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Baldor Drives: Unmatched Quality. Superior Reliability.

Baldor motors are recognized
around the world as the standard
for quality, reliability, and perfor-
mance. Since we built our first
electric motor in 1920, Baldor has
earned a reputation for outstanding
quality, unmatched reliability, and
unsurpassed customer service.

That same level of commitment
became the benchmark for our
drives products beginning with
the introduction of the “H” Series
of inverter and vector drives. These
products became known throughout
the industry as the simplest drives
to program and easiest to operate.
The user-friendly approach was
a result of developing the first
harmonized family of drive
products. Harmonized drives act
and feel the same regardless of
the voltage, power rating, or
performance level your application
requires. Today, we introduce the

newest legacy of Baldor
drives...the H2®.

The H2® Series is another
example of our commitment to
provide every customer with the
best industrial drives available,
backed by an extensive worldwide
network of Baldor professionals.
That same commitment drives us
to excel with every product we
make.

Engineered and
Manufactured for
Superior Reliability

H2 drives are designed and
manufactured in our Drives Center
in Fort Smith, Arkansas, USA.

Our Drives Center employees are
dedicated to making the most
reliable, industrial drives you can
buy, and they work in

one of the most productive
manufacturing plants in the
industry. Their level of experience,
combined with a strict level of
product testing, make every drive
that leaves the Center one of the
best in the world.

Every H2 drive is stress tested
under rapid temperature excursions
to verify the integrity of all
components and connections.
Circuit boards are in-circuit tested
at the point of manufacture for
96.3% of all components and
100% of all circuit functions.
Functional testing of all input
and output circuits on all circuit
boards is performed at the point of

manufacture to verify the integrity
and accuracy of all available
combinations. Each design has its
operating software tested for all
combinations of parameter values,
all combinations of terminal inputs
and outputs, and all combinations
of keystrokes to verify the code
structure and operating efficiency.
And, all drives are dyno tested

at the point of final assembly to
certify output power under various
load conditions. This final test
determines the correct calibration
of current and voltage sensing
circuitry.

Secure Manufacturing

Consistent product availability
is a critical factor when choosing
any drives product. Baldor has
taken steps to make certain the
drives you need are there when
you need them:

Secured Second Source of all
electrical components and circuit
board manufacturing is in place for
uninterrupted product availability.

Duplicate Test Fixtures at
all manufacturing locations ensure
component and subassembly
availability in case of natural
or man-made disasters.

Single Source Fixture
Calibration guarantees tight
control of product specifications,
mechanical fit and operating
functionality.



Unparalleled Ease of Use

What makes Baldor H2 drives
the easiest to program and
operate? The answer is simple...
our drives are unlike any other
because of the harmonized
approach used when we began
designing the H2 Series. The H2
Series is a family of drives products
that share identical operator
control, field installed options,
programming style, operating
characteristics and environmental
compatibility. Even with the
different technologies involved, the
H2 utilizes a common language,
so when you learn one...you learn
them all! The removable keypads
are interchangeable, interfacing
with all H2 power bases, control
boards, and expansion boards.
The keypad screen displays the
operating conditions and the
programming steps in easy to
follow text, eliminating the need
to look up parameter numbers or
program the wrong settings.

Simple to Program
and Operate

The Baldor H2 keypad makes
operating, programming, and
monitoring a snap. The keys on
the keypad depress so you “feel”
the key has been pushed. We
also feature a 128 x 64 graphical
display. Best of all, this easy to
use keypad is harmonized to
operate any H2 product in all
power ranges.

Adjusting the control
is as simple as it gets
because of block
programming. With the
H2, you'll never have
to scroll through every
parameter to get to the
one you need. With
block programming, the
adjustments are
grouped in blocks of
like adjustments.

The H2 keypad
enclosure is rated NEMA
4X when mounted on a
panel and is designed for
remote mounting up to
200 feet away.

ENGLISH DISPLAY: The

keypad displays operating
conditions, programming steps, and
help text in easy to follow English.
No difficult codes to understand.
Display can also be set to large
fonts for the sight impaired.

LED’S ON ACTION KEYS: There
is one LED on each of these keys:
REV, JOG, FWD, and STOP. These
LED’s are "ON” whenever the
COMMAND is active. The active
LED assures the operator that the
command has been received and
accepted.

NAVIGATION KEYS: Navigation
keys are extremely easy to use,
allowing complete, full function
navigation. Familiar up and down

1800 RPH

Gﬁﬂ.ﬂﬂﬂz

FROG

_68.80r  HAIN

keys along with left and right

arrows navigate effortlessly
through the display and
programming functions.

PARAMETER SAVE and COPY:

If several drives need to be
programmed identically, the keypad
can save all the control parameters
from one drive and copy those
parameters into another drive.

HELP KEYS: Every screen
displayed on the keypad has
help text available to aid the
user. Simply press the help key to
view the help text.



BAIL.DOR

High Performance

When we say our H2® Series
offers high performance, we
can prove it. Every product we
make is extensively tested and
performance verified. Only Baldor
provides Matched Performance™
performance data that goes far
beyond the “typical” performance
curves and instead provides actual
laboratory dynamometer tested
results. This extra effort, typically
requiring 2-4 days of continuous
testing, provides the solution to
the concern, “What kind of constant
torque and constant horsepower
speed range will I get with
this combination of motor and
motor control?” Baldor Matched
Performance testing makes it easier

for you to match the right motor
and control so you get precisely the
drive you need.

Proven Performance

The motor and control methods
used in the H2 drives have been
fine tuned over many years
in numerous applications and
environmental conditions. Our
design strategies of reducing
motor stresses while increasing
performance are realities in the new
H2 drives, especially when matched
with Baldor InverterDuty® and
VectorDuty® motors. Our AC motor
designs include ISR® magnet
wire and balance specs that
beat industry standards. As a
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manufacturer of industrial motors
and controls, we want to ensure

a perfect match when you need a
dependable drive for your industrial
equipment.

H2® Drives Pass
the Environmental
Performance Test

When it comes to
environmental compatibility,
Baldor H2 drives pass the test
with flying colors. Environmentally
sound operation is verified with
extensive testing throughout
the manufacturing process. All
development testing is to extreme
operating conditions. Baldor
H2 drives surpass all industrial
requirements for electromagnetic
susceptibility, radiated noise, and
conducted emissions. Plus, our
drives are built environmentally
friendly for future generations
through the use of lead-free
components and soldering
techniques. All H2 drives meet
regulations for post-use disposal.

Performance Comparison Volts per Hertz Encoderless Vector Servo
H2 Control Algorithms Control Vector Drive Drive
Velocity Loop bandwidth n Hz wihiout the >1Hz /o DB 10 Hz w/o DB 50 Hz w/o DB 100 Hz wio DB

Dynamic Brake Module (DB)
Minimum speed with full load (RPM) 90 20 0 0
Maximum speed with 25% load (RPM) 1.5 X Base Speed 2 X Base Speed 2.5 X Base Speed 2.0 X Base Speed
Minimum acceleration time (seconds) 3 1 0.1 0.01
Minimum deceleration time (seconds) 3 1 0.1 w/DB 0.01
Maximum starting torque (%) 150% 175% 200% 200%
Speed regulation at full load (%) + 3% (base) + 1% (base) +0.01% (set) +0.01% (set)

The numbers above are for comparison only. Specific system dynamics will affect exact data.
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Control for Every Application

The Baldor H2 family of drives
operate three phase induction
motors in several control modes
as either an open or closed loop
control. Open loop speed control is
available as Inverter Volts per Hertz
and Encoderless Vector. Closed loop
Vector control is accomplished using
a sophisticated fourth generation
space vector control algorithm
and motor feedback. Additional H2
drive models are available to control
closed loop permanent magnet AC
servomotors using motor feedback.

Inverter Volts per Hertz is
the traditional method to control
AC motors in adjustable speed
applications. Easy setup and
operation right out of the box make
this control mode the most popular
motor control method today. Used
for a variety of applications that
require adjustable speed operation
and good speed regulation over
a limited operating speed range
including pumps, fans, and general
machinery applications. Volts per
Hertz is the control method of choice
for applications where multiple
motors are operated simultaneously
from one motor control.

Encoderless Vector operation
is available when tight speed and
current control is desired in an
open loop control environment.

If you need near closed loop
performance without the complexity
of additional wiring and setup,

consider Encoderless Vector control.
Using similar control algorithm

as closed loop vector drives, low
speed operation near zero speed is
possible with good motor current
control. If you're operating a process
such as mixing that needs to detect
when the desired viscosity is
reached or metering pumps where
tight speed control is required, then
consider applying the Encoderless
Vector control mode available in the
H2 drives.

Closed Loop Vector operation
is the ultimate control of AC
induction motors. Using a motor
mounted encoder, or similar
feedback sensor, the control is able
to precisely control motor torque
and associated operating speed.
Using fast microprocessors and
current sensors, the H2 Vector
Drive can segregate motor
current into components that
produce torque from the currents
that produce motor heating. By
minimizing the heating component
of current and accurately controlling
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the torque component of applied

current, the motor will behave very
much like a DC Motor but without
the maintenance. Full torque at
zero speed, ability to directly
command motor torque, tight
speed regulation, and high-speed
motor operation are all available.
Easy setup is accomplished with
selectable rotational or stationary
auto-tuning. Adaptive tuning

will also automatically tweak the
control loop adjustments while
the motor is operating.

Servo Control of three phase
permanent magnet motors is
available in the H2 family of
drive products. Modified Flux
Vector control algorithm and
motor mounted feedback sensor
provide full AC Servo control with
all the advantages of an industrial
package and design. Full torque
at zero speed, quick acceleration,
fast positioning, auto-tuning, and
adaptive tuning are available
in an industrial rated enclosure.



H2® Inverter/Encoderless Vector Drive
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120/240 VAC
180-264 VAC
340-528 VAC

1 Phase - 50/60 Hz
3 Phase - 50/60 Hz
3 Phase - 50/60 Hz

3/4 thru 3 HP
1 thru 60 HP
1 thru 125 HP

INVERTER DRIVE

1 thru 125 HP

515-660 VAC

3 Phase - 60 Hz

Features

* NEMA 1 or NEMA 4X enclosure as standard
* Qutput frequency 0 to 500 Hz

* Peak overload capacity of 175%

* Separate accel/decel rates

« Controlled reversing

» Two and three input PID process control loop

* Selectable preset speeds
* Jog speed

* Plug-in 1/0 connectors

* Micro PLC functions

Design Specifications

* Process follower 0-5 VDG, +5 VDC,
+10 VDC , 0-20 mA, keypad network,

serial, 0-10 VDG, 4-20 mA

 Coast or ramp to stop

» Dynamic braking

* DC injection braking

* 2 analog meter outputs

e 2 opto-isolated outputs

* 2 relay outputs

* Energy Optimization

* Adaptive Tuning

Protective Features

* DC bus charge indicator

e Fault indicator

* Adjustable time based overload

* Cause of last 10 trips retained in memory

e Fault trace function

« Digital display for fault conditions with real
time clock

e Linear heat sink thermal sensor

* |solated control circuitry

Out!)ut Overload Capacity 150% for 60 seconds; 175% for 3 seconds for constant torque
Ratings 115% for 60 seconds for variable torque
Frequency 0-500 Hz standard
Voltage 0-Maximum input voltage (RMS)
Input Frequency 50 or 60 Hz +5%
Ratings Voltage (VAC) 95-130 | 180-264 180-264 | 340-528 | 515-660
Phase Single Phase Three phase (or single phase with derate)
Impedance 1% minimum from mains connection
Control Control Method Sinewave carrier input, Microprocessor controlled PWM output; selectable encoderless vector or V/Hz inverter
Spec PWM Frequency Adjustable 1-5 kHz standard, 5-16 kHz quiet
) Linear to squared reduced, base frequency, output voltage, minimum frequency limit,
Vitiz Ratio maximum frequency limit
Torque Boost 0-30% of input voltage; automatic with manual override
Brake Torque 20% standard on Sizes AA and B, 1% standard on Size C
Skip Frequency Three zones 0-Max frequency
Frequency Setting +5VDC, 0-5VDC + 10 VDG, 0-10 VDC, 4-20 mA, 0-20 mA, digital (keypad), Serial Comms/USB 2.0 and
ModBus RTU standard
Accel/Decel Separate accel/decel rates, 0-3600 sec to maximum frequency, linear, S-curve
Workbench Software available via connection to USB 2.0 port for commissioning wizard,
PC Setup Software ) ) .
firmware download, parameter viewer, scope capture, and cloning
Protective Inverter Trip Over voltage, over current, under voltage, external trip, motor overload, over temperature (motor or control),
Functions output shorted or grounded
Stall Prevention Over voltage suppression, overcurrent suppression
External Output LED indicator for trip conditions, 4 assignable logic outputs, 2 assignable analog outputs
Short Circuit Phase to phase, phase to ground
Keypad Running Output frequency, set frequency, output current (%), voltage, motor RPM, custom units, power, energy consumed
Display Setting Parameter values for setup and review
Trip Separate message and trace log for each trip, last 10 trips retained in memory
Keys 14 key membrane with tactile response
Display Backlit LCD 128 x 64 graphical display
Remote Mount 200 feet (60.6m) maximum from control
Ambient Temperature -10 to + 45°C, derate 3% per degree C above 45°C to maximum ambient temperature of 55°C
Conditions Relative Humidity “Em 1 X_—gi)(:/%) gzagér:]]ggslii{rl]-lgnon—condensmg
Altitude 3300 feet (1000m), derate 2% per 1000 ft (303m) above 3300 ft
Shock 1G
Vibration 0.5G at 10 Hz to 60 Hz
Cooling Forced air included when required
Duty Cycle 1.0

Options: See page 12 for additional Expansion Boards including Ethernet, Isolated Input, etc. See page 13 for optional Dynamic Braking Assemblies.



H2® Inverter Drive Output Ratings BALDOR

With Quad Rating, each control By selecting the desired Operating
can be setup to operate in one of Zone, the control will automatically
four distinct operating zones. The set the PWM frequency, continuous CE UI.
zones are defined by the PWM current, and peak current to the C\* us
frequency, continuous output proper values for the desired
current, and peak output current. Operating Zone.
H2 "Standard Drive" H2 “Quiet Drive”
2.5 kHz PWM Frequency 8.0 kHz PWM Frequency
Constant Torque (Heavy Duty) Variable Torque (Standard) Constant Torque (Heavy Duty) | Variable Torque (Standard)

Catalog |Input
Number | Volt

Size | Input Output Input Output Input Output Input Output
Amp | P [ kw [ 1c | 1P [Amp | wP [ kw [ 1c | b |Amp | HP [kw [ 1c | 1 | Amp | WP [kw | 1 | P

IHH201-E,W | 240 4.2 1 075 42 741 68 2 15 68 78 | 42 1 075 42 74| 42 1 075 42 438
IHH202-E, W | 240 6.8 2 15 68 119] 96 3 22 96 M 4.2 1 075 42 74|68 | 2 15 68 738
IHH203-E, W | 240 9.6 3 22 96 168|152 | 5 37 152 175 6.8 2 15 68 119] 96 [ 3 22 96 11
IHH205-E, W | 240 152 | 5 37 162 266| 22 | 75 56 22 253 | 96 3 22 96 168|152 | 5 37 162 175
[HH207-E, W | 240 2 |75 56 22 385| 22 |75 56 22 322|162 | 5 37 152 266| 22 |75 56 22 253
IHH210-E 240 26 | 10 75 28 49 | 42 5 1 42 483 22 |75 56 22 39 | 28 | 10 75 28 32
IHH215-E 240 42 | 15 11 42 74 | 42 20 15 54 62 28 10 75 28 49 | 42 | 156 11 42 48
IHH220-E 240 54 | 20 15 65 96 | 42 20 15 54 62 42 15 11 42 74 | 56 | 20 15 54 62
IHH225-E 240 68 | 256 187 68 119 | 80 30 224 80 92 54 | 20 15 54 95 | 68 | 25 187 68 78
IHH230-E 240 80 | 30 224 80 140 | 104 | 40 30 104 120 | 78 | 25 187 68 119 | 80 | 30 224 80 92
IHH240-E 240 104 | 40 29 104 182 | 104 | 40 30 104 120 | 80 | 30 224 80 140 | 104 | 40 30 104 120
IHH250-E 240 130 | 50 37 130 228 | 154 | 50 37 154 177 | 104 | 40 29 104 182 | 130 | 50 37 130 167
IHH260-E 240 154 | 60 44 154 270 | 192 | 60 44 192 221 | 130 | 50 37 130 228 | 154 | 60 44 154 177
IHH401-E,W | 480 2.1 075 21 37| 37 2 16 34 39 | 21 075 21 37| 21 1 075 21 24
IHH402-E, W | 480 34 15 34 6 4.8 3 22 48 55 | 21 075 21 387134 | 2 15 34 39
5

IHH403-E, W | 480
IHH405-E, W | 480
IHH407-E, W | 480
IHH410-E, W | 480

1
2

4.8 3 22 48 84| 76 37 76 88 | 34

7.6 5 37 76 133]| 11 75 56 11 127 48

1 |75 56 11 193] 14 10 75 14 161] 76 37 76 133 11 [752 656 11 127

14 | 10 75 14 245| 14 10 75 14 161|113 |75 66 11 193] 16 | 10 75 14 16.1
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IHH415-E 480 21 5 11 21 37| 27 20 15 27 338 14 10 75 14 245| 21 15 11 21 242
IHH420-E 480 27 | 20 15 27 47 | 34 25 185 34 425 | 21 15 11 21 38| 27 |20 15 27 31
IHH425-E 480 34 | 25 185 34 60 [ 40 30 22 40 50 27 | 20 15 27 47 34 | 25 185 34 39
IHH430-E 480 40 | 30 22 40 70 | 52 40 30 52 60 34 | 25 187 34 60 | 40 | 30 22 40 46
IHH440-E 480 52 | 40 30 52 91 65 50 37 65 75 40 | 30 224 40 70 52 | 40 30 52 60
IHH450-E 480 65 | 50 37 65 114 | 77 60 4 77 89 | — | — — — —] = |= — — —
IHH460-E 480 77 | 60 44 77 135 | 96 75 5 96 110 | 65 | 50 37 65 114 | 77 | 60 44 77 89
IHH475-E 480 9% [ 75 56 96 168 | 124 | 100 75 124 143 | 77 | 60 44 77 135| 96 [ 75 56 96 110

IHH4100-E | 480
IHH4125-E | 480
IHH501-E, W | 600
IHH502-E, W | 600
IHH503-E, W | 600
IHH505-E, W | 600
IHH507-E, W | 600
IHH510-E, W | 600

124 | 100 75 124 217 | 156 | 125 93 166 179 | 96 | 75 56 96 168 | 124 | 100 75 124 143
156 | 125 93 156 273 | 180 | 150 112 180 207 | 124 | 100 75 124 217 | 156 | 125 93 156 179
1.7 1 075 17 3 2.7 2 15 27 31 [ 13 |075 056 13 23| 17 1 075 17 2

2.7 2 15 27 471 39 3 22 39 45 | 17 1 075 17 3 2.7 2 15 27 31
39 3 22 39 68] 61 5 3.7 6.1 7 2.7 2 15 27 471 39 3 22 39 45
6.1 5 37 61 107] 9 75 56 9 104 39 3 22 39 68 61 5 37 61 7

9 75 56 9 158 11 10 75 11 127 6.1 5 37 61 107] 9 75 56 9 104
1310 75 11 193] 11 10 75 11 127] 938 |76 656 9 168|113 | 10 75 11 127

IHH515-E 600 175115 11 17 30 | 23 20 15 22 253|113 |10 75 11 193] 18 | 15 11 17 196
IHH520-E 600 23 | 20 165 22 39 | 28 25 185 27 31 18 15 11 17 30 23 | 20 15 22 25
IHH525-E 600 28 | 25 18 27 47 | 28 25 185 382 368 | 23 | 20 15 22 39 | 28 | 25 185 27 3
IHH530-E 600 33 [ 30 22 32 56 | 42 40 30 41 51 - = = === = = —
IHH540-E 600 42 | 40 30 41 72 | 56 5 3% 5 60| — ] = - - —] == — — —
IHH550-E 600 5% | 50 37 52 91 67 60 45 62 71 - = = =] == = = —
IHH560-E 600 62 | 60 44 62 109 | 77 75 686 77 89 52 50 37 52 91 62 | 60 44 62 71
IHH575-E 600 77 | 75 5 77 135 99 | 100 75 99 114 | 62 60 44 62 109 | 77 | 75 56 77 89

IHH5100-E | 600
IHH5125-E | 600

99 | 100 75 99 173 | 125 | 125 93 125 144 | 77 75 56 77 135 99 [100 75 99 114
1256 [ 1256 93 125 219 | 144 | 150 112 144 166 | 99 | 100 75 99 173 | 125 | 125 93 125 144

ZIZIEIZIZEIE|lOlOoloooow|o|=|Z|EEIZIEIE|loo|oloooow|lox=|E R E(IZIEIE|lOOo00|w|w|w|Z[EEIEIER

IHH601—E1 120 12 1 075 42 741 20 2 15 68 78 | 74 |075 056 32 56 | 12 1 075 42 48
240 6.3 1 075 42 741102 | 2 15 68 78 | 48 [075 056 32 56 | 6.3 1 075 42 48
IHH602—E1 120 20 2 15 68 119]| 30 3 22 96 11 12 1 075 42 74| 20 2 15 68 7.8
240 102 2 15 68 119]| 144 | 3 22 96 M 6.3 1 075 42 741102 | 2 15 68 738
IHH603—E1 120 30 3 22 96 168] 30 3 22 96 M 20 2 15 68 119] 30 3 22 96 M
240 144 | 3 22 96 168 144 | 3 22 96 11 (102 2 15 68 119(144 ] 3 22 96 11

1. Denotes single phase control.



Features

VECTOR DRIVE

* NEMA 1 enclosure as standard

e Qutput frequency 0 to 500 Hz

 Peak overload capacity of 175%

e Automatic tuning to motor

e Full rated torque down to zero speed

* Digital speed or torque control

» Two and three input PID process control loop
e Linear or S-curve deceleration

15 preset speeds/positions

* Plug-in 1/0 connectors

e Micro PLC functions

H2® Vector Drive

3/4 thru 3 HP
1 thru 60 HP

1 thru 125 HP
1 thru 125 HP

120/240 VAC
180-264 VAC
340-528 VAC
515-660 VAC

1 Phase - 50/60 Hz
3 Phase - 50/60 Hz
3 Phase - 50/60 Hz
3 Phase - 60 Hz

Protective Features

 Adjustable current limit

* |solated control circuitry

» Digital display for fault conditions with real
time clock

e Fault track function

e Selectable automatic restart at momentary
power loss

* DC bus charge indicator

e Cause of last 10 trips retained in memory

e 24 VDC isolated user supply

* |solated encoder power supply

Design Specifications

» Motor shaft orient to marker

* Process follower 0-5 VDG, +5 VDC,
+10 VDC , 0-20 mA, keypad network,
serial, 0-10 VDC, 4-20 mA

e Coast or ramp to stop

¢ 2 assignable analog outputs

* 2 assignable opto outputs

e 2 assignable relay outputs

* 2 assignable analog inputs

» Adaptive tuning to load

* USB 2.0 full speed port

* ModBus RTU port

Output ) 150% for 60 seconds, 175% for 3 seconds for constant torque
Ratings Overload Capacity 115% for 60 seconds for variable torque
Frequency 0-500 Hz
Voltage 0-maximum input voltage (RMS)
Input Frequency 50 or 60 Hz +5%
Ratings Voltage (VAC) 95-130 | 180-264 180-264 |  340-528 |  515-660
Phase Single Phase Three phase (or single phase with derate)
Impedance 1% minimum from mains connection
Control Control Method Microprocessor controlled PWM output, selectable closed loop vector; encoderless vector; or V/Hz inverter
Spec PWM Frequency Adjustable 1-5 kHz STD, 5-16 kHz quiet
Speed Setting +5VDC, 0-5VDC +10 VDC, 0-10 VDG, 4-20 mA, 0-20 mA, digital (keypad), Serial Comms/USB 2.0,
and ModBus RTU standard
Accel/Decel 0-3600 sec.
Motor Matching Automatic tuning to motor with manual override
PO setpSoftvare | LTI o, paramelr owet soopscapure, and doning
Motor Feedback Type Incremental encoder coupled to motor shaft; optional resolver feedback
Feedback Pulses/Rev 50-20,000 selectable, 1024 standard
Voltage Output 2 channel in quadrature, 5 VDC, or 12 VDC differential
Marker Pulse Required for position orientation
Power Input 5VDC, 250 mA /12 VDC, 200mA maximum
Max. Frequency 4 MHz
Positioning Optional buffered encoder pulse train output for position loop controller
Protet_:tive Vector Trip Over voltage, over current, under voltage, external trip, motor overload, over temperature (motor or control),
Functions Output shorted or grounded, encoder loss
External Output LED indicator for trip conditions, 4 assignable logic outputs, 2 assignable analog outputs
Short Circuit Phase to phase, phase to ground
Keypad Running Output frequency, motor RPM; output current (%), voltage, custom units, power, energy consumed
Display Setting Parameter values for setup and review
Trip Separate message and trace log for each trip, last 10 trips retained in memory
Keys 14 key membrane with tactile response
Display Backlit LCD 128 x 64 graphical display
Remote Mount 200 feet (60.6m) maximum from control
Ambient Temperature -10 to + 45°C, derate 3% per degree C above 45°C to maximum ambient temperature of 55°C
Conditions Relative Humidity 90% max RH non-condensing
Altitude 3300 feet (1000m), derate 2% per 1000 ft (303m) above 3000 ft
Vibration 0.5G at 10 to 60 Hz
Cooling Forced air included when required
Duty Cycle 1.0

Options: See page 12 for additional Expansion Boards including Ethernet, Isolated Input, etc. See page 13 for optional Dynamic Braking Assemblies.
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H2® Vector Drive Output Ratings BALDOR

With Quad Rating, each control By selecting the desired Operating
can be setup to operate in one of Zone, the control will automatically
four distinct operating zones. The set the PWM frequency, continuous CE
zones are defined by the PWM current, and peak current to the C Us
frequency, continuous output proper values for the desired
current, and peak output current. Operating Zone.
H2 "Standard Drive" H2 “Quiet Drive”
2.5 kHz PWM Frequency 8.0 kHz PWM Frequency
Constant Torque (Heavy Duty) Variable Torque (Standard) Constant Torque (Heavy Duty) | Variable Torque (Standard)

Catalog |Input
Number | Volt

ZHH201-E | 240
ZHH202-E | 240
ZHH203-E | 240
ZHH205-E | 240
ZHH207-E | 240
ZHH210-E | 240
ZHH215-E | 240
ZHH220-E | 240
ZHH225-E | 240
ZHH230-E | 240
ZHH240-E | 240
ZHH250-E | 240
ZHH260-E | 240

Size | Input Qutput Input Qutput Input Qutput Input Qutput

Amp | HP [ kw [ 1c [ P | Amp [ HP [ kW [ 1C | 1P |Amp [ HP [ kW | 1C | 1P | Amp | HP [kw | 1c | 1P
42 | 1 075 42 74168 | 2 15 68 78 | 42 075 42 74 42 | 1 075 42 48
68 | 2 15 68 119] 96 | 3 22 96 11 | 42 075 42 74168 | 2 15 68 78
96 | 3 22 96 168|152 5 37 152 175] 68 15 68 119] 96 | 3 22 96 11
152 | 5 37 152 266| 22 | 75 56 22 253 | 96 22 96 168152 | 5 37 152 175
22 |75 56 22 385| 22 | 75 56 22 322|152 37 152 266 22 |75 56 22 263
28 |10 75 28 49 | 42 [ 15 11 42 483| 22 |75 56 22 39 | 28 | 10 75 28 32
42 |15 11 42 74| 42 | 20 15 54 62 | 28 | 10 75 28 49 | 42 | 15 1142 48
54 |20 15 55 96 | 42 | 20 15 54 62 | 42 | 15 11 42 74 | 56 | 20 15 54 62
68 | 25 187 68 119 | 80 | 30 224 80 92 | 54 | 20 15 54 95 | 68 | 25 187 68 78
80 | 30 224 80 140 104 | 40 30 104 120 | 78 | 25 187 68 119 | 80 | 30 224 80 92
104 [ 40 29 104 182 | 104 | 40 30 104 120 | 80 | 30 224 80 140 | 104 | 40 30 104 120
130 | 50 37 130 228 | 154 | 50 37 154 177 | 104 | 40 29 104 182 | 130 | 50 37 130 167
154 | 60 44 154 270 [ 192 | 60 44 192 221 [ 130 | 50 37 130 228 | 154 | 60 44 154 177

a1 (N | = | —

ZHH401-E | 480 2.1 1 075 21 37| 37 2 15 34 39 | 21 1 075 21 37| 21 1 075 21 24
ZHH402-E | 480 34 2 15 34 6 4.8 3 22 48 55 | 21 1 075 21 37| 34 2 15 384 39
ZHH403-E | 480 4.8 3 22 48 84| 76 5 37 76 88 | 34 2 15 34 6 4.8 3 22 48 55
ZHH405-E | 480 7.6 5 37 76 133| 11 75 66 11 127 | 48 3 22 48 84| 76 5 37 76 88
ZHH407-E | 480 Al 75 56 11 193] 14 10 75 14 161 76 5 37 76 133 11 |75 66 11 127

ZHH410-E | 480
ZHH415-E | 480
ZHH420-E | 480
ZHH425-E | 480
ZHH430-E | 480
ZHH440-E | 480
ZHH450-E | 480
ZHH460-E | 480
ZHH475-E | 480
ZHH4100-E | 480
ZHH4125-E | 480
ZHH501-E | 600
ZHH502-E | 600
ZHH503-E | 600
ZHH505-E | 600
ZHH507-E | 600
ZHH510-E | 600
ZHH515-E | 600
ZHH520-E | 600
ZHH525-E | 600
ZHH530-E | 600
ZHH540-E | 600
ZHH550-E | 600
ZHH560-E | 600
ZHH575-E | 600
ZHH5100-E | 600
ZHH5125-E | 600

14 10 75 14 245] 14 10 75 14 161 [ 113 |75 56 11 193| 156 | 10 75 14 161
21 15 11 21 387 | 27 20 15 27 338 | 14 10 75 14 245| 21 15 11 21 242
27 | 20 15 27 47 | 34 25 185 34 425 21 15 11 21 368| 27 [ 20 15 27 31
34 | 256 185 34 60 | 40 30 22 40 50 27 | 20 15 27 47 34 | 25 185 34 39
40 | 30 22 40 70 | 52 40 30 52 60 34 | 25 187 34 60 | 40 | 30 22 40 46
52 | 40 30 52 91 65 5 37 65 75 40 | 30 224 40 70 52 | 40 30 52 60
65 | 60 37 65 114 | 77 60 4 w7 8 | — | — - - —| —=|= — — —
77 | 60 44 77 135 | 96 75 56 96 110 | 65 | 50 37 65 114 | 77 | 60 44 77 89
9%6 | 75 56 96 168 | 124 | 100 75 124 143 | 77 | 60 44 77 135 | 96 | 75 56 96 110
124 | 100 75 124 217 | 156 [ 125 93 156 179 | 96 | 75 56 96 168 | 124 [ 100 75 124 143
156 | 1256 93 156 273 | 180 | 150 112 180 207 | 124 | 100 75 124 217 | 156 [ 125 93 156 179
1.7 1 075 17 3 2.7 2 15 27 31 [ 13 |075 056 13 23| 17 1 075 17 2
2.7 2 15 27 47 | 39 3 22 39 45 | 17 1 075 17 3 2.7 2 15 27 341
3.9 3 22 39 68| 61 5 37 61 7 2.7 2 15 27 47| 39 3 22 39 45
6.1 5 37 61 107] 9 75 56 9 1041 39 3 22 39 68 ] 61 5 37 61 7
9 75 56 9 168 M 10 75 11 127 ] 61 5 37 61 107] 9 |[71/2 56 9 104
1310 75 11 193] 11 10 75 11 127|193 |75 56 9 158|113 | 10 75 11 127
175115 11 17 30 | 23 20 15 22 263|113 |10 75 11 193] 18 |15 11 17 196
23 | 20 15 22 39 | 28 25 185 27 31 18 15 11 1730 23 |20 16 22 25
28 | 25 18 27 47 | 28 26 185 32 368 | 23 | 20 15 22 39 28 | 25 185 27 31
33 | 30 22 32 5 | 42 40 30 41 51 - - = = === = = —
42 | 40 30 41 72 | 56 % 3 52 60| —- - - —]—=—]|—- — — —
5 [ 50 37 52 I 67 60 45 62 71 - - = = === = = —
62 | 60 44 62 109 | 77 75 56 77 89 52 50 37 52 91 62 | 60 44 62 71
77 | 75 5 77 135 ] 99 [ 100 75 99 114 | 62 60 44 62 109 | 77 |75 56 77 89
99 | 100 75 99 173 | 126 [ 126 93 125 144 | 77 | 75 56 77 135| 99 [100 75 99 114
1256 | 125 93 125 219 | 144 | 150 112 144 166 | 99 | 100 75 99 173 | 125 | 125 93 125 144

ZIZIZIE|IE|IZ|lOoo|ololoo|w|wm|mEEEIZIZE O|o|ooooo|m|oeEEZEEERlo|lO00o|w|o=|R|ZEIEIR

ZHHE01-E' 120 12 1 075 42 74| 20 2 15 68 78 | 74 [075 056 32 56 | 12 1 075 42 48
240 6.3 1 075 42 741102 2 15 68 78 | 48 [075 056 32 56 | 6.3 1 075 42 48
ZHHE02-E! 120 20 2 15 68 119] 30 3 22 96 M 12 1 075 42 741 2 2 15 68 7.8
240 102 ] 2 15 68 119|144 | 3 22 96 11 6.3 1 075 42 741102 2 15 68 78
7HHB03-E' 120 30 3 22 96 16.8| 30 3 22 96 1 20 2 15 68 11.9] 30 3 22 96 N
240 144 | 3 22 96 1681 144 | 3 22 96 11 1102 ] 2 15 68 1191144 | 3 22 96 11

1. Denotes single phase control.



SERVO DRIVE

3 thru 54 Amps
3 thru 27 Amps

180-264 VAC
340-528 VAC

H2® AC Servo Control

3 Phase - 50/60 Hz
3 Phase - 50/60 Hz

Features

* NEMA 1 enclosure as standard

 Peak overload capacity up to 200%

e Industry standard +10 VDC input command
* Optional expansion boards

* Digital speed control or torque control

e Auto tuning to motor with manual-override
e Plug-in 1/0 connectors

* Programmable linear or S-curve acceleration
* |solated control circuitry

* 24 VDC isolated user supply

15 preset speeds/positions

Design Specifications

* IGBT power devices

* Process follower capability

 Simulated quadrature encoder output with
index pulse

¢ 9 opto-isolated inputs

* 2 assignable analog outputs

e 2 assignable logic outputs

* 2 assignable relay outputs

* 2 assignable analog inputs

* USB 2.0 full speed port

Protective Features

* Motor overspeed

e Adjustable current limit

* Digital display for fault conditions with real
time clock

* Fault trace functions

* Manual restart

 Over/Under voltage

e Line to line and line to ground faults

e Over-temperature

* Motor overload

Output Overload Capacity 200% for 3 seconds (quiet constant torque mode)
Ratings 150% for 60 seconds (constant torque mode)
Output Current See ratings table
Voltage 0 to maximum input VAC
Input Frequency 50 or 60 Hz + 5%
Ratings \loltage 240 VAC (180-264 VAC), 480 VAC (340-528 VAC)
Phase Three phase (or single phase with derate)
Impedance 1% minimum from mains connection
Control Control Method Microprocessor controlled PWM output; field oriented vector control
Spec PWM Frequency Standard 8 kHz - Adjustable 1-16 kHz
Speed Setting +5VDC, 0-5VDC +10 VDC, 0-10 VDC, 4-20 mA, 0-20 mA, digital (keypad),
Serial Comms/USB 2.0, and ModBus RTU standard
Velocity Loop Bandwidth Theoretical open loop 100 Hz maximum
Current Loop Bandwidth Adjustable to 1500 Hz
Max. Output Frequency 500 Hz
Motor Matching Auto-tuning to motor with manual override
PC Setup Software Workbench Software available via connection to USB 2.0 port for commissioning wizard,
firmware download, parameter viewer, scope capture, and cloning
Motor Feedback Type Resolver coupled to motor shaft
Feedback Sine/Cosine Inputs 4.2 Vs £10% (maximum coupled)
Excitation (Reference Voltage) 8.4 Vs @ 10 kHz
Transformation Ratio 0.5 only
Positioning Qutput for position loop controller, simulated encoder 1024 ppr quadrature with index
Protective Servo Trip Over voltage, over current, under voltage, external trip, motor overload,
Functions over temperature (motor or control), output shorted or grounded, resolver loss
External Output LED indicator for trip conditions, 4 assignable logic outputs, 2 assignable analog outputs
Short Circuit Phase to phase, phase to ground
Keypad Running Output frequency, set frequency, output current (%), voltage, motor RPM, custom units,
Display power, energy consumed
Setting Parameter values for setup and review
Trip Separate message for each trip, last 10 trips retained in memory
Keys 14 key membrane with tactile response
Display Backlit LCD; 128 x 64 graphical display
Remote Mount 200 feet (60.6m) maximum from control
Ambient Temperature -10 to + 45°C, derate 3% per degree C above 45°C to maximum ambient temperature of 55°C
Conditions Relative Humidity 90% maximum RH non-condensing
Altitude 3300 feet (1000m), derate 2% per 1000 ft (303m) above 3000 ft
Shock 1G
Vibration 0.5G at 10 to 60 Hz
Cooling Forced air included when required
Duty Cycle 1.0

Options: See page 12 for additional Expansion Boards including Ethernet, Isolated Input, etc. See page 13 for optional Dynamic Braking Assemblies.



H2® AC Servo Control Output Ratings

BAIL.DOR
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H2 “Quiet Drive” H2 "Standard Drive"
8.0 kHz PWM Frequency 2.5 kHz PWM Frequency

Catalog Input Input Output Input Output

Number Volt Size Amp kw IC P Amp kW IC P
SHH2A03-E 240 AA 3.2 0.56 3.2 6.4 4.2 0.75 4.2 7.4
SHH2A04-E 240 AA 4.2 0.75 4.2 8.4 6.8 1.5 6.8 11.9
SHH2A07-E 240 AA 6.8 15 6.8 13.6 9.6 2.2 9.6 16.8
SHH2A10-E 240 AA 9.6 2.2 9.6 19.2 15.2 37 15.2 26.6
SHH2A15-E 240 AA 15.2 3.7 15.2 30.4 22 5.6 22 38.5
SHH2A22-E 240 B 22 5.6 22 44 28 7.5 28 49
SHH2A28-E 240 B 28 7.5 28 56 42 11 42 74
SHH2A42-E 240 B 42 11 42 84 57 15 55 96
SHH2A54-E 240 C 56 15 54 94.5 70 18.5 68 119
SHH4A02-E 480 AA 2.1 0.75 2.1 4.2 2.1 0.75 2.1 37
SHH4A03-E 480 AA 34 15 34 6.8 34 1.5 34 6
SHH4A05-E 480 AA 4.8 2.2 4.8 9.6 4.8 2.2 4.8 8.4
SHH4A08-E 480 AA 7.6 37 7.6 15.2 7.6 37 7.6 13.3
SHH4A11-E 480 AA 11.3 5.6 11 22 11 5.6 11 19.3
SHH4A14-E 480 B 15 7.5 14 28 14.4 7.5 14 25
SHH4A21-E 480 B 22 11 21 42 21.6 11 21 37
SHH4A27-E 480 B 28 15 27 54 28 15 27 47

Keypad Extension Cables

For the convenience of our
customers, we offer a connected
plug/cable assembly. This assembly
provides the connectors from the
keypad to the control for remote

keypad operation.

Approx.

Catalog Cable Extension Ship,

Number Length Wt.
CBLHHO15KP 5 feet (1.5 meter) 1
CBLHHO30KP 10 feet (3.0 meter) 1
CBLHHO46KP 15 feet (4.6 meter) 1
CBLHHOG1KP 20 feet (6.1 meter) 2
CBLHHO91KP 30 feet (9.1 meter) 3
CBLHH152KP | 50 feet (15.2 meter) 3
CBLHH229KP 75 feet (22.9 meter) 4
CBLHH305KP | 100 feet (30.5 meter) 5
CBLHH457KP | 150 feet (45.7 meter) 6
CBLHHG610KP | 200 feet (61.0 meter) 7

10
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H2® Workbench Application Development Tool

Included as a standard feature
with every H2 drive is a copy of H2
Workbench, a PC based application
development tool. Workbench is an
extremely easy to use programming
tool that can be used for a variety
of functions:

+ Commissioning Wizard
« Software Oscilloscope
- Parameter View/Edit

* Drive Monitoring

* On-Line Help

* Spy Window

« Software Download

« Drive 1/0 Configuration

An example of the built-in
software oscilloscope is shown at
right. Real time information can be
saved and graphed to give a visual
display of the selected control
profile. H2 Workbench is also used
as the programming interface into
the Mint® Expansion Board.
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Toolbar: Software Oscilloscope: Spy Window:
+ Single click navigation * Digitally capture data * User selectable
* Quick access to useful » Save and print captured » Velocity

tools
» Easy to use graphical
prompts

traces

values

» User configurable color

scheme

* Commanded and actual

* Bus voltage
 Motor current
+ Control temp
* Position

* Position error

Mint®..the Simple Approach to Motion Control

Mint

MOTION PRODUCTS

Originally created over 15 years
ago, Baldor's Mint motion language
is now available for Baldor H2
drives. The language that made
motion control easy to setup and
program has been refined and
thoroughly tested in thousands

11

of applications. With the addition
of a Mint Expansion Board, any H2
Vector or Servo drive is upgraded to
include complete position controller
capability for a single axis of motor
operation.

Positioning capabilities include
Master Axis Follower, Electronic
Gearbox, Flying Shears, Registration,
Virtual Master, and Cam functions.
The master encoder input supports
differential inputs for A, B, and C

(index pulse). Extension of the
global control platform using a
CANopen channel for connection
to an additional 1/0 breakout box
or CAN operator terminals is also
possible.

Mint is one of the most widely
used motion programming
languages in the world. When
combined with the reliability and
ease of use of a H2 drive, the
performance you experience is
second to none.



Expansion and Accessory Boards

Baldor H2 drives offer a wide
variety of plug-in expansion boards
to allow controls to be interfaced
with various inputs and outputs.
One, two or three expansion boards
may be mounted into the control
to custom tailor the inputs, outputs,
and feedback requirements to
the application. Baldor also offers
several expansion boards that allow
direct interfacing with popular
PLC’s. Depending on the choice,
these may consist of an expansion
board, software, or a combination
of both.

All H2 drives include a Modbus
RTU Communications port as
standard.

Ethernet Server Board

Baldor makes remote monitoring
and control adjusting easier than

:Yala

Baldor H2

ever before with our Ethernet
server connection expansion

board. This expansion board allows
connection with the Ethernet, using
a standard web browser, giving the
operator point and click setup and
monitoring of all Baldor H2 drives.
Best of all, no additional program is
necessary because the control acts
as a server to build HTML pages on
your desktop computer screen!

Additional Expansion
Boards

Isolated Input Board (90-130
Volts): This board replaces the opto
inputs on the main control board
with isolated inputs. All inputs must
be in the same voltage range and
one side of all inputs is common.
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Screw terminals are provided for
easy installation.

Master Pulse Reference/Pulse
Follower: This board is software
selectable to create a master pulse
reference based on the control's
speed/direction command or can
be selected as an isolated pulse
follower. The follower's ratio can
be increased or decreased using
the keypad. The master or follower
pulse train can also be configured
as a two channel quadrature pulse
with complements or configured as
a one channel pulse train for speed
and one channel for direction. As
a follower, the pulse train can be
scaled and retransmitted to the
next follower as received from the
master.

High Resolution Analog:
Contains two high resolution inputs
to be used as additional analog
sources to the control. The
resolution is as follows:

+ 10 VDC = 16 bit, 0-10 VDC = 15
bit, + 5 VDC = 15 bit, 0-5 VDC =

14 bit, 4-20 mA = 15 bit, and

0-20 mA = 15 bit. Also contains
two high resolution analog outputs
in addition the 2 outputs already on
the control board. The outputs are
selectable for =10 VDC, 0-10 VDC,
+5 VDC, 0-5 VDC, 4-20 mA, and
0-20mA with inverting capability.

12
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Bus Communication Expansion Boards

The ability to communicate is popular PLC and plant automation your drives to communicate to

important in industrial automation networks including: DeviceNet,
Ethernet IP, Profibus DP, and

Lonworks.

cells of other machines, or large
and even more important in the plant automation networks, the
areas of drives and process control. Baldor H2 drive family can do the
As a standard feature, the H2
drives include a Modbus RTU

communications port. If you need

Baldor H2 drives offer a variety of

talking...and listening too!

optional plug-in expansion boards
that connect directly to several

Catalog Number Description
EXBHHOO1AO01 Ethernet Server Expansion Board
EXBHHO02A01 Mint® Expansion Board
EXBHHO03A01 Isolated Input Expansion Board
EXBHHOO05A01 High Resolution Analog Board
EXBHHO07A01 Master Pulse Reference / Isolated Pulse Follower
EXBHHO12A01 Ethernet IP Communications Expansion Board
EXBHHO13A01 DeviceNet Expansion Board
EXBHHO14A01 Profibus DP Expansion Board
EXBHHO16A01 LonWorks Communications Expansion Board

Dynamic Braking Resistor Assemblies

For those applications that
require the motor to reverse
quickly or stop faster than the
built-in braking allows, additional
capabilities can be added to any
H2 drive. No need for an additional

transistor as Baldor includes an
internal transistor with every

unit. Dynamic Braking Resistor
Assemblies include braking
resistors completely assembled and
mounted into a NEMA 1 enclosure.

Selecting the braking resistor is as
easy as choosing the correct ohm
value for the control and adequate
continuous watts capacity to meet
load requirements.

Input Hp Total Continuous Rated Watts
Volts Ohms 600 1200 2400 4800 6400 9600 14200
1-7.5 20 RGAB20 RGA1220 RGA2420
040 10-20 6 RGA1206 RGA2406 RGA4806
25-40 4 RGA1204 RGA2404 RGA4804
50-60 2 RGA4802 RGAB402 RGA9602 RGA14202
1-3 120 RGA6120 RGA12120 RGA24120
5-75 60 RGABG0 RGA1260 RGA2460 RGA4860
480 10 30 RGAB30 RGA1230 RGA2430 RGA4830
15-25 20 RGAG20 RGA1220 RGA2420 RGA4820
30-60 10 RGA1210 RGA2410 RGA4810
75-125 4 RGA1204 RGA2404 RGA4804 RGAB404 RGA9604 RGA14204
1-3 120 RGAG120 RGA12120 RGA24120
5-10 60 RGAB60 RGA1260 RGA2460 RGA4860
600 15-25 30 RGAB30 RGA1230 RGA2430 RGA4830
30 24 RGA1224 RGA2424 RGA4824
40-125 14 RGA4814 RGAB414

13



Outline and Dimensions
Size AA, B and C Controls

BAIL.DOR

0.25 = B 'i l«— C 4%
(6.35) Npy ———0—f ——r
dia ([ N
2 Y | T
. ] Exhaust
A
Al
> X
é SaTToR %
Size # Holes Diameter
2> Hz | ¢
oSS fore| Y AA 4 0.6 (15)
0.25 7l > -
(6.35) B Size AA
dia
'3 B | C |
o Ooft—r i e
0.35 | ® 2 N
(8.9) Exhaust
—— 11 Size # Holes Diameter
17
AT —— B 3 0.6 (15)
—— 11 3 1.25 (32)
————— 11
C 3 0.6 (15)
3 1.68 (42)
D 3 0.6 (15)
3 1.68 (42)
®
o ) L = \
0.35 (8.9) —|f=—
l B1 | Size B, Cand D
Dimensions inches (mm)
Size Outside Mounting
Height (A) Width (B) Depth (C) Height (A1) Width (B1)
AA 12.27 (311) 7.97 (202) 8.21 (208) 11.75 (298) 7.38 (187)
B 18.00 (457) 9.10 (231) 9.77 (248) 17.25 (438) 7.00 (178)
C 22.00 (559) 9.10 (231) 9.77 (249) 21.25 (540) 7.00 (178)
D 28.00 (711) 11.50 (292) 13.00 (330) 27.25 (692) 9.50 (241)
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Contact your nearest Baldor District Office at these world-wide locations, or visit www.baldor.com

UNITED STATES

ARIZONA
PHOENIX
4211 S 43RD PLACE
PHOENIX, AZ 85040
PHONE: 602-470-0407
FAX: 602-470-0464

ARKANSAS
CLARKSVILLE
1001 COLLEGE AVE.
CLARKSVILLE, AR 72830
PHONE: 479-754-9108
FAX: 479-754-9205

CALIFORNIA
LOS ANGELES
6480 FLOTILLA
COMMERCE, CA 90040
PHONE: 323-724-6771
FAX: 323-721-5859

HAYWARD

21056 FORBES STREET
HAYWARD, CA 94545
PHONE: 510-785-9900
FAX: 510-785-9910

COLORADO
DENVER
2520 W BARBERRY PLACE
DENVER, CO 80204
PHONE: 303-623-0127
FAX: 303-5695-3772

CONNECTICUT
WALLINGFORD
65 SOUTH TURNPIKE ROAD
WALLINGFORD, CT 06492
PHONE: 203-269-1354
FAX: 203-269-5485

FLORIDA
TAMPA/PUERTO RICO/
VIRGIN ISLANDS
3906 EAST 11TH AVENUE
TAMPA, FL 33605
PHONE: 813-248-5078
FAX: 813-247-2984

GEORGIA
ATLANTA
62 TECHNOLOGY DR
ALPHARETTA, GA 30005
PHONE: 770-772-7000
FAX: 770-772-7200

ILLINOIS
CHICAGO
1601 FRONTENAC ROAD
NAPERVILLE, IL 60563
PHONE: 630-848-5100
FAX: 630-848-5110

INDIANA
INDIANAPOLIS
5525 W. MINNESOTA STREET
INDIANAPOLIS, IN 46241
PHONE: 317-246-5100
FAX: 317-246-5110

IOWA
DES MOINES
1800 DIXON STREET, SUITE C
DES MOINES, 1A 50316
PHONE: 515-263-6929
FAX: 515-263-6515

MARYLAND
BALTIMORE
6660 SANTA BARBARA RD.
SUITE 22-24
ELKRIDGE, MD 21075
PHONE: 410-579-2135
FAX: 410-579-2677

MASSACHUSETTS
BOSTON
6 PULLMAN STREET
WORCESTER, MA 01606
PHONE: 508-854-0708
FAX: 508-854-0291

MICHIGAN
DETROIT
33782 STERLING PONDS BLVD.
STERLING HEIGHTS, MI 48312
PHONE: 586-978-9800
FAX: 586-978-9969

GRAND RAPIDS

668 3 MILE ROAD NW
GRAND RAPIDS, MI 49504
PHONE: 616-785-1784
FAX: 616-785-1788

MINNESOTA
MINNEAPOLIS
21080 134TH AVE. NORTH
ROGERS, MN 55374
PHONE: 763-428-3633
FAX: 763-428-4551

MISSOURI
ST LOUIS
422 INDUSTRIAL DRIVE
MARYLAND HEIGHTS, MO 63043
PHONE: 314-298-1800
FAX: 314-298-7660

KANSAS CITY

1501 BEDFORD AVENUE

NORTH KANSAS CITY, MO 64116
PHONE: 816-587-0272

FAX: 816-587-3735

NEW YORK
AUBURN
ONE ELLIS DRIVE
AUBURN, NY 13021
PHONE: 315-255-3403
FAX: 315-253-9923

NORTH CAROLINA
GREENSBORO
1220 ROTHERWOOD ROAD
GREENSBORO, NC 27406
P O BOX 16500
GREENSBORO, NC 27416
PHONE: 336-272-6104
FAX: 336-273-6628

OHIO
CINCINNATI
2929 CRESCENTVILLE ROAD
WEST CHESTER, OH 45069
PHONE: 513-771-2600
FAX: 513-772-2219

CLEVELAND

8929 FREEWAY DRIVE
MACEDONIA, OH 44056
PHONE: 330-468-4777
FAX: 330-468-4778

OKLAHOMA
TULSA
2 EAST DAWES
BIXBY, OK 74008
PHONE: 918-366-9320
FAX: 918-366-9338

OREGON
PORTLAND
20393 SW AVERY COURT
TUALATIN, OR 97062
PHONE: 503-691-9010
FAX: 503-691-9012

PENNSYLVANIA
PHILADELPHIA
1035 THOMAS BUSCH
MEMORIAL HIGHWAY
PENNSAUKEN, NJ 08110
PHONE: 856-661-1442
FAX: 856-663-6363

PITTSBURGH

616H BEATTY ROAD
MONROEVILLE, PA 15146
PHONE: 412-380-7244
FAX: 412-380-7250

TENNESSEE
MEMPHIS
4000 WINCHESTER ROAD
MEMPHIS, TN 38118
PHONE: 901-365-2020
FAX: 901-365-3914

TEXAS
HOUSTON
4647 PINE TIMBERS
SUITE # 135
HOUSTON, TX 77041
PHONE: 713-895-7062
FAX: 713-690-4540

DALLAS

3040 QUEBEC
DALLAS, TX 75247
PHONE: 214-634-7271
FAX: 214-634-8874

UTAH
SALT LAKE CITY
2230 SOUTH MAIN STREET
SALT LAKE CITY, UT 84115
PHONE: 801-832-0127
FAX: 801-832-8911

WISCONSIN
MILWAUKEE
2725 SOUTH 163RD STREET
NEW BERLIN, WI 53151
PHONE: 262-784-5940
FAX: 262-784-1215

INTERNATIONAL SALES
FORT SMITH, AR
P.O. BOX 2400
FORT SMITH, AR 72902
PHONE: 479-646-4711
FAX: 479-648-5895

CANADA
EDMONTON, ALBERTA
4053-92 STREET
EDMONTON, ALBERTA T6E 6R8
PHONE: 780-434-4900
FAX: 780-438-2600

OAKVILLE, ONTARIO

2750 COVENTRY ROAD
OAKVILLE, ONTARIO L6H 6R1
PHONE: 905-829-3301

FAX: 905-829-3302

MONTREAL, QUEBEC

1844 WILLIAM STREET
MONTREAL, QUEBEC H3J 1R5
PHONE: 514-933-2711

FAX: 514-933-8639

VANCOUVER,

BRITISH COLUMBIA

1538 KEBET WAY

PORT COQUITLAM, BC V3C 5M5
PHONE 604-421-2822

FAX: 604-421-3113

WINNIPEG, MANITOBA

54 PRINCESS STREET
WINNIPEG, MANITOBA R3B 1K2
PHONE: 204-942-5205

FAX: 204-956-4251

AUSTRALIA
UNIT 3, 6 STANTON ROAD
SEVEN HILLS, NSW 2147,
AUSTRALIA
PHONE: (61) (2) 9674 5455
FAX: (61) (2) 9674 2495

UNIT 8, 5 KELLETTS ROAD
ROWVILLE, VICTORIA, 3178
AUSTRALIA

PHONE: (61) (3) 9753 4355

FAX: (61) (3) 9753 4366

AMERICA DEL SUR
APTDO. 0818-00440
CIUDAD DE PANAMA, PANAMA
PHONE: +507 261-5347
FAX: +5607 261-5355

CENTRO AMERICA Y CARIBE
RESIDENCIAL PINARES DE SUIZA
POL. 15 #44,

NVA. SAN SALVADOR, EL SALVADOR
PHONE: +503 2288-1519
FAX: +603 2288-1518

CHINA
SHANGHAI JIAHUA BUSINESS CENTER
ROOM NO. A-8421
808 HONG QIAO ROAD
SHANGHAI 200030
PHONE: 86-21-64473060
FAX: 86-21-64078620

GERMANY
DIESELSTRASSE 22
D-85551 KIRCHHEIM
MUNICH, GERMANY
PHONE: +49 89 90 5080
FAX: +49 89 90 50 8492

INDIA
14, COMMERCE AVENUE
MAHAGANESH COLONY
RAUD ROAD
PUNE - 411 038
MAHARASHTRA, INDIA
PHONE: 91 20 25 45 95 31
FAX: 91 20 25 45 95 30

ITALY
BALDOR ASR AG
SUCCURSALE DI MENDRISIO
VIA BORROMINI, 20A
CH-6850 MENDRISIO
SWITZERLAND
PHONE: 0041 91 640 99 50
FAX: 0041 91 630 26 33

JAPAN
DIA BLDG 802,
2-21-1 TSURUYA-CHO,
KANAGAWA-KU
YOKOHAMA, 221-0835, JAPAN
PHONE: 81-45-412-4506
FAX: 81-45-412-4507

KOREA
ROOM 208-37
INCHEON INDUSTRIAL GOODS
CIRCULATING CENTER
SONGHYEON 3-DONG, DONG-GU
INCHEON. KOREA, 401-705
PHONE: 82 32 588 3263
FAX: 82 32 588 3254

MEXICO
KM. 2.0 BLVD. AL AEROPUERTO
LEON 37545, GUANAJUATO,
MEXICO
PHONE: 52 477 761 2030
FAX: 52 477 761 2010

MIDDLE EAST & NORTH AFRICA
VSE INTERNATIONAL CORP.
3233 NORTH ARLINGTON HEIGHTS
SUITE 100W
ARLINGTON HEIGHTS, IL 60004
PHONE: 847 590 5547

SINGAPORE
51 KAKI BUKIT ROAD 2
K B WAREHOUSE COMPLEX
SINGAPORE 417863
PHONE: (65) 6 744 2572
FAX: (65) 6 747 1708

SWITZERLAND
POSTFACH 73
SCHUTZENSTRASSE 59
CH-8245 FEUERTHALEN
SWITZERLAND
PHONE: +41 52 647 4700
FAX: +41 52 659 2394

TAIWAN
1F, NO 126 WENSHAN 3RD STREET,
NANTUN DISTRICT, TAICHUNG CITY 408
TAIWAN (R.0.C)
PHONE: +886 4238 04235
FAX: +886 4238 04463

UNITED KINGDOM
6 BRISTOL DISTRIBUTION PARK
HAWKLEY DRIVE
BRISTOL BS32 0BF U.K.
PHONE: +44 1454 850000
FAX: +44 1454 859001
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