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Product Focus: Circuit Protection
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. e What is Circuit Protection?

Circuit protection is a crucial element of industrial machine and electrical
system designs, providing the utmost safety for both personnel and
equipment. A circuit can become overloaded when its current exceeds
the load it was designed to handle. There are many reasons why an
electrical circuit may become overloaded and potentially cause damage to
equipment, as well as fires and injury to personnel. In the US., all construc-
tion and equipment design and installation must adhere to rules and regulations
developed by agencies such as the National Fire Protection Association (NFPA),
who publishes NFPA70, the National Electrical Code (NEC). There may also be local
requirements that must be followed as well. For every code and regulation, there are
easily obtained devices that have been specifically designed to make meeting these
requirements and ensuring the safety of systems and personnel as easy as possible.
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Common Causes of Electrical Problems

When designing, updating, or modifying a system or industrial machine, it is extremely im-
portant to understand the overall electrical system. You may want to add equipment and as-
sume that all you need is to have the electrical power source available and simply add wiring
to connect to this addition. However, it is critical to know if adding this load will overtax the
system and create problems. Knowing the voltage, amperage and any other requirements
ensures that your new design or modification can handle the load and operate efficiently.

Many common issues in electrical systems can be addressed with practical measures:

. Power Surge: Power surges cost U.S. companies more than $80B yearly in equipment losses,
downtime, and other damages. There is a tendency to associate a power surge with lightning strikes;
however, about 80% of surdes are generated within a power system. This can be solved by install-
ing industrial surge protection devices, which will protect branch and/or individual equipment.

. Overloading: When adding new equipment or devices, it is important to ensure that the pow-
er source can handle the additional load required. A higher amperage breaker or fuse may be
adequate, but sometimes a new circuit may be required to ensure safe and reliable operation.




Exposed Wiring: Exposed wiring is a serious potential hazard for various reasons. A careless
or temporary installation may leave wires exposed, or a damaged wire jacket might go unnoticed.
Exposed wires could cause a short resulting in equipment damage, fire, and even serious injury to
personnel. Correct exposed wiring, add wire ducts or conduit, or replace wire with a wire/cable that
meets the specifications for the installation.

Incorrect Wire/Cable: All cable and wire are designed to meet specific voltage, amperage,
and even environmental conditions. The wire gauge size, material, sleeve material and jacket
material all have an application purpose. It is important to select the wire that meets all requirements
for your installation.

Improperly Sized Circuit Breakers or Fuses: Circuit breakers and fuses are available in many
sizes, shapes, ratings and configurations. A circuit breaker or fuse whose capacity has been under-
sized will cause service interruption and failure, while an oversized capacity circuit breaker or fuse
will not protect the downstream system, causing system failure, equipment damage and even fire.
Make sure all circuit breakers or fuses are properly sized for their loads.

Inadequate Control or Disconnect Switches and Devices: Improperly sized control switch-
es, disconnects, and power devices can cause failure or damage to components. Make sure all such
devices support the specifications of the equipment they are controlling.

Improper Grounding: Inadequate grounding can lead to serious system damage due to voltage
fluctuations from power supplies, lightning, or accidental contact with a high voltage line. In addition,
electronic devices within the system, lightning, or even the switching of heavy electrical loads like
motors, may cause Electromagnetic Interference (EMI), which in turn can cause erratic operation or
failure of any electronic circuit. Grounding provides a low impedance path that limits these voltages
and stabilizes interference.
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«  Equipment/Device Failure: It is possible for equipment to fail and cause an overload or
power surge, resulting in damage to other devices. Make sure that all equipment connected to
the same circuit is also individually protected from power surges or spikes.

«  Enclosures and Wiring: Even something as simple as selecting the correct enclosure, fittings,
cable glands, terminals and more can cause issues if not done correctly. All these components
are designed to meet certain specifications to ensure that all personnel and equipment is pro-
tected. An enclosure exposed to water splash or hazardous conditions will leak and cause shorts
if the correct NEMA rating is not selected. Make sure all meet your requirements.

o Electrical Noise or Electromagnetic Interference: Certain industrial equipment and
devices may cause a disturbance in an electrical system. This disturbance is created by electro-
magnetic induction or radiation, which can generate a frequency that will cause other devices to
operate erratically. To prevent this, the addition of power line filters will reduce or eliminate the
effects of any EMI or RF frequencies carried by cables/wiring in a system. Shielded cables can
also help reduce or eliminate this problem. Use both to ensure the most trouble-free operation.



What Type of
Protection to Use?

With so many products available, it has become increasingly

difficult to choose appropriate devices for specific requirements.

Motor feeder
short circuit and . . . .

grgggtgcfggg This chart provides general guidance on what devices are
suitable for various aspects of circuit protection within an

Motor .
electrical system.
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means
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Molded Case Current Manual Motor :
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Branch or Supplementary Circuit Protection?

Branch Circuit Protection .
Branch circuit protection typically
refers to overcurrent protection for
conductors and devices following
a previous protective device. UL
489-rated circuit breakers are often
used for branch circuit protection
of feeder circuits downstream from
amain disconnect, internal/exter-
nal receptacles, external motors

or HACR equipment (heating, air
conditioning and refrigeration).

Supplementary
Protection

disconnecting means.
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UL1077-rated supplementary
protectors are used for overcurrent
protection within appliances or
electrical equipment, or where
branch circuit protection is already
provided or not required. Supple-
mentary devices are often used

for lower-load equipment, internal
loads, or as a simple additional

UL 489
UL1077 % Branch External
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Example of UL 489 and UL 1077 Application

www.AutomationDirect.com |-800-633-0405 VAU ?

UL489
Branch Protection

- UL489 Listed or Recognized
+CSAC22.2No.5
- International ratings available depending on breaker type

Function

. Oﬁens automatically on Overload and Short Circuit
when properly applied within its ratings
- Protects wire and cable against Overload and Short Circuit

Applications

« Branch circuit protection in control panels, panelboards,
switchboards and motor control centers

- Motor overload and motor short circuit protection
(UL489 Recognized motor circuit protectors) for control panels
and motor control centers

Features

- Bolted down or DIN-rail mounted

- External handle mechanisms available
- Field mounted accessories

- Stand alone branch circuit protection

- Various levels of protection (curve type)
« High voltage and interruption levels ﬁjp to 100 kAIC @ 480V)

kAIC = thousands of Amps interrupt capacity
Summary

A Supplementary Protector can’t be used for Branch Circuit Protection.
Understanding the difference between Branch Circuit Protection and Supplementary Protection helps to ensure their proper use.

UL1077

Supplementary Protection

- UL Recognized under UL1077
« CSA 22.2 No. 285
« |[EC 60947-2 or IEC 898

- Opens automatically on Overload and Short Circuit

- Provides additional equipment protection where branch circuit
protection is already provided or not required

- Not suitable for the protection of branch circuit conductors

- Used within appliances or other electrical equipment such as con-
trol circuits, control power transformers, relays, PLC 1/0 points and
Iic?hting circuits

- Ideal replacement for fuses that are applied as supplementary
protection

« DIN-Rail mounted

- Field mounted accessories

- Various levels of protection (curve type)
« 10 kAIC @ 240 VAC

« 10 kAIC @ 277 VAC and 5 kAIC @ 480VAC
« 10 kAIC @ 48VDC




Fuses:
Why and Where

Fuses can serve the same purpose as circuit

breakers and are usually a more cost-
effective method of overcurrent protection.
They work well in applications where high

fault current exists, and are commonly used to
protect transformers, power supplies, and motors.

Fuses’ main advantage is that they don't wear out
as there are no moving parts, and contamination
by dust or oil is unlikely. The biggest disadvantage
is the need for replacement after operation, unlike
a circuit breaker, which can typically be reset.

Also, fuses inherently increase the chance of single
phasing. Thus, while a fuse protects the system from
afault, equipment can be damaged by a single-phase
condition, so key devices should be equipped with
blown-fuse detection phase monitoring devices.

Common terms for fuse selection

Ampere Rating: The continuous current
carrying capability of a fuse under
defined laboratory conditions. The
ampere rating is marked on each fuse.

Fast-Acting Fuse: This is a fuse with no
intentional time-delay designed into
the overload range. It is sometimes
referred to as a “single-element fuse” or
“non-delay fuse!”

Fault Current: Short-circuit current that
flows partially or entirely outside the
intended normal load current path of a
circuit component. Values may be from
hundreds to many thousands of amperes.

Available Fault Current: The maximum

short-circuit current that can flow in an
unprotected circuit.

Fuse Classes and Application Guidelines
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Feeder for Resistance Inductive
S MOL Lighting Load Load
Panel
Motor
Protection

Per 2005 NEC Article 430

PLC Contactor Relays
1/10 Coils

Interrupting Rating: The maximum
level of fault current that the fuse has
been tested to safely interrupt.

Current-limiting Fuse: A fuse that meets
the following three conditions:

1. Interrupts all available overcurrents
within its interrupt rating.

2. Within its current limiting range, lim-
its the clearing time at rated voltage
to an interval equal to, or less than,
the first major or symmetrical current
loop duration.

3. Limits peak let-through current to
a value less than the available peak
current.

Element: A calibrated conductor inside a
fuse that melts when subjected to exces-
sive current. The element is enclosed by
the fuse body and may be surrounded by
an arc-quenching medium such as silica
sand. The element is sometimes referred
to as alink.

Ferrule: The cylindrical brass, bronze or
copper mounting terminals of fuses with
amp ratings up to 60 amperes. The cylin-
drical terminals at each end of a fuse fit
into fuse clips.



Other Commonly Used Circuit Protection Devices

Another important circuit protection device that is often
overlooked are disconnects, typically used for industrial
control systems to ensure the electrical feed circuit to a
machine or system is completely de-energized to protect
maintenance and operations personnel from electrical
shock. Regulations require all power to the equipment MUST
be shut OFF, locked out, and tagged out before servicing.
Disconnects provide this functionality.

Manual Motor Starters (UL 508)
Motor Overload Protection (NEC 430.21 — 430.44)

. OSHA Lockout/Tagout Disconnect (NEC 430.81 —430.91)
Suitable to reliably perform both motor control
and disconnect

. Used to switch loads ON or OFF with manual
operator controls

A partial list of products available from AutomationDirect
include the following, shown with their suitable applications:
UL 508-rated Disconnects

Surge Protection Devices Provide safe control and disconnect for motors

. Surge Protection for Feeder and Branch Circuits
. Designed with industry leading Mersen TPMOV Technology
. NEMA 4X enclosure for outdoor or indoor use

Suitable to reliably perform both motor control
and disconnect

Used to switch loads ON or OFF with manual operator

controls
Molded Case Circuit Breakers (MCCB) /
Current Limiting Fuses (UL 248) /
Disconnect Switches (UL 98) General Fuses (UL 248-14)/
. Short Circuit and Ground Fault Protection for Feeder and Branch Circuits Supplementa ry Protection (UL 1 077)
. Motor Disconnecting Means (NEC 430.101 — 430.113) . Anywhere branch circuit or overcurrent protection is
. Motor Branch-Circuit Short Circuit Protection (NEC 430.51 — 430.58) already provided or not needed

. Motor Controller (NEC 430.81 — 430.91)
. Motor Overload Protection (NEC 430.21 — 430.44)
. OSHA Lockout/Tagout Disconnect (NEC 430.81 — 430.91)

www.AutomationDirect.com |-800-633-0405 VAUTOMAT'OND' RECT%



o An entire wealth of knowledge is available in

ChQCk out these Whlte papers our library. In addition to the two white papers
° . o . highlighted here, we have a bunch more ona

on electrical systems and circuit protection ariety oftopics,

Group Motor Protection
Group motor protection provides numerous
benefits. It's ical b one protection

device handles multiple motors.
Learn how to satisfy the NEC requirements for
Electrical Arcs group motor installations.
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Looking for 0 N/
FREE online PLC e g‘ .
training? Thousands of videos Thousands of
p://go2adc.com/vids phOtOS
We have that too! T :
Many FREE resources are available 24/7

Just simply go to:

go2adc.com/plc-training

Access free video
libraries that explain
the fundamentals of PLC

CLICK nmmww”‘

Koyo

control as well as provide
in-depth training on
AutomationDirect’s
families of PLCs.

No time or viewing
limitations, simply enter your
email address to register
your account or continue
your training.

Manuals

"~ Software -
full-featured
and ready to use

Whitepapers

¥

Application

article library

@ Join the discussion at: Forum.AutomationDirect.com

www.AutomationDirect.com |-800-633-0405 VAUTOMAT'OND' RECT%
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If it’s in your cabinet...
... it’s online at AutomationDirect.com

Programmable
Controllers

You([TH)

Productivity1000” micro-modular PLCs
Productivity2000° micro-modular PLCs
Productivity3000” modular PLCs
Do-more” BRX", H2 and T1H series PLCs
CLICK” micro brick PLCs

Numerous I/O expansion modules
available including discrete, analog,
temperature and high-speed
(depending on model)

Think & Do” PC control software

DirectLOGIC" components still available
for maintaining legacy systems.

Distributed 1/0 with
Modbus” TCP, EtherNet/IP,
Modbus RTU, DeviceNET
and Profibus” support

CPU and I/0
Comparison

Base (if required)

Power Supply

16 AC Inputs

16 24VDC Inputs

8 Relay Outputs.

8 Analog Input

Channels (mA)

Total System

AutomationDirect
CLcK

N/A

NA

$41.50

CO-01AC

$145

(CO-10ARE-D (Etheret built in)

‘CO-0BNA (8-point AC Input)”

$47.00

CO-16ND3

$42.50

CO-08TR

$95.00 x 2

(2) C0-04AD-1

$447.00 @

AutomationDirect
Do-more! (BRX)

N/A

WA

N/A

NA

BX-DM1E-36ER3 (Ethernet built in)

$60.00

BX-16NA
Included with CPU
Included with CPU

$188.00

BX-08AD-1

$556.00

Universal
Field I/0

HMI/Operator

Interface

AutomationDirect ys, Allen-Bradey

Productivity2000

$81.00

P2-048

$79.00

P2:01AC

P2-550 (Ethernet built in)

$113.00

P2-16NA

$74.00

P2-16NE3

$54.00

P2-08TRS

$222.00

P2-08AD-1

$896.00 @

CompactLogix
N/A
WA

$508.00

1769-PAL

$7,600.00

1768-L45 (Serial port only)

$325.00

1769-1A16

$277.00

17691016,

$327.00

1769-0W8l

$895.00

1769-1F8

$9,932.00 Q)

C-more’ operator interface HMI touch
panels in various sizes up to 15 inches
with wide screen options available

C-more headless HMI - same function-
ality as C-more touch panels without
display size restrictions

C-more Micro’-graphic text and touch
panels - 3,4, and 6-inch models avail-
able starting at only $98

ViewMarq' LED message displays

ATLAS’ industrial monitors



- IronHorse’ general purpose
AC motors up to 300hp

DURA

. Stainless steel AC motors
« DC motors up to 2hp

« Marathon” inverter duty AC

- DURAruLst variable frequency t to 100h
motors up to p

AC drives up to 300hp -
« WEG CFW300 AC drives up to 5hp
« IronHorse” DC drives up to 3hp

. Compressor duty AC motors
up to 5hp

- ODP motors

+ Cost-effective GS2 series VFDs up to 10hp

. . « 4-IN-1 motors
+ Drive accessories

. Soft starters up to 480A

- Motor controls and
contactors up to 300hp

Motors and
Motor Controls

TOP Voted #1 mid-size company

AC and DC Drives @ el to work for in Atlanta:

y M www.automationdirect.com/workplace : Izrr?tf:ﬁ?:re
- Digital panel meters
- i lé What our current customers think: . Temperature sensors
= - @ ., www.automationdirect.com/reviews and transmitters

. Pressure sensors and gauges
« Level sensors and controllers
. Flow sensors

- Signal conditioners

+ Free PLC programming + Free Micro HMI
software (download) programming

software (download)

- Pipeline valves

« Current to pneumatic (I/P)

- System configuration
transducers

- Free motion control

software (download) - Timer relays, counters

and tachometers

Process

www.AutomationDirect.com |-800-633-0405 VAUTOMAT'ON Dl RECTE

Software



Power Transmission

Reer MOSAIC safety controllers
IDEM" and Dold" safety relays

+ Speed/Standstill safety relay

modules

Magnetic safety switches
Magnetic coded safety switches
RFID coded safety switches
Light curtains

. Safety relays

. Trapped key interlocks
. Safety mats and edges
. Safety bumper

« Worm gearboxes
Helical gearboxes
Precision gearboxes
« Shaft mount gearboxes
« Timing belts and pulleys
« Couplings and bushings

igus polymer bearings

+ Shafting and shaft supports

Michael in TAMPA,

FL wrote:

“| have been purchasing elec-
tronic parts for over |0 years
and the products and service |
have received from Automation
Direct have never disappointed
me. | will continue to purchase
from here, keep up the good
work ! | wish other vendors |
have were as good as you.”

Leonard in
SUWANEE, GA
wrote :

“Always excellent products at
competitive prices with superb
delivery. Extensive product
selection backed up by knowl-
edgeable customer service and
engineering assistance.”

Mark in
MURFREESBORO,

TN wrote:

“It was very easy to order and
checkout. | would recommend
this site to anyone.”

Electro-mechanical
relays

- Solid state relays

Relay sockets
and accessories

« Timer relays
» Counters

. Tachometers

Motor control relays

Force guided relays

. Wera screwdrivers

and torque tools

- Wera wrenches, ratchets

and sockets

Knipex' pliers, stripping
and crimping tools

. Cable tie tools

Hole cutting tools

RUKO grinders and burrs
SapiSelco” wire ties
AutomationDirect
interchangeable die
crimping tool, self-
adjusting crimper and
rotatable die crimpers



Servo
Systems

Digital Servo Drive

100W Servo Motor
with connectorized Leads

Breakout Board Kit for
CN1 Control Interface

10" Motor
Feedback Cable

10’ Motor
Power Cable

Configuration Software

AutomationDirect

Price/Part Number

$483.00

SVA-2040

$322.00

SVL-201

$84.00

ZL-SVC-CBL50 +
ZL-RTB50

$56.00

SVC-EFL-010

.
SVC-PFL-010

FREE

SV-PRO*

Allen-Bradley

Price/Part Number

$1,418.00 £

>
2098-DSD-005 !

$643.65 @
TLY-A130T-HK62AA
$316.05 Q
2090-U3BK-D4401

$96.68 @
2090-CFBM6DF-CBAA03
$109.00 @
2090-CPBM6DF-16AA03
$85.02 @
2098-UWCPRG L

*SureServo Pro software is FREE when downloaded and is also available for $9.00 on a CD

Complete 1-axis 100W System $978_50

Joseph in FAIRLAND, IN wrote:

$2,668.40

“Great web site. Everything is easy to find. | like the fact that you place
PDF and information next to the product | am researching. This is very
helpful in understanding all the details necessary to determine if the item
| am looking at will work in my project. Large selection of Automation
devices, quality products at affordable prices. | am a maintenance techni-
cian and purchase items for my home test bench to work out problems
at home, as well as buying product for work projects.”

Sensors

SureStep” drives and
NEMA motors

SureServo® drives
and motors, up to 3kW

Encoders
Linear slides

Stepper and
servo gearboxes

Proximity sensors
Photoelectric sensors
Limit switches

Precision limit
switches

NEMA limit switches
Laser sensors

Color and contrast
sensors

Area sensors
Encoders

Currentand
voltage sensors

Pressure sensors
and gauges

Temperature sensors,
switches, transmit-
ters and thermom-
eters

Liquid level
sensors

Flow sensors

Ultrasonic
sensors

Fork sensors

YAUTOMATIONDIRECT?



Pushbuttons,
SW|tches and nghts

KILLARK" hazardous location control stations
IDEM emergency stops

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

IP69K-rated selector switches, pilot devices
and pushbuttons from Schmersal

WERMA audible devices and visual signals
WERMA and Patlite stacklights

IP69K-rated Patlite stacklights

Patlite signal towers and LED lighting

Foot switches

Pneumatics

Industrial managed and
unmanaged Ethernet switches

StrideLinx Secure Remote Access
Pocket Portal loT Bridge

MQTT Gateways

Modbus gateways

Network adapters/ converters
Ethernet cables

VPN routers and cloud services
for secure remote access

Power over Ethernet (PoE)
switches

Power Products

. Tubing, hose and fittings

configurations

switches

- Solenoid valves

in a wide variety of

- Air cylinders and position

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, transmit-
ters, and transducers

Pneumatic pushbuttons and
limit switches

Acme Electric’, Hammond and
Jefferson Electric” transformers

Rhino” DC power supplies and
converters

Mersen surge protectors

Roxburgh and Eaton line filters and
surge protectors

Roxburgh power outlets

ACME Electric encapsulated
transformers

Edison’ power distribution blocks

Bryant” electrical plugs, connectors
and receptacles, and other wiring
devices

AcuAMP® AC current transformers

Socomec multifunction power
meters

Trumeter graphical panel meters

- Regulators

- Solenoid valves
in nylon or stainless
steel bodies

. Hand valves
« Check valves

« Push-to-connect water
fittings

« Lead-free brass fittings
+ Tubing
+ Hose

+ Hose clamps

Water (Potable) Components



CUT TO LENGTH
Wire end connectors CABLES
cable glands, connec-
tors and fittings

« Electrical hook-up wire/
building wire

« Eaton UL 489 miniature
circuit breakers

- Fuji UL 489 molded case
circuit breakers

+ Eaton UL1077
supplementary protectors

+ Konnect-It” and
DINnectors” terminal .
block systems

ZIPport” connectors

«  Multi-wire connectors
- Edison power

. Sensor cables
distribution blocks

. DYMO XTL Label
Makers and Labels

» Bryant power wiring
devices

« Wire duct and tubing

All of our cable is now
available cut to your specified
length so you can eliminate
waste and purchase
only what you need -
plus it’s cut and shipped
the same day!

. Edison fuses, fuse holders

and fuse blocks - General, latching,

UV resistant, releas-
able, mounting head,
identification, and
metal-detectable

« Socomec, Gladiator”
and Bryant” disconnect
switches

3

+ Bryant UL 508 manual

Terminal Blocks

motor controllers Bt cable ties Types of cable we offer:
and Wl rlng - Flexible portable cord

CerUlt PrOteCtlon . Over 2,500 NEMA rated + Bulk data cable
enclosures to choose from (RS232/ RS#22/ RS485)

Enclosures
NEMA 1 wall mount
24 x 24 x 08"

NEMA 12 wall mount
20x 16 x 08"

NEMA 12 free-standing

mount 60 x 60 x12"

NEMA 4 wall mount
20x 20 x 06"

NEMA 4X wall mount
20x 20 x 06"

NEMA 4/12 wall mount
36 x 24 x 08"

AutomationDirect

Hubbell/Wiegmann
Price/Part Number

$222.00 @
$290.00

N12201608

$1,966.00

N12606012

$396.00

N4202006

$780.00

SSN4202006

$377.00 @

Us.

Hoffman

Price/Part Number

3428 ©
©

$477.51

A-201608LP

$2,813.35

A-606012LP

$614.50

A-20H20ALP

$1,447.97

A-20H2006SSLP

$602.87

C-SD36248

Enclosures

. Stainless steel, carbon steel
and aluminum enclosures

« Polycarbonate enclosures
and PVC enclosures

. Thermoplastic ABS enclosures

- NEMA rated fiberglass,
polycarbonate enclosures

« Custom cut-out
enclosures

+ Heating, cooling and
climate control

« Lighting

Flexible control (tray) cable

Variable frequency drive
(VFD) Cable

Instrumentation cable

Continuous flexing
control cable

Continuous flexing motor
supply cable

Continuous flexing
industrial Ethernet cable

Control and signaling cable
Bulk sensor/actuator cable

DLO, R , RHW-2 Heavy Duty
Flexible Power Cable

Power Machine Tray Cable

www.AutomationDirect.com [-800-633-0405 VAUTOMAT'OND' RECTS
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AutomationDirect
3505 Hutchinson Rd
Cumming GA 30040
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Our campus is located about 45 minutes north of Atlanta, GA, USA We're all here
1 - our sales and technical support teams, purchasing, accounting, and of course our
A multiple huge warehouses and speedy logistics team. !

vl :
G wb": AutomationDirect.com has been a leader in providing affordable,
» 5 4 quality industrial control products to the U.S. and Canada for more
&?} y) Qggy than two and a half decades.
- I\ As a privately-held efficiently run company, we take pride in serving
e 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.

~ AutomationDirect.com 4
Online, Advertising and Publications Y \

ONDIRECT:

www.AutomationDirect.com [-800-633-0405

» Honest up-front pricing (no gimmicks)
« Quick delivery - order today, it ships fast!

R - FREE tech support - independently rated

tops in service for 15 years
« FREE shipping on orders over $49
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