-function plug-in card provides the PACEMASTER
drive with both the tach feedback and tach follower (non-
isolated) Tunctions.

PULSE TACHOMETER FEEDBACK
& PULSE TACHOMETER FOLLOWER

This cpticn allows the use of a magnetic pulse pick-up
on the motor for accurate speed controb-and accepls &
pultse input from -another motor or rotating machimery
parmitting the drive 1o follow at an adjusiable ratio

DIGITAL PULSE TACHOMETER FEEDBACK
& DIGITAL PULSE TACHOMETER FOLLOWER

This oplion provides the following functions to the
PACEMASTER drive
« Digital Pulse Tachomeler Fesdback from CMO Modsl
70 Tachometer
= Digital Pulse Tachometar Follower from CMO Model 70
Tachometar
* Line driver output to provide a speed signal to a follower
drive also equipped with this option
+ Line driver output for digital spead display
= lzolated Digital speed reference input
This option is ideal for applications thal require ore drive
|stave) 1o ciosely loflow [+'a%) tha speed of anather driva
|master) either at the same speed or al a constant ratio

| ISOLATED DC TACHOMETER (VOLTAGE) FOLLOWER

| This option is functignally the same as the non-isolated
tachometer follower, The difference is that a cantrof isolabon
transformear is supplied with the plug-in card, 1o solate the
incoming reference voltage from the controller. The option
will accept a DO input signal of 5-275 volts at maximum
mOoF Sped.

| ISOLATED DC TACHOMETER (VOLTAGE)

This gption is & dual-funciion printed circuil board which
is inserted nto the PACEMASTER control assembly PC
beard. The option board can be used to function as a
tachomeler leedback and as an isolated tachomeler
fcllawer, The opticn will accept an input signal from a DC
tachometer generator with-an output voltage range of 10-
275 volts at maximum motor speed for feedback,

This aption is not available for reversing applications

ISOLATED DC TACHOMETER (VOLTAGE)
FOLLOWER & PULSE TACHOMETER FEEDBACK

This option is a dual-functicn printed clrcuit board which
i% Inserted into the PACEMASTER contral assembly PC
beard, The option board can be used 10 provide magnetic
pulse pick-up feedback and isolaied tachometer followear
functions. The option card will accept @ DC input signal
of 5-2680 vols at maximum motor speed for the ollowar
lunetian.

PROCESS FOLLOWER (NON-ISOLATED)

This opiicn enables the PACEMASTER to automatically
follow a milllampere signal from a process controlier. Typical
applications are those where molor speed must be con-
troflad as & lunclion of & process variabla such as tempar-
ature, pressure, wakght, fuld fow, etc.

The kil consisis of 8 small PC card which plugs imto the
PACEMASTER control assembly PG card. The card will
accepta (-5, 1-5, 0-20, 4-20, 0-50, or 10-50 mA ungroundad
input signal,

ISOLATED PROCESS FOLLOWER

| This option enablesthe PACEMASTER to follow a low level
current signal, typically ebtainable from a monitoring devica
or fiow transducer. The standard input ranges are 0-3, 1-
5, 0-20, 4-20, 0-50 and 10-50 mA Isclation s provided
batween the inpul signal and the controtler. Alsa, use of
an external swilch with this option will provide for either
AUTOMATIC (Follower) or MANUAL [Speed Pot) modes
of pperation
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OPTIONS DESCRIPTION
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OPERATOR CONTROLS

PACEMASTER controllers, in a NEMA 4 enclosure, are supplied
with a circuit breaker and without an operator control panel. For
local control (operator controls mounted in the controller cover),
the user should select the desired Local Operator Control Panel
from Table 3 below. If REMOTE operator controls are desired,
select a Blank Panel (Catalog No. MO-02778) from Table 3 for
the cover, and select the appropriate Operator Control Panel and
a NEMA enclosure (Catalog No. MO-03249).

A\

TABLE 3: LOCAL OPERATOR CONTROL PANELS

|
‘ MO-02778 Blank (Use wi
| MO-02779 | Basic
MO-03576 Basic with 10-
MO-02780 Basic withRe._....., - §
MO-03577 Basic with 10-Turn Speed Pot & R
MO-02781 Basic with Auto/Manual ’
*+ MO-08259 Basic with Auto/Manual & Auto Tr ¥
| « MO-08260 Basic with Auto/Manual, Auto Trin. .. ... .._... i 4
MO-02782 Basic with Torque Pot i
MO-02783 Basic with Torque Pot & Reversing
MO-02784 Basic with Torque Pot & Auto/Manual - 1 .
MO-03249 | Remote Operator Station Enclosure, for remote mounting of above panels.

@ Controller must include the correct reversing contactor option for proper operation.



PACEMASTER 1 and 2 CONTROLLERS, CHASSIS-MOUNT and NEMA 4 ENCLOSED
WITH AVAILABLE OPTION KITS.

DATA SUBJECT TO CHANGE WITHOUT NOTICE
REPRESENTED BY

INDUSTRIAL PRODUCTS DIVISION

Cleveland Motion Controls // & Cleveland

7550 Hub Parkway + Cleveland, OH 44125-5794

Phone 216-524-8800 « Fax 216-642-2121 Motion Controls
© 1999 Cleveland Motion Controls. AN Rights Reserved. Printed in US.A.  3M899CR An BFRC Company IPD-DSPP1



