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TELECOMMUNICATION DEVICE (TDD)

Primary Disciplinary Field(s): Accessibility Studies, Telecommunications Engineering,

Communication Technology, Disability Studies

1. Core Definition

The **Telecommunication Device for the Deaf (TDD)**, often referred to synonymously as a **Text

Telephone (TT)** or **Teletypewriter (TTY)**, is a specialized electronic communication tool

designed to facilitate conversation over standard public switched telephone networks (PSTN) for

individuals who are deaf, hard of hearing, or speech impaired. Fundamentally, the TDD acts as a

translator, converting typed text from a keyboard into electrical signals (in the form of audio tones)

that are transmitted across the telephone line, and subsequently converting the received audio

tones back into displayed text for the recipient.

The operation of the TDD requires both the sender and the receiver to possess compatible

devices, ensuring a dedicated text-based communication channel is established across the voice

network. This process allows users to conduct fully textual conversations, replacing audible speech

with digital typing. While the term TDD was widely used, particularly in the United States, the

generic term **text telephone** has sometimes been preferred internationally, and the older

acronym TTY, referencing the antecedent **teletypewriter** technology from which the device was

adapted, remains highly common in legal and telecommunications contexts.

The advent of the TDD represented a profound shift in accessibility, offering a critical means of

independent communication, particularly concerning vital interactions such as contacting

emergency services, conducting business, or maintaining social connections, all of which were

previously inaccessible through traditional voice telephony. Its significance lies not merely in its

function as a tool, but in its role as a fundamental enabler of communication equity for millions.

2. Etymology and Historical Development

The history of the modern TDD is inextricably linked to the older technology of the **Teletypewriter

(TTY)**, which was primarily utilized in telegraphy and early data communications before being

adapted for deaf communication. The TTY was a robust electromechanical machine used to send

and receive typed messages over dedicated circuits. The critical innovation that transitioned this

technology into the realm of public telephone accessibility occurred in the mid-1960s with the work

of **Robert Weitbrecht**, an engineer who was deaf himself. Weitbrecht pioneered the

development of the **acoustic coupler**--a device capable of converting the digital signals from a

TTY into audio tones that could be transmitted reliably over the existing analog telephone

infrastructure using a standard telephone handset placed into a cradle.
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This early application, using often large and repurposed surplus teletype machines, made text

communication over distance possible, but widespread adoption was limited by the size, cost, and

complexity of the equipment. Over the ensuing decades, significant technological advancements,

including miniaturization and the transition from mechanical components to solid-state electronics,

led to the development of smaller, more affordable, and truly portable devices specifically

designated as TDDs. Organizations advocating for the deaf and hard-of-hearing communities

played a central role in lobbying for subsidies, standardization, and public awareness, paving the

way for the TDD to become a recognized and essential fixture in public and private communication.

The formal standardization of the signaling protocol used by these devices was crucial for

interoperability. The devices relied predominantly on the **Baudot code**, an antiquated five-bit

character encoding system, rather than the more contemporary ASCII. While technologically

limiting, the widespread adoption of the Baudot standard ensured that virtually all TDDs

manufactured throughout the late 20th century could communicate reliably with one another,

establishing a critical communication infrastructure upon which deaf individuals could depend. This

foundational phase of development secured the TDD's role as the primary telephone access

technology until the widespread emergence of internet protocol (IP) based communications in the

21st century.

3. Key Characteristics and Components

A typical Telecommunication Device for the Deaf comprises several distinct, integrated

components necessary for its function as a text-to-tone interface. The device's primary input

mechanism is a full or modified **alphanumeric keyboard**, which allows the user to type

messages similar to a typewriter or computer. The keyboard layout often follows the standard

QWERTY format, ensuring familiarity and ease of use.

The device features an integral **display mechanism** for viewing both incoming and outgoing

messages. Historically, this display often consisted of a small, single-line **LED (Light Emitting

Diode)** or **LCD (Liquid Crystal Display)** screen, which scrolled the text across the viewing area

as it was received or typed. This limited display size sometimes necessitated careful attention from

the user to track longer conversations. In some advanced models, especially those used in

institutional settings, the TDD might also include an optional **integrated printer** to create a hard

copy of the entire conversation transcript for record-keeping purposes.

Perhaps the most characteristic component of the TDD is the **acoustic coupler**, often described

as a cradle or set of rubber cups molded to fit the microphone and speaker of a standard telephone

handset. This coupler is vital because it enables the TDD to interface with the analog voice

network. When the user types, the TDD generates specific audio tones corresponding to the

characters (using Baudot code), which are acoustically transmitted into the telephone handset's
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microphone via the coupler. Conversely, incoming tones from the remote TDD are picked up by the

handset's speaker and channeled through the coupler back to the TDD circuitry, where they are

decoded and displayed as text. This dependency on acoustic coupling is what distinguishes TDDs

from direct-connect modems.

4. Operational Functionality and Communication Protocol

The operational functionality of the TDD is defined by its reliance on a specific signaling protocol,

most notably the **Baudot communication code**, which operates at a very low speed, typically

around 45.5 baud. Unlike modern data communication that often transmits data in large packets,

TDD communication is character-based: each typed character is converted into a series of

corresponding audio frequency-shift keying (FSK) tones and transmitted sequentially. This process

is inherently slow when compared to voice communication or modern digital methods, but it

provided a robust and reliable method for text exchange over noisy analog phone lines.

When a call is initiated between two TDD users, the devices must first establish a connection. The

calling device sends a signal (usually an initial tone sequence) to alert the receiving device that a

text call is incoming. Once the connection is confirmed, conversation can begin. Users must

adhere to specific conversational etiquette, often using cues like 'GA' (Go Ahead) to indicate that

they have finished typing their turn and are waiting for a response, as the half-duplex nature of the

communication requires turns to be taken explicitly. This protocol ensures clarity despite the

asynchronous nature of the text transmission.

Furthermore, TDD functionality was instrumental in the establishment of **Telecommunications

Relay Services (TRS)**. These services utilize specialized human operators to act as

intermediaries, translating between TDD users (typing) and hearing telephone users (speaking).

The relay operator types the hearing person's speech to the TDD user and reads the TDD user's

typed response back to the hearing person, ensuring that TDD users can communicate universally,

not just with other TDD users. This infrastructure became a mandated necessity under federal

legislation, highlighting the device's role as a cornerstone of accessible telecommunications

infrastructure.

5. Significance for Accessibility and Communication Equity

The Telecommunication Device for the Deaf holds immense historical and practical significance as

a pivotal technology for advancing communication equity for the deaf, hard-of-hearing, and

speech-impaired communities. Before the widespread availability of the TDD and associated relay

services, accessing basic telephone functions, particularly essential services like police, fire, or

ambulance, was either impossible or extremely difficult. The TDD transformed this landscape by

providing direct, independent access to the essential services of modern life.
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In the United States, the TDD was central to major pieces of accessibility legislation. The

**Americans with Disabilities Act (ADA) of 1990** formalized the requirement for equal access to

telecommunications, leading to the widespread deployment of TDDs in public places, businesses,

and government offices, and mandating the provision of universal, affordable Telecommunications

Relay Services (TRS). This governmental recognition solidified the TDD as a necessary standard

of accessibility, forcing institutions to adapt their communication protocols to accommodate text-

based interactions.

Beyond legislative compliance, the TDD fostered social inclusion. It enabled individuals to

participate more fully in the workforce, manage personal affairs, and maintain complex social

networks without relying solely on in-person interpreters or written correspondence. The ability to

spontaneously and privately contact anyone via the telephone system represented a fundamental

gain in personal autonomy and integration into mainstream society, marking a monumental step

forward in disability rights.

6. Modern Evolution and Replacement Technologies

While the TDD represented the pinnacle of accessible communication technology for several

decades, its reliance on analog phone lines and the slow Baudot protocol made it increasingly

obsolete with the transition to digital, high-speed, internet-based communication systems. Modern

telecommunications have largely superseded the TDD, introducing faster and more versatile

accessibility solutions.

The first major shift involved the integration of visual communication technologies. **Video Relay

Service (VRS)**, which leverages high-speed internet connections, allows deaf individuals using

**American Sign Language (ASL)** to communicate with hearing individuals via a video link and a

professional sign language interpreter. This service offers a richer, faster communication

experience than text typing, particularly for native signers, and has largely replaced TDD usage in

many personal contexts.

Furthermore, in response to the limitations of TDD over modern digital networks (Voice over IP,

cellular), telecommunications bodies have promoted **Real-Time Text (RTT)**. RTT is a native

digital technology that transmits text character-by-character as it is typed, providing a more

instantaneous flow of conversation than the block transmission of TDD/TTY. RTT operates

efficiently over modern digital voice channels (like LTE and 5G), eliminating the need for acoustic

coupling and Baudot code conversion, thus representing the modern, preferred standard for text-

based telephone communication accessibility, signaling the definitive end of the TDD's dominance

in the field.
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7. Debates and Criticisms

Despite its revolutionary impact, the TDD faced several inherent technical limitations and social

criticisms throughout its lifecycle. A primary technical debate centered on the continued reliance on

the antiquated **Baudot code**. This code is restrictive, lacks the full character set necessary for

modern communication (e.g., lowercase letters, extended punctuation), and, most significantly,

operates at an extremely slow transmission rate. This slow speed made complex or urgent

conversations frustratingly protracted, leading to reduced communication efficiency.

Another major criticism concerned **interoperability challenges** between TDDs and standard

voice users. Communication required the use of a trained third-party intermediary (the TRS

operator), which, while essential, compromised privacy and added complexity. Furthermore, many

hearing businesses and individuals lacked familiarity with TDD communication protocols, such as

waiting for the 'GA' signal, leading to frequent misunderstandings and dropped calls when relay

services were not utilized.

Finally, the rise of digital technologies highlighted the TDD's inflexibility. TDDs were difficult to

integrate seamlessly with newer technologies like VoIP, fax machines, or digital mobile phones,

requiring specialized hardware or gateways. This technological lag necessitated substantial

investment in maintaining the aging infrastructure required to support the Baudot protocol, leading

to calls for its replacement by modern, IP-compatible accessibility standards like RTT, which offer

superior speed, richer features, and easier integration into current telecommunication systems.

Further Reading

Telecommunications device for the deaf (Wikipedia)

FCC: Telecommunications Relay Services (TRS)

Baudot Code (Wikipedia)

Americans with Disabilities Act (ADA) Official Site
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