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Tips for Specifying Variable Frequency Drives
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For nearly 40 vyears, variable frequency
drives (VFD) have been controlling the
speed of three-phase alternating-current
(AC) induction motors. In addition to
saving energy, there are many things
to consider for maximum efficiency,
control, operation, and motor life when using
VFDs.

A VFDs speed control is  neces-

sary for applications where variable torque
and horsepower are available, such as centrifu-
gal pumps, blowers, fans, mixers, and agitators.

Benefits of using VFDs

Reducing motor speed saves energy in a variety of
fan, blower, and pump applications. Reduced inrush
current when starting the motor along with con-
trolled acceleration and deceleration are big benefits.
Other key advantages include non-emergency motor
start-stop control and motor overload protection.
Features on the VFD, such as a keypad or potentiome-
ter, allow manual adjustment of parameters, including
speed and torque. Automatic or dynamic adjustment
of these parameters is also possible using a PLC or
other controller.
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Size based on loads

When it comes to sizing the VFD, don't just match
the horsepower of the motor. Review of the operating
profile is also important. Changing loads, continuous
running vs frequent starts and stops, changes in torque,
and peak current demands can all affect the size
of the VFD required for the application.

Peak current demands may create temporary overload
conditions, yet the VFD must provide adequate current
for proper motor performance. In an application such
as a conveyor with a heavy load, high breakaway
torque may demand power and torque, requiring an
oversized VFD. The additional headroom provided by
a larger drive is worth the small increase in price and
extra panel space.

For more insightful articles like
this one, visit our library:
http://go2adc.com/go-library
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Braking
When decelerating a motor, a
VFD can provide approximately
20% of the available torque for
braking (it's a matter of shed-
ding the extra current that
generated during braking). For heavy, high-inertia loads and
frequent start-stop applications, adding a braking resistor can
significantly increase braking torque.

Interface to the VFD
While simple pushbuttons are sometimes
used, an automated approach might
include discrete and analog output signals
from a PLC (or other controller) for the run,
jog, and speed control functions of the VFD.
Often, a combination of discrete, analog, and
preset control is used. For example, a
controller may send an analog speed
signal and discrete signals for the run and jog
functions, while the acceleration and
deceleration parameters remain preprogrammed in the drive.

Understanding digital

communication options

To reduce or eliminate hardwiring, digital communication
such as Modbus RS-232/RS-485, EtherNet/IP, EtherCAT, or other
protocols can be used to control the drive and set parameters.
This type of communication also enables monitor-
ing drive statuses, such as speed and current, and
may also enable remote configuration  capability.
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Apply the right control mode

Some drive control modes require specific types of AC drives.
Volts-per-Hertz (V/Hz) drives the are most common and
work well for pump and fan applications. As speed accuracy
requirements increase, sensorless vector (SVC) drives, field-
oriented control (FOC) drives, and closed-loop VFDs with
encoder feedback provide accurate speed regulation for
web handling, paper mills, printing presses, and converting
applications.
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Define the motion profile

Before setting a drive's parameters, be sure to understand the
motion profile. What speed is required? Should the motor be
accelerated slowly or quickly? These are just some of the ques-
tions that need to be answered. The VFD parameters must also
be understood to ensure optimum drive setup and control.

Outline installation requirements

VFDs create heat during operation that may need to be vent-
ed out of the control cabinet, particularly if there are frequent
starts and stops. Running a motor at low speeds for extended
periods also generates heat and can require an inverter-duty

»

rated motor, which includes a built-in fan.
Some VFDs may have a NEMA 4X (wash-
down) rating and can be mounted externally.
Ambient temperature is still a concern in this
case.

Specify operation parameters

The AC drive manual covers many installation requirements.
An important installation note is to not use a contactor
or disconnect switch at the AC drive input for run-stop
control, but only to remove power from the drive input under
an emergency stop condition. Use discrete signals or digital
communication for non-emergency start and stop functions
during normal operation.

Handle noise and

harmonics
Noise  and  harmon-
ics generated by a VFD
can damage connected
motors and nearby equip-
ment. Passive harmonic
filters such as AC line reac-
tors and chokes are often
installed to reduce these
problems. Check the drive
installation manual and
use these filters to reduce
harmonics and protect theVFDs from transient overvoltage. Ac-
tive harmonic filters can also be used to reduce noise generated
by the VFD.

YAUTOMATIONDIRECTS:
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Selecting Motors for Industrial Applications

For more insightful articles
1 like this one, visit our library:

http://go2adc.com/go-library
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Efficient use of motors is always important, but there are
many other things to consider when specifying an electric
motor. Mechanical and environmental considerations are on
the list, as is the application and operation. All of these fac-
tors are important, but the application is where the selection
process should start.

The application defines the motor load, speed, acceleration,
deceleration, and duty cycle of the motor. This all feeds into
the horsepower and torque requirements. Specific shaft
speed and position requirements help determine the type
of motor used, and define whether the motor load is con-
stant or variable horsepower/torque.

Load Types
There are four main load types commonly used in industrial
automation:

Type 1 - Variable horsepower and constant torque
Gear pumps, cranes, and conveyors are examples of variable
horsepower and constant torque applications. Constant
speed AC and DC motors work well in these applications
where the horsepower requirements may vary, but the load
remains constant.

Type 2 - Variable torque and constant horsepower

A web unwind or rewind machine is an example of a vari-
able torque and constant horsepower application because
the load increases with the diameter of the roll and vice
versa. DC motors and servo motors work well here, and AC
motors with closed loop drives are another option. Consider
regenerative power in this case to increase efficiency.

»

Type 3 - Variable horsepower and variable torque
Centrifugal pumps, fans, and mixers/agitators require vari-
able horsepower and variable torque. When speed increas-
es, so does the motor load. Variable frequency drives (VFDs)
are often used in these situations.

Type 4 - Positional control or torque control

Motion control applications with linear motion slides and
actuators often require accurate positional control, and
some presses and tension control systems use torque con-
trol. Feedbackis usually required, and servo and stepper mo-
tors are often a good choice.

AC Mortor DC Mortor DC GEARBOX
You only need to choose between two classifications of
motors, AC and DC, but there are over three dozen motor
types used in industrial applications. Fortunately, looking
through AutomationDirect’s website, you'll find solutions
for motor applications using servo systems, stepper systems,
general purpose and inverter duty AC motors, or general
purpose DC motors and gearmotors. The selection of mo-
tors and drives should cover most industrial automation
motor applications.
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Three common motor speed/torque control applications
include constant speed, variable speed, and position
(or torque) control.

Constant Speed

Many applications only require the motor to run at a constant
speed with no need for acceleration and deceleration ramps.
Simple on/off control using branch circuit protection fusing,
contactors, and overloads are all that is needed to turn the
motor on and off. Motor starters, manual motor controllers, or
soft starters are also often used. Common AC and DC motors
are suitable in these applications. Both types have simple and
efficient designs and require minimal maintenance.

CONTACTOR MorTor SorFT
(w/OVERLOAD) STARTER STARTER
Variable Speed

Precisely controlling the speed of fans, centrifugal pumps, mixers/
agitators, conveyors, and other loads can greatly increase energy
efficiency. The ability to control acceleration and deceleration may
also help handle product better, such as on a conveyor, and reduce
mechanical issues by being gentler on the motor and drivetrain of
the system. Coarse positioning of product can also be accomplished
with variable speed control using slowdown and stop photoeyes.
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DC and AC motors work
well in most variable speed
applications.  DC  drives
have been around for over
100 years, and variable
speed drives for AC motors
have been in use for about
30 years.

DC Drive AC Drive

DC motors are commonly used on conveyors and other frac-
tional horsepower applications because they provide full torque
at low speeds, with torque remaining constant throughout
much of the speed range. Many DC motors use brushes which
require maintenance, so keep that in mind or spend a little more
money for brushless DC motors, or switch to ACmotorsanddrives.
An AC induction motor with a VFD is the popular choice today.
If it is a fan or pump application, this is often the best option,
especially if motor loads are over 1 HP.

SERVO SYSTEM STEPPER SYSTEM

Position (or torque) Control

Beyond simple constant speed and variable speed applications
is motion control. Executing precise position control and imple-
menting motion profiles with closed loop control often requires
a servo or stepper system. Dispensing applications and moving
a linear slide or actuator are examples.

»

At the low speed end of the precision scale, a stepper system,
open or closed loop, is a good choice, especially since the
stepper has full torque at zero speed. As speeds and accuracy
requirements increase, a servo system is a good choice because
it handles dynamic loads and complex motion profiles better
than a stepper.

Gearing

Depending on the speed required, a gearbox may be
considered regardless of the motor type.  Gearboxes
increase  torque  while reducing the top  speed.

A gearbox can allow the motor to run in a more efficient speed
range, to operate in a range where more power is available, to
run more coolly, or all of the above.

To help with motor, drive and gearbox sizing, AutomationDi-
rect has online product selectors and configuration utilities for
Sure-Servo  complete  systems, AC motors, SureGear
gearboxes, and more. With application and environmental
information in hand, it’s possible to calculate load inertia, torque,
and speed along with the mass and size of the load.

There is a wide choice of AC, DC,
stepper, and servo motors available for
your applications. Identify whether it
is a constant speed, variable speed, or
position control application, and then
size and select appropriately using
online guidance from AutomationDirect.

GEARBOXES

YAUTOMATIONDIRECTS:
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Introduction to Motor Controls

Most factory automation involves moving machinery driven
by electric motors. These automated systems frequently use
general-purpose motors with simple on/off (across-the-
line) control. Although these applications seem deceptively
simple, NEC article 430 provides lengthy guidelines for mo-
tor controllers, installations, and wiring. It covers the require-
ments and specifications for motor control components,
such as:

- Disconnecting means « Motor controllers
« Branch circuit protection + Overload protection

Disconnecting Means

A disconnecting means must be able to open all
ungrounded supply conductors and is usually required to
be within sight of the controller, the motor, and the driven
machinery.

Branch Circuit Protection

Branch circuit protection devices provide short-circuit and
ground fault protection. They must also be able to handle
the motor starting current, which can be several times the
full load amp rating (FLA) of the motor.

Motor Controllers

Motor controllers must have suitable ratings to stop and start
the motor, and be able to interrupt the locked-rotor current
of the motor. If they don't also function as disconnects, they
are only required to open as many conductors as necessary
to stop the motor.
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Coil surge suppression unit

» Motor starters operate induction motors and
Auxiliary contact Contactor protect them against running or stalled over-
block currents

« Manual motor protectors provide an all-in-one
motor control/protection solution, integrat-
ing control, disconnecting means, and circuit
protection

- Magnetic contactors provide compact,
electrically operated load control for diverse load
switching needs

+ Overload relays provide reliable and accurate
Auxiliary contact electronic or thermal protection from device or
block component overload or phase loss

Auxiliary contact
block

Overload Protection
Overload protection against heating due to motor over-

Typical devices used for across-the-line starting:

loads and failure to start. It does not protect against
short circuits or ground faults, but the prolonged exces-
sive current that can cause damage due to overheating.

Across-the-line Motor Starting

Across-the-line  motor starting is used when the
application can run at the motor’s maximum speed,
where speed and voltage sags/spikes don't pose a prob-
lem. These motor starting components are commonly
used when neither the electrical and mechanical soft-
ening effects of a soft starter nor the speed control of a
variable speed drive are required.
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IEC Magnetic Motor Starters
IEC motor starters are a combi-
nation of devices used to start,
run, and stop induction motors
based on commands from an
operator or a controller. The
motor starter must have at least
two components to operate: a
contactor to open or close the
flow of energy to the motor, and
an overload relay to protect the
motor against thermal overload.
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IEC Manual Motor Protectors
IEC manual motor protec-
tors integrate a local ON/
OFF control, motor overload
protection,  disconnecting
means, instant short-circuit
trip, and phase-loss protec-
tion into one device. Models
are available in capacities up
to 100A, from brands such
as WEG, Fuji, IronHorse, and
AutomationDirect.

IEC Magnetic Contactors

IEC magnetic contactors in capacities up to 400A
are well-suited for switching and controlling mo-
tors and other heavy loads for industrial appli-
cations. Contactors are available with AC or DC
coils and a wide selection of voltage ratings.

IEC Safety Contactors
IEC safety contactors provide a safe and reliable
way to control electrical power in industrial and
commercial applications.

IEC Overload Relays

IEC overload relays provide reliable
electronic or thermal protection
from device or component over-
load or phase loss relays are avail-
able in various amperage capacities
with models offering configurable
parameters, self-powered operation,
and communications capabilities.

Motor Disconnects & Controllers
Manual motor controllers and
disconnects safely control and
disconnect power from motors
and provide an OSHA required
lockout means.

YAUTOMATIONDIRECTS:
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Need help choosing the correct part for your next project?
Our online product selectors for motors and motor control make it easy

Online Selector Tools

.

AC Motors Selector

Soft Starter Selector

GO! http://go2adc.com/choose

‘ FRONT-1024-16page-drives-motor_controls-edits.indd 8

Gear Box Selector

GO! http://go2adc.com/ss-selector

Focus: Soft Starter Selector

Like our other selectors, this
selector has a simple drop-
down style menu. You can
choose from a comprehen-
sive list of over 40 soft starter
applications that most close-
ly match your requirements
(or simply choose an applica-
tion class), select your motor
voltage and size, then answer
afewsimple questionssuchas

"Anticipated starts per hour” (you can try a conservative number and
a liberal number to see how it affects the product offering); “Ambient
temperature”; “Altitude’, etc. and the selector will provide suggestions for
an appropriate soft starter.

You'll also find technical data and definitions to help you gain more
soft starter application knowledge, increasing your confidence as you
make your selection. Once you've decided on the criteria that best
matches your application needs, you can simply choose from the
list of models offered and add one to your shopping cart. The end
result is the purchase of a correctly sized (and economically priced)
soft starter that will meet your needs and requirements: quickly,
easily and confidently.
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I www.AutomationDirect.com l
Looking for
FREE online PLC
trammg? Thousands of videos Tens of thousands of photos and CAD drawings

We have that too! http://go2adc.com/vids .
Many FREE resources are available 24/7
Just simply go to:

go2adc.com/plc-training @ !a : E Library.AutomationDirect.com ®

Access free video
libraries that explain
the fundamentals of PLC
control as well as provide
in-depth training on

AutomationDirect’s Software for
families of PLCs. many products
No time or viewing Manuals (downloadable) —
limitations, simply enter your - full-featured White papers Application E-books
email address to register and ready to use article library
your account or continue @ Join the discussion at: community.AutomationDirect.com

e www.AutomationDirect.com 1-800-633-0405 WTAUTOMATIONDIRECTS
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If it’s in your cabinet...
...it's online at AutomationDirect.com

LS Electric PLCs
+ Productivity1000 micro-modular PLCs
« Productivity2000 micro-modular PLCs
« Productivity3000 modular PLCs

Productivity®Open Arduino-compatible
industrial controller

« ProductivityCODESYS
« Do-more® BRX,H2 and T1H series PLCs
« CLICK® and CLICK PLUS micro brick PLCs

+ 1/0 expansion modules
available include discrete, analog,
temperature and high-speed
(depending on model)

+ DirectLOGIC® components still available
for maintaining legacy systems

Programmable
Controllers

\(i]'] Tube

10-Link master
modules, hubs, and
a variety of 10-Link
enabled devices

« Distributed I/0
with Modbus TCP,
EtherNet/IP. Modbus
RTU, DeviceNET
communication
options
m - Various combinations
of discrete (AC, DC,
rela?/, high-speed) and
analog inputs and
() outputs available
X Universal
Field I/0

‘ 0924-donut-line-card.indd 2 @

HMI/Operator
Interface

Communications

+ C-more® operator interface HVI touch

panels in various sizes up to 22 inches
with wide screen options available

« C-more headless HMI - same functionality

as C-more touch panels without display
size restrictions

Low-cost C-more Micro text and touch
panels - 3, 4, and 6-inch models

C-more and C-more Micro HMI design
software free to download

+ ViewMarq® LED message displays
« ATLAS® industrial monitors

Industrial managed and
unmanaged Ethernet switches

« StrideLinx VPN routers and
cloud services for secure remote
access

Pocket Portal lloT remote 1/0O
« MQTT gateways
« Modbus gateways
+ Network adapters/ converters
+ PoE injectors

+ Copper and fiber optic Ethernet
cables
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AC and DC Drives

Software
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DURAPuLSE® variable frequency
AC drives up to 300hp, featuring GS10, GS20,
GS20X, GS30, and G54 series

Toshiba AS3 ACVFDs up to 300 hp

IronHorse variable frequency drives up to 30hp featuring
ACN and ACG series

WEG CFW100, CFW300 and CFW500 AC drives up to 150hp,
depending on series

WEG CFW500 drives ug to 20hp, IronHorse® AC drives
up to 30hp and DURAPulse GS20X drives up to 10hp
available in a NEMA 4X enclosure

IronHorse DC drives up to 30 hp
Drive accessories
Soft starters up to 480A

What our current customers think:
www.automationdirect.com/reviews

Free PLC « Free HMI
programming
software (download)

programming
software (download)

- Configuration - Free AC drive configura-

software packages
for a variety of process
instruments

tion and programming
(built-in PLC) software
(download)

Free motion control
systems’ configuration
software (download)

IronHorse general gurpose
AC motors up to 300hp

- Stainless steel and white epoxy

washdown AC motors
Stainless steel AC motors
IronHorse Farm Duty up to 10hp

IronHorse three-phase ODP
motors up to 50hp

U.S. Motors inverter duty AC
motors up to 10hp

Marathon inverter duty AC
motors up to 100hp

+ Marathon permanent magnet

AC motors up to 10hp

+ Marathon single-phase AC motors

up to 5hp
DC motors up to 2hp

Motor controls and
contactors up to 300hp

+ WEG general purpose AC motors and

AC brake motors up to 20 hp

Motors and
Motor Controls

+ Toshiba Severe Duty AC Motors up to 100hp

MGM IEC and IEC brake motors up to 5 hp

Process

.

Temperature and process controllers
Digital and process panel meters

Temperature sensors
and transmitters

Infrared pyrometers

Pressure sensors and gauges
Level sensors and controllers
Flow sensors and transmitters
Signal conditioners

Pipeline valves

Solenoid /media separated
process pipeline valves

Current to pneumatic (I/P) transducers
Vibration switches and transmitters
Trumeter graphical panel meters
Cloud data logger with I/0

Hour meters and counters

YAUTOMATIONDIRECTS:

10/3/24 3:120PM ‘

®



ReeR MOSAIC safety
controllers

IDEM® and Dold® safety relays

Speed/Standstill safety relay
modules

+ WEG safety contactors

Safety :

Power Transmission

0924-donut-line-card.indd 4

Safety laser scanners
Magnetic safety switches

Magnetic coded safety
switches

RFID coded safety
switches

Light curtains from Contrinex,
ReeR and Datalogic

Two-Hand controls

Trapped key interlocks
Safety enabling switches
Safety mats and edges
Safety bumpers

Intrinsically safe isolators
Hazardous location devices
Safety enabling switches
IDEM Z-Range safety devices

IDEM Universal Gate Boxes

+ Worm gearboxes

- Stainless steel worm
gearboxes

+ Helical gearboxes

- Precision gearboxes

+ Timing belts and pulleys
+ Couplings and bushings

+ Shafting and shaft
supports

« igus polymer bearings
+ GAM rack and pinions
+ Linear bearings and rail

Structural Frames/Rails

SureFrame cut-to-length aluminum
T-slotted rails make constructing
a frame or machine easy and quick.

+ Complete assortment of
hardware and accessories
to complete your slotted rail
project

+ You specify length and cut
angles for each piece

« No cut fees

+ Select sizes and weights
available in UV-resistant black
anodized

Ergoswiss lifting columns

Free 2-day delivery on all orders
over $49

Relays & Timers

Tools

Electro-mechanical relays
Intrinsically safe relays
Phase monitoring relays

- Alternating relays
+ Optocoupler relays

Pump seal failure relays
Voltage monitoring relays
Slim interface relays
Power relays

Solid state relays
Hazardous location relays

+ Timer relays

.

.

Multi-Function Digital
Counter / Timer /
Tachometers

Force-guided relays

Southwire multimeters
and testers

Southwire, Wiha, and Wera
nutdrivers

Sensor tester

Wera, Wiha, and MEGAPRO
screwdrivering tools

Wera wrenches, ratchets
and sockets

Southwire, Wiha, JOKARI,
and AutomationDirect
pliers and stripping tools

SapiSelco cable ties
RUKO hole cutting tools
RUKO grinders and burrs

Crimping tools from
AutomationDirect,
Southwire, Wiha, and Z+F

Tool cases and bags
Master Appliance heat guns

Wall Lenk soldering irons
and guns

10/3/24 3:120PM
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Circuit Protection

Identification
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Eaton and Gladiator UL
489 miniature
circuit breakers

AutomationDirect,
Gladiator, and Fuji UL
489 molded case circuit
breakers

Eaton and Gladiator
UL1077 supplementary
protectors

Edison fuses, fuse
holders and fuse blocks

Socomec, Gladiator®
and Bryant® disconnect
switches

Bryant UL 508 manual
motor controllers

Socomec manual
transfer switches

E-T-A, Gladiator, and
WAGO electronic circuit
protectors

Merz rotary cam
switches

Code brand scanners, including 1D,
2D and DPM images; scanners can
read all commonarcodes.

Datalogic rugged handheld barcode
scanners

Contrinex RFID devices use radio
frequencies to read and transmit data
without the need for line of sight.

AutomationDirect Standalone RFID
R/W units provide fast and long range
communication with RFID tags

Datalogic smart vision sensors make a
decision based on a captured image,
very useful for applications requiring
presence and/or orientation object
detection.

ifm machine mount barcode scanners
and cameras

Swivellink mounting systems

» Wenglor vision lighting

Motion Control

Sensors

ProductivityMotion controller

LS Electric® XGB Motion-
Centric PLC with EtherCAT®

L
SursServo@’% d{g/'t(e\?v and
motors, up to
LS Electric® servo drives and * * * * *

motors up to 7.5kW
(including EtherCAT® models) SY CUSTOMERS

Stepger and servo
gearboxes

SureStep® stepper drives and
NEMA motors

Stepper motor linear
actuators

Leadshine® stepper drives
Encoders
CUI Devices® kit encoders

XYZ gantry components,
including linear slides and

actuators

+ Proximity sensors

« Photoelectric
Sensors

+ Limit switches

+ Precision limit
switches

« Inclination sensors
- Laser sensors

+ Color and contrast
sensors

+ Light grids
-+ Encoders

- Current and voltage
sensors

+ Position indicators

Ground fault sensors

Pressure sensors and
gauges

Temperature
sensors, switches,
transmitters, and
thermometers

Liquid level sensors
Flow sensors
Ultrasonic sensors
Fork sensors

Linear position
Sensors

Vibration sensors

YAUTOMATIONDIRECTS:
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Pushbuttons,
Switches and Lights

KILLARK® hazardous location control stations
IDEM emergency stops
Fuji 16mm plastic pilot devices

Fuji®, Schmersal, and Eaton metal/
plastic 22 and 30mm pilot devices

IP69K-rated pilot devices from Schmersal
Captron IP69K capacitive pilot devices

Patlite, Pfannenberg, and WERMA audible
and visual signal beacons

- WERMA and Patlite stacklights

Molex pendant switches
Foot switches
Alarms, horns and buzzers

Pneumatics

0924-donut-line-card.indd 6
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Valves

General-purpose process
valves

Manifold process valves
Stacking process valves
NSF Cert water valves
Potable water valves
Pipeline/process valves
Solenoid valves

Power Products
Hydraulics

Hydraulic power units

+ NFPA style hydraulic cylinders
with many mounting options

« Tubing, hose and fittings in a wide
variety of configurations

+ Air cylinders and position switches

+ Solenoid valves (including I1SO 5599
valves)

+ Rodless air cylinders

« Modular solenoid valves
(Ethernet or hardwired)

- Air preparation and air relief valves
« Pushbutton valves

« Total Air Prep (TAP) all-in-one units
- Rotary actuators and grippers

Pressure switches, transmitters,
and transducers

Pneumatic pushbuttons
and limit switches

« Electro-pneumatic systems

+ Vacuum products; suction cups,
ejectors, spring plungers

Acme Electric®, Hammond and
Murrelektronik transformers

« AchieVe, BLOCK, LUTZE, RHINO,

and WAGO power supplies

« SureStep and International Power

linear power supplies

Roxburgh and Eaton line filters
and surge protectors

Roxburgh power outlets

Hammond drive isolation
transformers

Edison®, and Penn Union power
distribution blocks

Bryant® electrical Plugs, connec-
tors and receptacles, and other
wiring devices

AcuAMP® AC current transformers

Socomec multifunction power
meters

- Trumeter graphical panel meters
+ Surge protection devices

+ Regulators
Solenoid valves
Hand valves

« Check valves

+ Push-to-connect
water fittings

+ Tubing
+ Hose
Hose clamps

Water (Potable) Components

10/3/24 3:150PM ‘
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. Konnectlt®and . ZIPport® connectors All of our cable is availal.ale cut to your specified
EIINrI\(ectors@’ terminal . Murrelektronik and lengths so you can eliminate waste and purchase
ock systems ZIPport multi-port only what you need - plus it’s cut for free and
« Bryant power wiring distribution blocks hi d FAST!!
devices + Sensor cables shipped FAST!!
» Wire duct and tubing . General-and - Portable cords « Motor and VFD supply
. St;f)r;dard and stanitary special-purpose cable . Power cables cables
cable entry systems ties » Data & Communication
for enclosures . Epson portable label + Tray-rated cables cables
« Wire end connectors, printers + Low voltage control & « Process &

signal cables instrumentation cables

600V control cables « Thermocouple and RTD
Food and beverage extension wire/cable
(FDA approved) cables

Wiring Solutions Cut to length cables
unless otherwise indicated

- Over 6,300 NEMA rated

cable glands, sanitary
cable glands, connec-
tors and fittings

« Electrical tape

enclosures from Saginaw, : . .
HAMMOND Hammond,Wiegmgnn, AutomaFlonDlrec'{ has a large selection
MANUFACTURING. Integra, Quadritalia, of quality electrical wire that meets
Attabox and Stahlin all NFPA and NEC requirements, sold in

W + Many types of metallic and

prespooled lengths at great prices.
« MTW machine tool wire
« TFFN fixture wire

« THHN general purpose
building wire

non-metallic enclosures
« Modular enclosures
« Data communication racks
« Sanitary enclosures

» HMI enclosure suspension ; ;
arm systems AWM appliance wire

- « Heating, cooling and + DLO power cable

climate control Bu I k Electrical « HAR Harmonized wire
- Lighting

. Wide selection of Hook-up/Building Wire

YAUTOMATIONDIRECT:S
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AutomationDirect.com
Product Eng ing and Develog t AutomationDirect.com HQ campus and warehouses

AutomationDirect
3505 Hutchinson Rd
Cumming GA 30040

Our campus is located about 45 minutes north of Atlanta, GA, USA. We're all here
- our sales and technical support teams, purchasing, accounting, and of course our
multiple huge warehouses and speedy logistics team.

AutomationDirect.com has been a leader in providing affordable,
quality industrial control products to the U.S. and Canada for more
than two and a half decades.

As a privately-held efficiently run company, we take pride in serving
our customers the way they want to be served - honestly and fairly.
We do everything we can to accomplish this day in and day out.
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www.AutomationDirect.com 800-633-0405
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« Honest up-front pricing (no gimmicks)
« Quick delivery - order today, it ships fast!
« Top technical support as rated consistently

by our customers

« FREE shipping on orders over $49
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