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What can an HMI do for you?

Human beings are visual creatures. It's believed that our brains can process visual
information 60,000 times faster than text, with 90 percent of information transmitted to
the brain being visual and over half of the brain being devoted directly or indirectly to
vision. Knowing that, it's easy to see how a visual representation of an automated system
would allow for faster recognition of system variables. Which is exactly where the HMI
comes into play.

What is an HMI?

The HMI or Human Machine Interface allows operators to “interface” with the system(s)
they oversee. It provides a visual overview of the automated system’s status and direct
control of its operation. An HMI's graphical screens can be programmed to display
important performance and control information to the operator. Pictures, icons, sounds,
and colors can all be used by HMIs to visually represent different operating conditions, and
many HMlIs deploy touch screen technology for user interaction with elements displayed
on the screen.

What can an HMI do for you?

Let’s say you need to decrease the temperature of a PLC-controlled industrial oven in your
plant.You could connect to the PLC with the programming software and make the program
changes online, you could install a potentiometer to adjust the temperature setpoint
blindly, or you could enter the new value directly on an HMI screen. The HMI can also
display the current temperature of the oven, a historical plot of temperature fluctuations
over time, and will warn you if you set the temperature too low. In this case, the HMI's
convenience and functionality win hands down, and that’s just one scenario.

Or, think about what would it take to install three new pushbuttons on a control panel.
With an HMY, it’s all in the program. Adding or removing objects, like buttons, on the screen
take no time at all and doesn’t cost anything extra. In fact, most HMIs have object libraries
that include numerous buttons, switches, dials, etc. that can be easily inserted into position
on the HMI screen — usually with a simple drag and drop. With the many graphical objects
in one small HMI, you could replace hundreds of mechanical control devices around your
plant.




HMI Hardware Considerations

Many types of HMIs are available in today’s market from simple operator interface terminals
(OITs) with two-line displays, to more capable embedded HMI graphics terminals (an embedded
HMi is one where control and monitoring software are running on an embedded operating
system (0OS)), to powerful PC-based HMIs. Here’s how to select the best one for your application.

Technology Choices

When selecting an HMI for a small machine, an OIT is typically acceptable—and certainly simple
to configure, easy to use, and low in cost. An OIT will connect directly to the machine controller
and provide suitable local operator interface functionality. It is also a good choice when adding
operator displays to large assembly lines to give operators a better view of equipment status
and line operation.

With larger machines or complex manufacturing lines, more extensive capabilities may be
required, and this is where PC-based HMIs can be the best choice. With these types of HMIs,
the PC can be industrially hardened for environmental reasons or be office-grade. PCs today
are available with multiple processors, large hard drives, lots of memory, and include a wide
range of built-in connectivity options. High-end functions such as a historian and the ability to
simultaneously supervise multiple production processes can quickly justify the extra cost of this
option.

The obvious choice for mid-size equipment and processes is an embedded HMI. However, in
many cases, this HMI's capabilities can also fit the bill for applications small to large. Embedded
HMIs work well in a variety of configurations whether standalone or networked and even smaller
machines can benefit from the remote access capabilities provided by these HMIs.

Embedded HMIs can go it alone, but they also play well with others. In a dedicated, standalone
setup, an embedded HMI connected to small or mid-sized automated equipment is a cost-
effective and simple solution. Simply ensure the correct protocol is available to talk to the
machine controller, hardwire it to the controller with its included cables, and you're ready to
configure the software. Unlike OITs, these embedded HMIs have many features including the
capability to interface with mobile devices such as smartphones and tablets.
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Networking Options

If you're working in a networked setup, there are two main network architecture options:
one with multiple HMIs connected to one controller and the other with one HMI connected
to multiple controllers. Some applications work best with both options employed
simultaneously so multiple HMIs are connected to multiple controllers.

OITs and embedded HMs fit well into the first scenario, where multiple HMIs are connected
to one controller on a single large piece of equipment like a printing press, or an assembly
line with multiple manual and automated work cells. In either configuration, this networked
solution will support many HMls. If one HMI fails, other HMIs can provide redundant
operator interface to minimize downtime. The fall-back HMI may be in a less than optimal
location, but it can provide needed functionality until repairs are made.
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In the second scenario, where one HMI is connected to multiple controllers, a PC-based HMI
is typically the focal point as it can connect to many controllers simultaneously, even using
different protocols if necessary. A PC-based HMI can contain many screens, limited only by
the designer’s imagination and available memory, so each controller can have its own set
of displays. With this option, OITs and/or embedded HMiIs are often used to provide local
operator interface, with the PC providing an overall view of operation.



HMI Location

A big consideration is where and how to position the HMIs. It's very
important to consider ergonomic and normal operator position. If the
operator has a kink in his neck from looking at an awkwardly positioned
HMI screen, he or she may start to ignore the screens and follow gut
instinct. In general, each HMI should be positioned so the operator
doesn’t need to look up much, and down just a little.

It's also important to consider where the operator is going to spend
most of his or her time. How far will the operator have to walk to view
the HMI? HMIs are often mounted in the main control enclosure, many
times located at the front end of the production line. But if there are
locations where there tend to be line disruptions or stoppages, how
much time would be saved if the HMI were mounted close to where
these problems typically occur? In order to maximize efficiency,
it's good practice to mount the main HMI in a centralized and easily
accessible location to keep the operator’s steps to a minimum. Fewer
steps combined with additional OITs and/or embedded HMIs at
strategic problem points can quickly pay for themselves in terms of
improved operations and safety.

Another location consideration is how far the HMI will be from the
actual equipment area of interest. Being 20 feet away from the tooling
station you are trying to operate manually from the HMI is never an
enjoyable experience. Consider mounting the HMI on a swing arm if
the machine footprint allows, as this will make the viewing experience
up close and personal.

There are many considerations when designing and integrating a
control system’s OITs and HMIs. Once the type of HMI is selected and
communication features and functionality are confirmed, consider how
the operator and manufacturing engineer will use the OITs and HMls.
Make sure they are readily accessible, and remember that with OITs and
HMIs, more is often better especially if it leads to improved efficiency

and safety.
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HMI Software Considerations

When searching for an embedded HMI, there is a wide variety of options. Hardware
capabilities are important but so are the capabilities of the HMI software. Choosing an
HMI that offers powerful easy-to-use programming software, can make a huge difference
for your project and your development timeline. The following is a list of features any
good HMI software package should have.

1. Built-in Simulator - an easy-to-use simulator will result in a better looking, more
effective project AND reduce your development time. You should be able to fully
simulate your entire project on your PC (every object, every screen) while it is being
developed, without being connected to a touch panel or PLC.

2. Recipe Functions - recipes should make it easy to make large numbers of tag (data
value) changes with the push of a single button. Recipes are incredibly useful, not
just for the traditional process industries (i.e. mixing of ingredients), but also for
machine setup values and other data groups. For example, a recipe can enable a
packaging machine to “change over” from jumbo size candy bars to “fun” size in just
a few seconds.

3. Helpful Event Manager - an Event Manager should provide much more than simple
alarm and message functions and should enable an HMI to take action based on
random events like changing tag values, or periodic events like day-of-week, time-of-
day, or even based on a particular screen change. A good Event Manager can actually
simplify your PLC code because of all the functionality that the HMI can provide.

4. User Libraries - once you've created an object, a group of objects, or a screen, you
should be able to give it a name and save it within the HMI software for fast and easy
reuse later. You should be able to store objects, graphics, sounds, and even entire
screens in this manner. You should have the option to save objects/screens with or
without the PLC tag info, and to easily share objects/screens from your library with
other developers that you may work with. Reusing common objects and screens not
only saves time but also creates a common look or theme that your operators will
benefit from.




10.

11.

Object Layer List - an Object Layer List should be incorporated. This list provides a
rundown of all the objects on the active screen and allows you to quickly select an object
from the list to edit. With this list you can expand or collapse grouped objects and access
individual objects in a group without having to separate the group or move objects on
the screen.

Convenient Project Transfers - good HMI software should allow you to transfer a project
to an HMI using a flash media card or a USB memory stick. This is ultra-convenient,
whether the panel is installed in your local factory, across town, or on the other side of the
planet. Project transfer using Ethernet or USB communications should also be supported.

Database Tools - database tools such as search (with filtering) should be offered as well as
the ability to import and export all the various databases for large projects. HMI databases
can include: tag-names, messages, recipe values, address book, Event Manager, object
and screen libraries, and even screen images. These tools alone can save countless hours
of development time.

Versatile Text - good HMI software should allow wide flexibility in the use of typefaces,
fonts, and text size and should allow all text to be displayed in multiple languages.
Language selection should also be selectable with the touch of a button.

Ease of Use - the programming environment should offer a flexible, dockable window
layout and offer drag and drop functionality for all screen objects. It should allow easy
access to all components on the development screen for quick and easy modifications.

Data Logging - you should be able to preserve both tag data, with easy-to-use data
logging capabilities, and project data, with auto save and backup functionality.

Remote Access - remote access is becoming a must-have for HMIs and with it you can
access and control your HMI from anywhere, just like you are standing in front of it.




NEW! CM5 Series High-performance HMis

Starting at only $340.00

The next generation of AutomationDirect’s popular C-more HMI product line
has been released. The CM5 HMI series offers lower cost, high-performance
HMIs in sizes from 4 inches to an impressive 22 inches. With an amazing 1.6 GHz
processor in the larger units (10" and above) and 43 Mbytes of memory, these
HMIs provide much better trending, extra data storage, faster communication,
and improved file types.

With each panel comes a host of communication ports for plug-and-play
connections with industrial networks. All CM5 panels have serial and Ethernet
ports that support many of the most popular industry protocols, including
EtherNet/IP, MQTT, and Modbus. The included USB ports provide in-an-instant
connections for programming and peripherals like keyboards, USB-to-audio
converters, barcode scanners, memory storage, etc. And the embedded SD-
card slot provides easy project transfers or up to an additional 2TB of data
storage (depending on model) for important log files.

With the CMS5 series HMIs, you also get:
. 16.7M colors and LED backlights Ether. 'et/l P

. 800MHz or 1.6GHz CPU >0 -

. Built in real-time clock with 30 day backup (no ‘\\‘ \ m
battery required)

. NEMA 4/4X (indoor use only), IP65 ratings

. Dual Ethernet ports on 10" or larger models

. State-of-the-art communication protocols

. A host of supported drivers for numerous brands of PLCs

. FREE programming software

. FREE remote HMI mobile app

. FREE technical support

KPI DATA - Zone 1

Part Number.
Operator ID:
Lot Number:

Batch Size:
Good Qty:

Reject Qty

Machine: 0

Line Speeq Fps

Machine Status: RUNNING

Performance

16:42:48

Project Name: Patriot

Actual vs Target
250 500 750 1000



Powerful FREE configuration software with legendary ease of use!

The C-more HMI programming software has many tools built in to help -
make screen development quick and easy. Continuous refinements and {7~ Fle Edt View Tool Object Screen Database Setup Panel Window Help

improvements, using customer insight, have made this HMI software a favorite Ly Eldld alnie ol & @ |x Qs T2 L HIE G RGE ED 88 “
for many automaton professionals. : & simulate | @ send

Fill-in-the-blank Event Manager makes programming a cinch M Function
=44 Setup
£ Panel Manager

& Configure Password
A Language

D) Clock Source

22 PLC <-> Panel

£ Alarm Log Protection
®¥ Touch Panel Network

Built-in project simulator pays for the HMI in time savings

User libraries allow you to re-use your work again and again

Convenient recipe and alarm functions

Helpful database tools

Pushbutton
@ Switch
= Radio Button

Huge array of objects and customized parts

Trend graphs, PID faceplates, true historical data logging

Wide assortment of fonts
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Numerous software security features to keep your system safe

Remote access and control

Plus so much more Default Sample-1

Sample-2 Sample-3

“] love the remote access and data logging
features. Simple to set up and easy to
use. Programming interface is simple and
intuitive.” Dave in VERSAILLES, KY
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Try it for yourself, download the FREE
software anytime at:
go2adc.com/cmoreswcm5
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If it’s in your cabinet...
...it's online at AutomationDirect.com

+ Productivity®Open Arduino-
compatible industrial controller

« Productivity1000 micro-modular
PLCs

+ C-more® operator interface HMI touch
panels in various sizes up to 22 inches
with wide screen options available

 C-more headless HVI - same functionality
as C-more touch panels without display
size restrictions

+ C-more Micro text and touch panels -
3,4, and 6-inch models available
starting at only $101

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

Productivity2000 micro-modular
PLCs

+ Productivity3000 modular PLCs
+ Do-more® BRX, H2 and T1H series
PLCs

« CLICK® and CLICK PLUS micro brick
PLCs

Numerous I/0 expansion modules
available including discrete, analog,
temperature and high-speed
(depending on model)

HMI/Operator

—

- - DirectLOGIC® components still avail- I nte rfa ce 2 ViewMa.rq® LEP message displays
Prog ramma b I e able for maintaining legacy systems + ATLAS® industrial monitors
Controllers

You([TD)

Industrial managed and

. 10-Link master mod- unmanaged Ethernet switches

Field 1/0

ules, hubs, and a vari-
ety of |O-Link enabled
devices

Distributed 1/0

" with Modbus TCP

EtherNet/IP, Modbus
RTU, DeviceNET
communication
options

« Various combinations

of discrete (AC, DC,
rela?/, high-speed) and
analog inputs and
outputs available

Communica

tions

« StrideLinx VPN routers and
cloud services for secure remote
access

« Pocket Portal lloT remote I/0
« MQTT gateways

+ Modbus gateways

+ Network adapters/ converters
+ Ethernet cables

Power over Ethernet (PoE)
switches



' cewzo2
5

o o0eee

=

AC and DC Drives

Software

+ DURAPuLSE® variable frequency
AC drives up to 300hp, featuring GS10, GS20,
GS20X, and GS4 series

« WEG CFW100, CFW300 and CFW500 AC drives
up to 60hp, depending on series

« WEG CFW500 drives up to 150hp, IronHorse® AC drives
up to 30hp and DURAPulse GS20X drives up to 10hp
available in a NEMA 4X enclosure

« IronHorse DC drives up to 3hp
« Drive accessories
« Soft starters up to 480A

Free PLC « Free HMI
programming programming
software (download) 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)

ww. Aut

IronHorse generalgurpose
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

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

Motors and
Motor Controls

WEG single-phase AC motors up to 2hp
WEG three-phase AC motors up to 3hp

WEG brake motors up to 2hp

il .

Process .

YAUTOMATI

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 /O

Hour meters and counters

ONDIRECT:



+ Reer MOSAIC safety
controllers

IDEM?® and Dold® safety relays

Speed/Standstill safety relay
modules

Safety laser scanners
Magnetic safety switches
Magnetic coded safety

« Electro-mechanical relays
« Intrinsically safe relays

« Phase monitoring relays
- Alternating relays

« Optocoupler relays

@ o
ERGZED

A « Pump seal failure relays

switches - \Voltage monitoring relays
SRVI;IitDcﬁcéged safety L « Slim interface relays

Light curtains from Contrinex,
ReéeR and Datalogic

- Two-Hand controls

. ““‘@“ﬁw - Power relays
\_ 4 - Solid state relays

« Hazardous location relays

- Trapped key interlocks ' / « Timer relays
Safety enabling switches v . I(\:Aulti:cFur)c_i_tion [}igital
. ounter / Timer
afety mats and edges Structural Frames/Rails =iy

Safety bumpers
Intrinsically safe isolators
+ Hazardous location devices

- Force-guided relays

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

- Safety enabling switches

Power Transmission

- Worm gearboxes

«+ Helical gearboxes

- Precision gearboxes

« Shaft mount gearboxes

+ Timing belts and pulleys
» Couplings and bushings

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

« Complete assortment of

hardware and accessories
to complete your slotted rail
project

+ You specify length and cut

angles for each piece

available in UV-resistant black
anodized

Free 2-day delivery on all orders
over $49

Southwire multimeters
and testers

Southwire nutdrivers
Sensor tester

Wera screwdrivers
and torque tools

Wera wrenches, ratchets
and sockets

Southwire and

AutomationDirect pliers
+ Shafting and shaft NOI cut fees iah and stripping tools
supporfs Select sizes and weights SapiSelco cable ties

RUKO hole cutting tools
RUKO grinders and burrs

Crimping tools from
AutomationDirect,
Southwire and Z+F,
including models with
interchangeable die,
self-adjusting feature,
and rotatable die



Identification

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

motor controllers

+ Socomec manual
transfer switches

breakers

« Merzrotary cam
switches

A selection of Code

mon barcodes.

exchange data.

tion object detection.

+ Bryant UL 508 manual

+ Wago electronic circuit

brand scanners is available,
including 1D, 2D and DPM imag-
es; scanners can read all com-

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

Datalogic smart vision sensors are
self-contained systems that make
a decision based on a captured
image, very useful for applications
requiring presence and/or orienta-

Swivellink mounting systems

» Wenglor vision lighting

www. Autom

ionDire

Sensors

PS-AMC3

ProductivityMotion
controller

SureServo®2 drives and
motors, up to 15kW

LS-Electric® servo drives
and motors up to
7.5kW

Stepper and servo
gearboxes

SureStep® stepper
drives aﬁd NI:PI\EA
motors

Stepper motor linear
actuators

Leadshine® stepper
drives

Linear slides
Encoders

CUI Devices® Kit
Encoders

XYZ Gantries

Proximity sensors

Photoelectric sen-
sors

Limit switches

Precision limit
switches

Inclination sensors
Laser sensors

Color and contrast
Sensors

Area sensors
Encoders

Current and voltage
sensors

Ground fault sensors

Pressure sensors and
gauges

Temperature sen-
sors, switches,
transmitters and
thermometers

Liquid level sensors
Flow sensors
Ultrasonic sensors
Fork sensors

Linear position
Sensors

Vibration sensors

YAUTOMATIONDIRECT



« Acme Electric® and Hammond
transformers

« Rhino® DC power supplies and
converters

« WAGO power supplies
- Mersen surge protectors

« Roxburgh and Eaton line filters
and surge protectors

» Roxburgh power outlets

« Hammond drive isolation
transformers

Edison® power distribution blocks

«+ Bryant® electrical lDlugs, connec-
tors and receptacles, and other
wiring devices

« AcuAMP® AC current transformers

« Socomec multifunction power
meters

« Trumeter graphical panel meters
N « Surge protection devices

NFPA style
hydraulic
cylinders with
many mounting
options

+ Tubing, hose and fittings in a wide

PUShbuttonS, variety of configurations \;
. . « Air cylinders and position switches ;
Switches and Lights

Solenoid valves (including ISO 5599
= valves)
+ KILLARK® hazardous location control stations ~ A Q - Rodless air cylinders
+ IDEM emergency stops N . =
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
» Werma audible and visual signal beacons

- Modular solenoid valves
(Ethernet or hardwired)

- Air preparation and air relief valves = 1
Pushbutton valves

« Total Air Prep (TAP) all-in-one units

+ Rotary actuators and grippers

« Pressure switches, transmitters,

|+ Regulators
- Solenoid valves
Hand valves
+ Check valves

+ Push-to-connect
water fittings

- WERMA and Patlite stacklights and transducers - Tubing
Molex pendant switches Pneumatic pushbuttons . Hose
. and limit switches
Foot switches Hose clamps

- Electro-pneumatic systems

+ Vacuum products; suction cups,
ejectors, spring plungers

Pneumatics Water (Potable) Components

« Alarms, horns and buzzers



Termina’ll Blocks
and Wiring
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Electrical hook-up
wire / building wire

Konnect-It®and
DINnectors® terminal
block systems

Bryant power wiring
devices

Wire duct and tubing

Standard and sanitary
cable entry systems
for enclosures

+ Wire end connectors,
cable glands, sanitary
cable glands, connec-
tors and fittings

Enclosures

- ZIPport® connectors

« Murrelektronik and
ZIPport multi-port
distribution blocks

« Sensor cables

+ General- and special-
purpose cable ties

+ Epson portable label
printers

Over 7,100 NEMA rated
enclosures from Saginaw,
Hammond, Wiegmann,
Inte%ra, Quadritalia,
Attabox and Stahlin

Many types of metallic and
non-metallic enclosures

Modular enclosures
Data communication racks
Sanitary enclosures

Heating, cooling and
climate control

Lighting

Wide selection of
enclosure accessories

CUT TO LENGTH
CABLES

Cut to length cables

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

Power cables
Tray-rated cable
Control and signal
cable

- Food and beverage
(FDA approved) cable

- Variable frequency
drive (VFD) and sérvo

) motor cable
. Instrumentathn cgble - Thermocouple and
» Data communications RTD extension wire/

cable cable
Minimum lengths of 10ft
unless otherwise indicated

AutomationDirect has a large selection
of quality electrical wire in pre-spooled
lengths that meets all NFPA and NEC
requirements at great prices.

« MTW machine tool wire

« TFFN fixture wire

» THHN general purpose
building wire

« AWM appliance wire
+ DLO power cable

Bulk Electrical Hook-up/

Building Wire
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: AutomatlonDlrect
3505 Hutchinson Rd
Cumming GA 30040

« 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

e\ Our campus is located about 45 minutes north of Atlanta, GA, USA. We're all here ]
AutomationDirect.com - I d technical t t hasi ti d of b
Content and Web Store Development 375N \ .| - our sales and technical support teams, purchasing, accounting, and of course our
; multiple huge warehouses and speedy logistics team. L

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.

L8 6. 6.6 ¢

l=v cusTomers
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www.AutomationDirect.com 800-633-0405




