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PUSH SWITCH

Primary Disciplinary Field(s): Assistive Technology, Human-Computer Interaction (HCI),

Rehabilitation Science

1. Core Definition

The push switch, in its most general sense, is a fundamental electromechanical component

designed to control a circuit by manual operation. It typically consists of a mechanism that

completes or interrupts an electrical circuit when depressed. However, within the specialized fields

of assistive technology and rehabilitation, the term refers specifically to a highly customized input

device. This specialized switch is characterized by a single or set of buttons engineered for

accessibility, allowing activation with minimal physical force or highly unconventional points of

contact, such as the elbow, head, chin, or foot. The primary distinction of the assistive push switch

is its ergonomic design aimed at accommodating users with motor limitations or physical

disabilities, ensuring reliable and repeatable input irrespective of precise manual dexterity.

These devices function as crucial interfaces, translating a deliberate physical action into a digital or

electrical signal, thereby facilitating control over various technological systems. They represent a

fundamental component of switch access systems, providing individuals with severe motor

impairment a consistent method for interacting with computers, communication devices, and their

immediate environment.

2. Historical Context and Evolution

While the mechanical switch has existed since the early days of electrical engineering, the targeted

development of push switches for rehabilitation and accessibility gained prominence in the mid-to-

late 20th century. Early adaptations often involved simple modifications to industrial buttons,

making them larger and easier to press. The historical impetus came from the necessity of

providing veterans and individuals with conditions like cerebral palsy or high-level spinal cord injury

with independent access to technology and communication.

The evolution of the push switch parallels the growth of computer processing power and

miniaturization. Initially bulky and tethered, modern versions benefit from advanced materials,

wireless connectivity (such as Bluetooth), and sophisticated mechanisms that require activation

forces measured in grams rather than ounces. This refinement process was driven by principles

from human factors engineering, aiming to minimize fatigue, reduce the risk of repetitive strain

injury, and maximize the operational efficiency for users relying solely on this interface.
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3. Key Characteristics and Design Principles

Assistive push switches are designed around a strict set of ergonomic and functional requirements

that prioritize user needs over standardized industrial efficiency. These devices must be robust,

reliable, and highly customizable to fit the unique physical capabilities of the individual user.

Large Target Area: Unlike typical keyboard buttons, specialized push switches often feature

oversized button caps or plates (sometimes referred to as plate switches). This expanded surface

area allows users who cannot accurately pinpoint a small target to activate the device successfully

using a gross motor movement.

Low Activation Force: The force required to register a press must be significantly lower than

standard commercial switches. This allows users with limited muscle strength, such as those with

muscular dystrophy or ALS, to operate the device without undue strain.

Tactile and Auditory Feedback: Providing clear feedback upon successful activation is critical.

Most assistive switches include an audible "click" and a distinct tactile sensation to confirm the

input has been registered, which is vital for cognitive certainty and operational speed, particularly in

high-stakes environments like controlling mobility devices.

Durability and Mounting Flexibility: Given that these switches may be pressed repeatedly,

perhaps millions of times over their lifespan, they must be exceptionally durable. Furthermore, they

must be compatible with a wide array of mounting hardware--including flexible goosenecks,

clamps, and fixed brackets--to allow placement optimized for the user's most reliable involuntary or

voluntary movement.

4. Classification and Types

The category of push switches encompasses a variety of designs tailored for different physical

access methods. Selection depends on the user's range of motion, force generation capability,

consistency of movement, and cognitive ability.

Button/Disc Switches: These are the most common type, ranging from small, low-profile designs

to large, saucer-sized plates. Examples include the widely used Jelly Bean switch or the Big Red

switch, which offer clear visual targets and robust construction.

Plate Switches: Requiring minimal travel and force, these utilize a large, flat surface that registers

input when pressure is applied anywhere on the plate. They are ideal for head, cheek, or foot

activation where precise targeting is impossible.

Lever Switches: These operate through a small lever or joystick-like mechanism, often used by

individuals who retain some finger or wrist control but lack the strength for traditional key pressing.
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Pneumatic Switches (Sip-and-Puff): Although not strictly "pushed," these serve the same input

function. They translate the positive (puff) or negative (sip) pressure generated by the user's breath

into switch activation, serving users who have almost no voluntary limb movement, such as those

with C1-C4 spinal cord injury.

5. Applications in Assistive Technology and Rehabilitation

The utility of the push switch is transformative in the field of rehabilitation, offering users functional

autonomy. They form the basis of the communication and control methodologies that define

modern assistive technology.

The most significant application is in communication devices. Users can operate dedicated

Augmentative and Alternative Communication (AAC) systems by sequentially scanning through

options displayed on a screen, activating the switch when the desired letter, word, or command is

highlighted. This process, known as scanning, relies heavily on the reliability and ease of use of

the physical switch interface. Furthermore, these switches are essential for accessing computers

via software that emulates keyboard or mouse functions through single or multiple switch inputs.

Beyond communication, push switches are integrated into Environmental Control Units (ECUs).

These systems allow disabled users to control household appliances, lights, televisions, and call

systems independently. The simplicity of the push switch--requiring only a single, reliable action--

makes it the preferred input method for essential, non-ambiguous commands, significantly

enhancing the user's quality of life and personal independence.

6. Cognitive and Experimental Applications

The push switch is not limited to rehabilitation; it is also a critical tool in cognitive psychology and

neuroscientific research. In experimental settings, these switches are used to precisely measure

reaction times and decision-making processes. The primary advantage of using such a simple,

unambiguous input device is the minimization of motor interference.

In studies requiring rapid binary responses (e.g., "Yes/No," "Target/Non-target"), researchers rely

on the switch to capture the exact moment a cognitive decision is finalized. The minimal physical

effort ensures that the recorded latency primarily reflects the cognitive processing speed rather

than the time taken to execute a complex motor action. As noted in the source material, the switch

is used in scenarios like: "The push switch was to be activated at the moment the patient had the

answer to the quiz," illustrating its role as a precise temporal marker for internalized responses.

This application ensures the integrity of data in studies concerning memory recall, perceptual

discrimination, and speed of processing.
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7. Further Reading

Assistive Technology - Wikipedia

Rehabilitation Engineering and Assistive Technology Society of North America (RESNA)

Augmentative and Alternative Communication (AAC) - Wikipedia
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