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E-stops are the most visible safety devices on industrial equipment. Yet ensuring they reliably stop a machine within the
required safety distance depends on navigating UL standards, selecting the right materials and understanding
application-specific constraints.

This task is becoming increasingly complex as the regulatory and technical landscape shifts. Risk assessment
requirements are replacing the old practice of installing e-stops everywhere by default. Testing standards are tightening to
close gaps between how devices are certified and how they perform in service. And the applications themselves, from
NEC-governed generators to space-constrained elevator pits, are pushing beyond what any single catalog configuration
can address.

Getting the red button on the panel is the easy part. Getting the right red button, in the right enclosure, wired to the right
contacts and documented against the right standard requires some engineering.

What Makes an E-Stop

An emergency stop switch provides a consistent and predictable failsafe response on electrical machinery. It must halt the
machine without introducing new hazards. Unlike a standard stop button, e-stops require deliberate human action to
reset, whether twisting, pulling or turning a key to release the electrical contacts before the machine can restart.

An e-stop's visual standard is universal, combining a red mushroom-head operator on a yellow background. IEC 60947-5-5
and ISO 13850 define what qualifies as an emergency stop device, and this appearance is part of the specification.

Color-coded stop switches that look similar but fall outside the e-stop classification still serve distinct purposes. For
example, black operators function as machine stops, requiring manual reset before restart but not carrying emergency
stop certification. Blue operators are designated for water and sprinkler system shutoffs. Yellow operators stop gas lines.

These alternatives exist because not every stop function carries the full regulatory weight of an emergency stop device.
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How the Standards Landscape Is Changing

Several overlapping standards govern e-stop design and installation. In the U.S., common ones include IEC 60947-5-1, EN
60947-5-5, UL 508, CSA C22.2 No. 14-95 and NEMA Type 4X and 12 ratings. Standards for transportation, medical
equipment and process machinery may differ, and designers should verify which regulatory bodies apply to their specific
industry.

Two changes in particular are reshaping how to approach e-stop selection. The first one involves risk-based assessment.
The National Fire Protection Association’s codes are moving away from blanket requirements that

mandate an e-stop on every piece of equipment. In the past, designers defaulted to installing

e-stops everywhere. The standard required a stop button, and an e-stop was the
easiest way to satisfy that requirement.

The updated approach requires a documented risk assessment
before determining whether an e-stop is necessary and

where it should be placed. The assessment must account

for the type of equipment, its proximity to personnel and

the specific hazards present. When UL evaluates a control
panel for approval, inspectors review the risk assessment
documentation alongside the physical design.

The second change concerns how e-stops themselves are
tested. UL 60947-5-5, which covers emergency stop
devices specifically, is aligning with Canadian and international CE standards. Under previous rules, a manufacturer could
test an operator as a general-purpose device, then certify it for e-stop use if it had a mushroom head and met basic
mechanical requirements. The revised standard requires the operator to be tested as an e-stop from the outset. It also
defines mechanical latching, direct opening action, trigger action and the holding function in explicit terms.

Contact behavior when the operator is pressed and when it is released must also meet specific performance criteria.
Existing certified parts will remain acceptable until the new standard takes full effect, but any new designs will need
stricter testing.

Selecting the Right Configuration
E-stop selection starts with understanding where the device fits within the machine control system and what category of
emergency shutdown applies. IEC 60204-1 defines two:

= Category 0, an immediate removal of power.

= Category 1, a controlled stop with power removed after the machine reaches a safe state.

The risk assessment determines which category is appropriate. From there, the mechanical configuration branches into
several options.

Actuator type determines how the operator engages and resets. For example, turn-to-release actuators require a twist to
unlatch after activation, while pull-to-release types reset when the operator is pulled outward. Key-release actuators add a
layer of access control, requiring a specific key to reset the device. Momentary-contact types open the circuit only while
pressed and do not latch, serving applications where sustained shutdown is not the intent.

Contact blocks define the electrical behavior. Most e-stops use normally closed (NC) contacts that open when the button
is pressed, cutting power to the controlled circuit. Normally open (NO) contacts can be added to trigger alarms, indicator
lights or PLC inputs that register the stop event. The number and combination of NC and NO contacts varies by
application.
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Enclosures protect the assembly from the operating environment. Metal enclosures, typically aluminum die-cast, offer the
highest durability and are standard for harsh industrial settings. Plastic enclosures provide adequate protection at lower
cost for lighter-duty applications. Modular enclosures, direct-mount enclosures and integral canopy designs each serve
different installation constraints.

Accessories round out the installation:
«» Shrouds cover part or all of the operator to prevent accidental activation.
« Lockout padlocks secure the e-stop in its actuated position during maintenance.
» Legend plates provide the required yellow background and labeling.
= Mounting brackets allow installation on surfaces where panel cutouts are not feasible.

When Standard Products Fall Short
Standard e-stop assemblies cover the majority of industrial applications. A 22-mm push-turn operator with an NC contact
block, mounted in a yellow-lidded plastic enclosure, will satisfy requirements for thousands of machine types.

The gap appears when the application imposes constraints that no catalog combination addresses. Generator installations
under NEC Article 44518 illustrate the point. The code requires a lockable disconnecting means located outside the
equipment room or generator enclosure, with a mechanical reset that prevents automatic restart. The assembly must
include an e-stop with appropriate contact blocks, a lockable enclosure, a yellow background and emergency stop
labeling. Large generator manufacturers often need these assemblies built to their own part numbers and specifications,
creating a product that meets both the code requirement and their supply chain standards.

Elevator and escalator applications present a different set of constraints. Elevator companies frequently use push-pull
e-stop operators because the activation motion in tight spaces is a pull rather than a push. The shroud design must protect
against accidental activation while still allowing a person to grip and pull the actuator. A finger-type shroud solves this
problem, covering enough of the button to block an inadvertent bump while leaving room for deliberate activation.
Escalator installations may require a fully enclosed, lockable e-stop assembly so that unauthorized personnel cannot
activate or reset the device.

These scenarios share a common thread. The standard part exists, but the standard assembly does not. The operator,
contacts, enclosure, shroud and markings must be combined in a specific way that reflects the application’s regulatory and
operational requirements. Custom marking on the operating head and enclosure cover allows the assembly to carry the
end customer’s identification, legend text or instructional labels specific to the installation.

Material and Construction Choices That Affect Reliability
Not all e-stop operators are built the same way, and the differences affect long-term performance in ways that
specification sheets do not always make obvious.

Housing material has a direct impact on durability and rejection rates. Metal operators, like those using aluminum die-cast
housings, deliver measurably lower failure rates than plastic equivalents in high-cycle and high-vibration environments.
Field rejection rates below 0.001 percent are achievable with metal-housed operators.

Contact material determines electrical reliability over the life of the device. Silver contacts maintain lower and more stable
contact resistance than silver-plated alternatives. As plating wears through cycling, resistance increases and the risk of
contact failure grows. Full silver contacts avoid this degradation path. For a safety device that may sit unused for months
and then must perform reliably when it is needed, contact material is not a place to economize.

Contact block attachment affects resistance to vibration and mechanical stress. Screw-mounted contact blocks maintain
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their connection under vibration loads that can dislodge clip-on alternatives. In transportation, construction equipment,
mobile machinery and any application where sustained vibration is present, screw-on mounting provides a significant
reliability advantage. The tradeoff is minor, with installation requiring a screwdriver rather than a snap fit.

Making the Selection
The path from “we need an e-stop” to a compliant, reliable installation runs through a
series of decisions that are straightforward once the requirements are clear.

Start with the risk assessment. Identify whether an e-stop is required, where it must be
located relative to personnel and equipment, and what shutdown category applies.
Document the assessment, as UL and other authorities will want to see it.

Match the actuator type to the operational context. Turn-to-release is the most
common general-purpose choice. Pull-to-release suits confined spaces, key-release
adds access control and momentary types serve niche applications where latching is
inappropriate.

Select contact blocks based on the control circuit needs. At minimum, one NC
contact for the stop function. Add NO contacts for signaling, monitoring or PLC integration as the system requires.

Choose the enclosure and accessories based on the installation environment and applicable standards, including
metal for durability and harsh conditions or plastic where weight, cost or corrosion resistance favors it. Add shrouds,
lockouts or mounting brackets as the application and code dictate.

If the standard catalog does not produce the right combination, a custom assembly built from proven components closes
the gap without requiring a ground-up engineering effort. The enclosure, operator, contacts, accessories and markings
can be specified independently and assembled to match the exact requirements of the installation.

Whether the application calls for a standard catalog assembly or a purpose-built combination of operator, contacts,
enclosure and markings, the e-stop selection process follows the same logic. Start with the risk assessment, match the
configuration to the regulatory and operational requirements, and document the decisions. As standards continue to
tighten and testing requirements become more specific, that documentation is no longer optional.
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SIDEBAR
Altech Emergency Stop Solutions

Altech carries a large line of high-quality e-stop products designed for
automation and control applications. Engineered for ease of assembly,
these 22mm and 30mm control devices typically require only a
screwdriver for installation. Many models are certified for NEMA Type
4X and 12 environments, offering watertight protection and corrosion
resistance.

Products include:

= 22 mm Metal Operators: These are available in momentary, push-pull and push-turn styles, including large 60mm
heads and key-release versions .

= 22 mm Uni-Body: Unit include momentary, push-pull and push-turn functions.

= 30 mm Metal Operators: These include momentary mushroom heads and “press to lock, turn to release” maintained
versions with indicating arrows.

= llluminated E-Stops: These 22mm and 30mm operators are available with LED or filament bulbs for clear status
indication .

= Specialty Options: These include key-to-lock/key-to-release models and mechanical indicators (22mm plastic).

= Control Stations: These pre-assembled or ready-to-assemble stations are housed in plastic, pressure die-cast
aluminum or gravity die-cast aluminum enclosures.

= Accessories: A variety of shrouds, lock-outs and legend plates, such as 60mm yellow "Emergency Stop" plates, are
available to enhance safety and compliance.

To discover the full line, please visit altechcorp.com/109-e-stops .
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