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In the complex landscape of industrial automation and level measurement,
precision is often achieved through a combination of continuous monitoring and
discrete limit control. While advanced sensors like radar and ultrasonic
transmitters provide real-time data, mechanical and electromechanical
components like the cam40 rotary limit switch serve as critical fail-safes and
position indicators. This guide explores the technical specifications, operational
principles, and integration strategies for the cam40 within modern industrial
environments, particularly its role alongside primary level measurement
instruments.

Understanding the Role of Cam40 in Industrial
Systems

The cam40 is a specialized rotary limit switch designed to control the movement of
industrial machinery by opening or closing electrical circuits based on the angular
position of a shaft. In the context of level measurement and fluid management,
these devices are frequently integrated into motorized valve actuators, heavy-duty
hoist systems for submersible sensors, and large-scale tank gauging equipment.

Unlike continuous sensors found on the Main Page of industrial catalogs, which
provide a 4-20mA or digital signal representing a range, the cam40 provides binary
feedback. This feedback is essential for defining the "Hard North" and "Hard South"
limits of mechanical travel. For instance, in a large chemical storage tank where a
motorized level gauge is deployed, the cam40 ensures the motor stops before the
sensing element strikes the tank floor or the ceiling assembly.

The Relationship Between Rotary Limits and Level
Measurement

Modern level measurement often relies on non-contact methods, but many legacy
and high-precision systems still utilize mechanical displacement. In these
scenarios, the cam40 acts as the primary safety layer. By translating the
revolutions of a drive shaft into discrete electrical signals, it prevents mechanical
over-travel, which could otherwise lead to equipment damage or environmental
hazards.
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| Measurement and Switching Principles

The fundamental principle of the cam40 is the conversion of mechanical rotation
into electrical switching actions. This is achieved through a series of adjustable
cams mounted on a central drive shaft.

| Mechanical Operation

As the shaft rotates—driven by a motor or a mechanical linkage—the cams rotate
with it. Each cam has a specific profile (a lobe or a notch) that interacts with a
microswitch. When the lobe of the cam reaches the actuator of the microswitch,
the switch changes state (from normally open to normally closed, or vice versa).

1. Shaft Input: The input shaft is typically connected to the drive mechanism via a
coupling or gear.

2. Gear Reduction: Many cam40 units include an internal gearbox. This allows the
switch to monitor hundreds of revolutions of the input shaft while only rotating the
internal cams through a fraction of a single turn. Common ratios include 1:50,
1:100, or customized ratios for specific stroke lengths.

3. Cam Adjustment: Each cam can be independently adjusted. This allows
engineers to set specific trip points for different stages of the process.

| Electrical Output

The electrical portion of the cam40 consists of high-quality microswitches. These
are selected based on the required load, often ranging from low-current logic
signals (for PLC inputs) to higher voltage AC loads for direct motor control. The
reliability of the system depends on the contact material and the mechanical life of
these switches, which often exceeds millions of cycles.
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| Technical Specifications and Selection Criteria

Selecting the correct cam40 configuration requires a detailed understanding of the
application's mechanical and electrical demands. Engineers must evaluate several
key parameters to ensure long-term reliability.

| Selection Table: Key Evaluation Criteria

m Specification Range Industrial Application

Gear Ratio 1:1 to 1:500 Determines the sensitivity
and total travel distance
monitored.

Number of Switches 2 to 6 standard Allows for intermediate

warnings (e.g., High,
High-High, Low, Low-Low).

Enclosure Rating IP65 to IP67 Protects against dust and
water ingress in outdoor or
wash-down areas.

Operating Temperature -40°C to +80°C Essential for outdoor tanks or
high-temperature processing
plants.

Contact Rating 10A at 250VAC Determines if the switch can

drive a motor starter directly.

Housing Material Die-cast Aluminum / Aluminum is preferred for
Reinforced Polymer heavy industrial impact
resistance.

| Environmental Considerations

In industries such as water treatment or chemical processing, the cam40 is often
exposed to corrosive atmospheres. Selecting a housing with appropriate chemical
resistance is vital. For offshore or coastal applications, stainless steel shafts and
salt-spray resistant coatings are standard requirements to prevent the internal
mechanism from seizing.

Welk Reference Guide 4



WELK REFERENCE GUIDE Cam40

Integration with Primary Level Measurement
Instruments

While the Main Page of a facility's instrumentation strategy usually focuses on
radar or ultrasonic transmitters, the cam40 provides the necessary redundancy for
SIL (Safety Integrity Level) rated systems.

| Redundancy in Automated Tank Gauging

In automated tank gauging (ATG), a servo-driven displacer measures the liquid
level. The cam40 is coupled to the servo motor. While the electronic encoder
provides the precise level data to the control room, the cam40 provides a
hard-wired cut-off. If the PLC fails or the encoder loses calibration, the cam40
physically breaks the power circuit to the motor when the displacer reaches its
upper limit, preventing the wire from snapping and the displacer from being lost in
the tank.

| Feedback for Motorized Valves

In level control loops, motorized valves regulate the inflow and outflow of fluids.
The cam40 is integrated into the valve actuator to signal the "Fully Open" and
"Fully Closed" positions. This confirmation is critical for the control system to verify
that the physical state of the valve matches the commanded state, preventing
pump cavitation or tank overfilling.

| Installation and Calibration Best Practices

Proper installation of the cam40 is as important as the quality of the device itself.
Misalignment or improper wiring can lead to premature failure or unsafe operating
conditions.
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| Mechanical Alignment

The cam40 must be precisely aligned with the drive shaft. Use flexible couplings
where possible to compensate for minor axial or radial misalignments. Excessive
force on the input shaft can damage the internal gear train, leading to "slop" or
backlash in the switching points.

| Calibration Steps

1. Manual Override: Before applying power, move the machinery manually to the
desired limit position.

2. Cam Setting: Loosen the locking screw on the corresponding cam and rotate it
until the microswitch clicks.

3. Fine Tuning: Use the fine-adjustment screws (if equipped) to dial in the exact
degree of rotation required.

4. Verification: Cycle the machine through its full range of motion at low speed to
ensure the switches trip at the correct points and that there is no mechanical
interference.

| Wiring and Cable Management

Use shielded cables for low-voltage signal lines to prevent electromagnetic
interference (EMI) from nearby motors. Ensure that the cable glands are tightened
to the manufacturer's torque specifications (typically 2.5 Nm to 4 Nm) to maintain
the IP rating of the enclosure. Include a drip loop in the cabling to prevent moisture
from migrating along the cable and into the switch housing.

| Common Risks and Mitigation Strategies

Even a robust component like the cam40 faces operational risks in harsh industrial
environments. Understanding these risks allows for better maintenance planning.
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Mechanical Fatigue: Over time, the cams or the microswitch actuators may wear
down. This leads to a shift in the trip point (calibration drift). Regular inspection
every 6 to 12 months is recommended.

Contact Oxidation: In low-current applications (e.g., 24VDC at <10mA), silver
contacts may develop an oxide layer that increases resistance. For these
applications, gold-plated contacts should be specified.

Vibration: High-vibration environments can cause the cam locking screws to
loosen. Use thread-locking compounds and vibration-damping mounts to mitigate
this risk.

Condensation: Rapid temperature changes can cause moisture to condense inside
the housing. Utilizing a breather drain or a small internal heater can prevent
internal corrosion and short circuits.

|Frequent|y Asked Questions (FAQs)

Q: Can the cam40 be used in explosive atmospheres?

A: Standard cam40 units are not typically rated for hazardous areas. However,
explosion-proof versions (ATEX/IECEx certified) with flameproof enclosures are
available for use in Zone 1 and Zone 2 environments.

Q: What is the maximum input speed for a cam40?

A: This depends on the internal gear ratio. Most units are designed for relatively
low speeds (under 500 RPM on the input shaft) to ensure the microswitches have
sufficient time to actuate and to minimize wear on the gear teeth.

Q: How do | choose between a 1:50 and 1:100 gear ratio?

A: Calculate the total number of revolutions the drive shaft will make over the full
travel of the machine. If the shaft rotates 40 times, a 1:50 ratio is appropriate as it
keeps the cam rotation within the 360-degree limit of the switch. A 1:100 ratio
would also work but would offer less resolution for adjustment.

Q: Is it possible to replace individual microswitches within the cam40?
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A: In most professional-grade units, the microswitches are modular and can be
replaced without discarding the entire assembly. This significantly reduces
long-term maintenance costs.

| Conclusion

The cam40 remains a cornerstone of industrial safety and position feedback. By
providing a reliable mechanical interface for electrical control, it bridges the gap
between physical motion and digital oversight. When integrated correctly with the
primary measurement solutions found on the Main Page, the cam40 ensures that
industrial processes remain safe, predictable, and efficient. Whether used as a
primary limit or a redundant safety check, its simple yet effective design continues
to meet the rigorous demands of modern process industries.
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