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CHECKLIST for Usability of Technical Descriptions

Technical description combines words and visuals to create a picture—a clear mental image—of a product or a process. Any subject can be visualized from countless perspectives. Therefore, how you describe something—your perspective—depends on your purpose and the user’s needs.

Purposes and Types of Technical Description

Description, like definition (Chapter 20), answers the question What is it? But to help users “visualize,” description answers additional questions that include What does it do? What does it look like? What is it made of? How does it work? How does it happen? Definition and description depend on each other and provide the foundation for virtually any type of technical explanation.

Technical descriptions divide into two basic types: product descriptions and process descriptions. Anyone learning to use a particular device (say, a stethoscope) relies on product description. Anyone wanting to understand the steps or stages in a complex event (say, how lightning is produced) relies on process
description.

The product description in Figure 21.1, part of an installation and operation manual, gives do-it-yourself homeowners a clear mental image of the overall device and its parts. The accompanying process description in Figure 21.2 shows the device in action.

Elements of a Usable Description

Clear and Limiting Title

The title “A Description of a Velo Ten-Speed Racing Bicycle” promises a comprehensive description. If you intend to describe the braking mechanism only, be sure your title indicates this: “A Description of the Velo’s Center-Pull Caliper Braking Mechanism.”

Appropriate Level of Detail and Technicality

Give enough detail to create a clear picture, but omit unnecessary information. Identify your audience and its reasons for using your description.

Assume that you want to describe a specific bicycle model. The picture you create will depend on the details you select. How will your audience use this description? Is this a customer interested in the bike’s appearance—its flashy looks and racy style? Is it a repair technician who needs to know how parts operate? Is it a helper in your bicycle shop who needs to know how to assemble this bike? Or is it the bike’s manufacturer who needs precise technical specifications?

The descriptions of the hot water maker in Figures 21.1 and 21.2 focus on what this model looks like, what it’s made of, and how it works. Its intended audience of do-it-yourselfers already knows what a hot water maker is and what it does. That audience needs no background. (A description of how it was put together appears with the installation and maintenance instructions later in the manual.)

In contrast, specifications (page 520) for manufacturing the hot water maker would describe each part in exacting detail (e.g., the steel tank’s required thickness and pressure rating as well as required percentages of iron, carbon, and other constituents in the steel alloy).

Objectivity

Objective description filters out personal impressions to whatever extent is appropriate, focusing instead on observable details (“The drilling crew worked in freezing rain and gale-force winds”). Subjective description colors objective details with personal impressions and metaphors. It usually strives to create a mood or share a feeling about the subject (“The weather was miserable”).

Except for promotional writing, technical descriptions should be impartial, if they are to be ethical. But pure objectivity is, of course, humanly impossible. Each observer has a unique perspective on the facts and their meaning, and therefore chooses what to put in and what to leave out. Nonetheless, we are expected to communicate the facts as we know and understand them. Even positive claims made in promotional writing (for example, “reliable,” “rugged,” and so on in Figure 21.9) should be based on objective and verifiable evidence.


NOTE
Maintaining objectivity does not mean forsaking personal evaluation in cases in which a product may be unsafe or unsound. An ethical communicator “is obligated to express her or his opinions of products, as long as these opinions are based on objective and responsible research and observation” (MacKenzie 3).

The following suggestions will help you achieve objectivity in writing technical descriptions.

Select Details That Are Concrete and Specific Enough to Convey an Unmistakable Picture.  Focus on details any observer could recognize, details a camera would record. Avoid details that provide no distinct visual image, as in the italicized words below:

His office has an awful view, terrible furniture, and a depressing atmosphere.

This next version provides a clear and exact picture:

His office has broken windows looking out on a brick wall, a rug with a six-inch hole in the center, missing floorboards, broken chairs, and a ceiling with chunks of plaster missing.

Use Precise and Informative Language.  Instead of “large,” “long,” and “near,” give exact measurements, weights, dimensions, and ingredients. Specify location and spatial relationships: “above,” “oblique,” “behind,” “tangential,” “adjacent,” “interlocking,” “abutting,” and “overlapping.” Specify position: “horizontal,” “vertical,” “lateral,” “longitudinal,” “in cross-section,” “parallel.” Avoid judgmental words (“impressive,” “poor”), unless your judgment is requested and can be supported by facts.

Notice how the following precise words help users to visualize:
Indefinite
Precise

a late-model car
a 2006 Lexus ES 300

an inside view
a cross-sectional, cutaway, or exploded view

next to the foundation
adjacent to the right side

a small red thing
a red activator button with a 1-inch diameter and a concave surface


NOTE
Never confuse precision with overly complicated technical terms or needless jargon. Don’t say “phlebotomy specimen” instead of “blood,” or “thermal attenuation” instead of “insulation,” or “proactive neutralization” instead of “damage control.” The clearest writing aimed at laypersons uses precise but plain language—as long as the simpler words do the job.

Visuals

Use drawings, diagrams, or photographs generously—with captions and labels that help users interpret what they are seeing. Notice how the diagram in Figure 21.3 combines words and images to provide a simple but dynamic picture of a process in action.


NOTE
Economy in a visual often equals clarity. Avoid verbal and visual clutter. The experiment described in the caption to Figure 21.3, for example, demonstrates why it’s important to “minimize distracting detail” (Rowan 214).

Visuals generated by computers (for example, 3-D drawing or architectural drafting programs) are particularly appropriate for technical descriptions. Other sources for descriptive graphics include clip art, electronic scanning, and downloading from the Internet. (See page 329 for a sampling of useful Web sites and discussion of legal issues regarding the use of computer graphics.)

Clearest Descriptive Sequence

Any item or process usually has its own logic of organization, based on (1) the way it appears as a static object, (2) the way its parts operate in order, or (3) the way its parts are assembled. These relationships—spatial, functional, and chronological—are discussed below.

Spatial Sequence.  Part of all physical descriptions, a spatial sequence answers these questions: What is it? What does it do? What does it look like? What parts and material is it made of? Use this sequence when you want users to visualize a static item or a mechanism at rest (an office interior, a document, the Statue of Liberty, a plot of land, a chainsaw, or a computer keyboard). Can this item best be visualized from front to rear, left to right, top to bottom? (What logical path do the parts create?) A retractable pen would logically be viewed from outside to inside. The specifications in Figure 21.4 (page 522) proceed from the ground upward.

Functional Sequence.  The functional sequence answers: How does it work? It is best used in describing a mechanism in action, such as a 35-millimeter camera, a nuclear warhead, a smoke detector, or a car’s cruise-control system. The logic of the item is reflected by the order in which its parts function. Like the hot water maker in Figure 21.2, a mechanism usually has only one functional sequence. The stethoscope description on page 510 follows the sequence of parts through which sound travels.

When describing a solar home-heating system, you would begin with the heat collectors on the roof, moving through the pipes, pumping system, and tanks for the heated water, to the heating vents in the floors and walls—from source to outlet. After this functional sequence of operating parts, you could describe each part in a spatial sequence.

Chronological Sequence.  A chronological sequence answers: How is it put together? How does it work? How does it happen? Use the chronological sequence for an item that is best visualized in terms of its order of assembly (such as a piece of furniture, an umbrella tent, or a prehung window or door unit). Architects might find a spatial sequence best for describing a proposed beach house to clients; however, they would use a chronological sequence (of blueprints) for specifying for the builder the prescribed dimensions, materials, and construction methods at each stage of the process.


NOTE
You can combine these sequences as needed. For example, in describing an automobile jack (for a car owner’s manual) you would employ a spatial sequence to help users recognize this item, a functional sequence to show them how it works, and a chronological sequence to help them assemble and use it correctly.

An Outline and Model for Product Description

Description of a complex mechanism almost invariably calls for an outline. This model is adaptable to any description.



I.
Introduction: General Description1


A. Definition, Function, and Background of the Item



B. Purpose (and Audience—for classroom only)



C. Overall Description (with general visuals, if applicable)



D. Principle of Operation (if applicable)



E. Preview of Major Parts


II.
Description and Function of Parts


A. Part One in Your Descriptive Sequence



1. Definition



2. Shape, dimensions, material (with specific visuals)



3. Subparts (if applicable)



4. Function



5. Relation to adjoining parts



6. Mode of attachment (if applicable)



B. Part Two in Your Descriptive Sequence (and so on)


III.
Conclusion and Operating Description


A. Summary (used only in a long, complex description)



B. Interrelation of Parts



C. One Complete Operating Cycle

You might modify, delete, or combine certain parts of this outline to suit your subject, purpose, and audience.

Introduction: General Description

Give users only as much background as they need to understand the product.

A Description of the Standard Stethoscope

Introduction

The stethoscope is a listening device that amplifies and transmits body sounds to aid in detecting physical abnormalities.

This instrument has evolved from the original wooden, funnel-shaped instrument invented by a French physician, R. T. Laënnec, in 1819. Because of his female patients’ modesty, he found it necessary to develop a device, other than his ear, for auscultation (listening to body sounds).

This description explains to the beginning paramedical or nursing student the structure, assembly, and operating principle of the stethoscope.

The standard stethoscope, roughly 24 inches long and weighing about
5 ounces, consists of a sensitive sound-detecting and amplifying device whose flat surface is pressed against a bodily area. This amplifying device is attached to rubber and metal tubing that transmits the body sound to a listening device inserted in the ear.

The stethoscope’s Y-shaped structure contains seven interlocking pieces: (1) diaphragm contact piece, (2) lower tubing, (3) Y-shaped metal piece,
(4) upper tubing, (5) U-shaped metal strip, (6) curved metal tubing, and (7) hollow ear plugs. These parts form a continuous unit (Figure 1).

Description and Function of Parts

The body of your text describes each major part. After arranging the parts in sequence, follow the logic of each part. Provide only as much detail as users need.

Readers of this description will use a stethoscope daily, so they need to know how it works, how to take it apart for cleaning, and how to replace worn or broken parts. (Specifications for the manufacturer would require many more technical details—dimensions, alloys, curvatures, tolerances, and so on.)

Description and Function of Parts

Diaphragm Contact Piece.  The diaphragm contact piece is a shallow metal bowl, about the size of a silver dollar (and twice its thickness). Various body sounds cause it to vibrate.

Three separate parts make up the piece: hollow steel bowl, plastic diaphragm, and metal frame (Figure 2).

The stainless steel metal bowl has a concave inner surface, with concentric ridges that funnel sound toward an opening in the tapered base, then out through the hollow appendage. Lateral threads ring the outer circumference of the bowl to accommodate the interlocking metal frame. A fitted diaphragm covers the bowl’s upper opening.

The diaphragm is a plastic disk, 2 millimeters thick, 4 inches in circumference, with a molded lip around the edge. It fits flush over the metal bowl and vibrates sound toward the ridges. A metal frame that screws onto the bowl holds the diaphragm in place.

A stainless steel frame fits over the disk and metal bowl. A 1–4-inch ridge between the inner and outer edge accommodates threads for screwing the frame to the bowl. The frame’s outside circumference is notched with equally spaced, perpendicular grooves—like those on the edge of a dime—to provide a gripping surface.

The diaphragm contact piece receives, amplifies, and transmits sound through the system of attached tubing. The piece attaches to the lower tubing by an appendage on its apex (narrow end), which fits inside the tubing.

Each part of the stethoscope, in turn, is described according to its own logic of
organization.

Summary and Operating Description

Conclude by explaining how the parts work together to make the whole item function.

Summary and Operating Description

The seven major parts of the stethoscope provide support for the instrument, flexibility of movement for the operator, and ease in use.

In an operating cycle, the diaphragm contact piece, placed against the skin, picks up sound impulses from the body’s surface. These impulses cause the plastic diaphragm to vibrate. The amplified vibrations, in turn, are carried through a tube to a dividing point. From here, the amplified sound is carried through two separate but identical series of tubes to hollow ear plugs.

A Situation Requiring Product Description

The following description of a solar collector, aimed toward a general audience, adapts the previous outline model. The author, Roxanne Payton, is a mechanical engineer specializing in nonpolluting energy technologies. Roxanne prepared this description as part of an informational booklet on solar energy systems distributed by her company, Eco-Solutions.

A Mechanism Description for a Nontechnical Audience

Audience and Use Profile. The audience here will be homeowners or potential homeowners interested in incorporating solar flat-plate collectors as a heating source. Although many of these people probably lack technical expertise, they presumably have some general knowledge about active solar heating systems and principles. Therefore, this description will focus on the collectors rather than on the entire system, while omitting specific technical data (say, the heat conducting and corrosive properties of copper versus aluminum in the absorber plates). The engineer who designed the collector would include such data in research-and-development reports for the manufacturer. Informed laypersons, however, need only the information that will help them visualize and understand how a basic collector operates. 
An Outline for Process Description

A description of how things work or happen divides the process into its parts or principles. Colleagues and clients need to know how stock and bond prices are governed, how your bank reviews a mortgage application, how an optical fiber conducts an impulse, and so on. A process description must be detailed enough to allow users to follow the process step by step.

Much of your college writing explains how things happen. Your audience is the professor, who will evaluate what you have learned. Because this person knows more than you do about the subject, you often discuss only the main points, omitting details.

But your real challenge comes in describing a process for audiences who know less than you, and who are neither willing nor able to fill in the blank spots; you then become the teacher, and the users become your students.

Introduce your description by telling what the process is, and why, when, and where it happens. In the body, tell how it happens, analyzing each stage in sequence. In the conclusion, summarize the stages, and describe one full cycle of the process.

Sections from the following general outline can be adapted to any process
description:



I.
Introduction



A. Definition, Background, and Purpose of the Process



B. Intended Audience (usually omitted for workplace audiences)



C. Prior Knowledge Needed to Understand the Process



D. Brief Description of the Process



E. Principle of Operation



F. Special Conditions Needed for the Process to Occur



G. Definitions of Special Terms



H. Preview of Stages


II.
Stages in the Process



A. First Major Stage



1. Definition and purpose



2. Special conditions needed for the specific stage



3. Substages (if applicable)



a.



b.



B. Second Stage (and so on)


III.
Conclusion



A. Summary of Major Stages



B. One Complete Process Cycle

Adapt this outline to the structure of the process you are describing.

A Situation Requiring Process Description

The following document is patterned after the sample outline. The author, Bill Kelly, belongs to an environmental group studying the problem of acid rain in its Massachusetts community. (Massachusetts is among the states most affected by acid rain.) To gain community support, the environmentalists must educate citizens about the problem. Bill’s group is publishing and mailing a series of brochures. The first brochure provides an overview of the acid rain process.

A Process Description for a Nontechnical Audience

Audience and Use Profile.  Some will already be interested in the problem; others will have no awareness (or interest). Therefore, explanation is given at the lowest level of technicality (no chemical formulas, equations). But the explanation needs to be vivid enough to appeal to less aware or less interested readers. Visuals create interest and illustrate simply. To give an explanation thorough enough for broad understanding, the process is divided into three chronological steps: how acid rain develops, spreads, and destroys. 
Specifications

Airplanes, bridges, smoke detectors, and countless other technologies are produced according to certain specifications. A particularly exacting type of description, specifications (or “specs”) prescribe standards for performance, safety, and quality. For countless products and processes, specifications describe these features:


•
the methods for manufacturing, building, or installing a product


•
the materials and equipment to be used


•
the size, shape, and weight of the product


•
specific testing, maintenance, and inspection procedures

Specifications are often used to ensure compliance with a particular safety code, engineering standard, or government or legal ruling.

Because specifications define an “acceptable” level of quality, any product that fails to meet these specs may provide grounds for a lawsuit. When injury or death results (as in a bridge collapse or an airline accident), the device is usually checked to make sure it was built and maintained according to the appropriate specifications. If not, the contractor, manufacturer, or supplier may be liable.

Federal and state regulatory agencies routinely issue specifications to ensure safety. The Consumer Product Safety Commission specifies that power lawn mowers be equipped with a “kill switch” on the handle, a blade guard to prevent foot injuries, and a grass thrower that aims downward to prevent eye and facial injury. This same agency issues specifications for baby products, as in governing the fire retardancy of pajama fabric. Passenger airline specifications for aisle width, seat belt configurations, and emergency equipment are issued by the Federal Aviation Administration. State and local agencies issue specifications in the form of building codes, fire codes, and other standards for safety and reliability.

Government departments (Defense, Interior, etc.) issue specifications for all types of military hardware and other equipment. A set of NASA specifications for spacecraft parts can be hundreds of pages long, prescribing the standards for even the smallest nuts and bolts, down to screw thread depth and width in millimeters.

The private sector issues specifications for countless products or projects, to help ensure that customers get exactly what they want. Figure 21.4 shows partial specifications drawn up by an architect for a medical clinic building. This section of the specs covers only the structure’s “shell.” Other sections detail the requirements for plumbing, wiring, and interior finish work.

Specifications like those in Figure 21.4 must be clear enough for identical interpretation by a broad audience (Glidden 258–59).


•
the customer, who has the big picture of what is needed and who wants the best product at the best price


•
the designer (architect, engineer, computer scientist, etc.), who must translate the customer’s wishes into the actual specification


•
the contractor or manufacturer, who won the job by making the lowest bid, and so must preserve profit by doing only what is prescribed


•
the supplier, who must provide the exact materials and equipment


•
the workforce, who will do the actual assembly, construction, or installation (managers, supervisors, subcontractors, and workers—some working on only one part of the product, such as plumbing or electrical)


•
the inspectors (such as building, plumbing, or electrical inspectors), who evaluate how well the product conforms to the specifications

Each of these parties needs to understand and agree on exactly what is to be done and how it is to be done. In the event of a lawsuit over failure to meet specifications, the readership broadens to include judges, lawyers, and jury. Figure 21.5 depicts how a set of clear specifications unifies all users (their various viewpoints, motives, and levels of expertise) in a shared understanding.

In addition to guiding a product’s design and construction, specifications can facilitate the product’s use and maintenance. For instance, specifications in a computer manual include the product’s performance limits, or ratings: its power requirements; its work, processing, or storage capacity; operating environment requirements; the makeup of key parts; and so on. Product support literature for appliances, power tools, and other items routinely contains ratings to help customers select a good operating environment or replace worn or defective parts (Riney 186). The ratings in Figure 21.6 are taken from the owner’s manual for an ink jet printer.

Technical Marketing Literature

Technical marketing literature is designed to sell a technical or scientific product or service to audiences that range from novice to highly informed. Descriptions and specifications are essential marketing tools because they help potential customers to visualize the product or service and to recognize how its special features can fit their exact needs.

Even though technical marketing has persuasion as its main goal, readers dislike a “hard-sell approach.” They expect upbeat promotional claims such as “durable finish” and “performance of a lifetime” to be backed up by solid evidence: for example, results of objective product testing, performance ratings, and data that indicate how the product meets or exceeds industry specifications.


NOTE
Unlike proposals (Chapter 23), which are also used to sell a product or service, technical marketing materials tend to be less formal and more dynamic, colorful, and varied. A typical proposal is tailored to one specific client’s specific needs and follows a fairly standard format; marketing literature, on the other hand, uses a wide variety of formats to present the product in its best light for a broad array of audiences and needs.

Marketing documents run the gamut from simple “fact sheets” to glossy booklets with colorful photographs and other visuals. Here are some common types of documents.


•
Brochures are a popular marketing medium. The six-panel foldout brochure in Figure 21.7 is designed to promote a brand of windows and doors by emphasizing their energy efficiency as well as their beauty; product appeal is enhanced by a visual background of striking product designs and various weather conditions and settings. Notice how the brochure’s panels provide a logical sequence, with each panel offering its own discrete “chunk” (page 239) of information about the product (Hilligoss 71). The balance of technical and aesthetic details create a persuasive message something like this: “Marvin products not only look great but also work great.”


•
Web pages are especially effective for technical marketing. Depending on a person’s specific interests and expertise, she or he can explore the links of particular interest, read or download the material, and easily return to the site’s home page. As a marketing tool, Web pages offer these advantages: product information can easily be updated; customers can interact to ask questions, give feedback, and place orders directly online; and through the use of animation, the product can actually be depicted in operation (Gurak and Lannon 2nd ed., 141).


•
Fact sheets offer basic data about the product or service in a straightforward, unadorned format, usually on a single 81–2  11-inch page, sometimes using both sides of the page. Figure 21.9 displays a double-sided fact sheet that
accompanies the expanded definition in Figures 20.5 and 20.6 (pages 499, 500). Even though this sheet contains a great deal of highly technical information, it is designed to be inviting and navigable: visuals are engaging and easy to interpret; paragraphs are concise and readable; headings provide a clear forecast of each section; and the most complex data is chunked into clearly labeled lists (Hilligoss 63).


•
Business letters are the most personal type of marketing document. See, for example, how Tom Ewing’s letter on page 63 creates a human connection with a potential customer.

(For an intimate look at technical marketing, see Richard Larkin’s report in Chapter 24.)

Figure 21.8 shows a web-based description of one of the products (the double hung window) mentioned in Figure 21.9.

Exercises


1.
Select an item from this list or a device used in your major field. Using the general outline as a model, develop an objective description. Include (a) all necessary visuals or (b) an “art brief” (page 318) and a rough diagram for each visual or (c) a “reference visual” (a copy of a visual published elsewhere) with instructions for adapting your visual from that one. (If you borrow visuals from other sources, provide full documentation.) Write for a specific use by a specified audience. Attach your written audience and use profile (based on the worksheet, page 36) to your document.



soda-acid fire extinguisher



breathalyzer



sphygmomanometer



transit



Skinner box



distilling apparatus



saber saw



hazardous waste site



brand of woodstove



photovoltaic panel



catalytic converter



radio



Remember, you are simply describing the item, its parts, and its function: do not provide directions for its assembly or operation.




As an optional assignment, describe a place you know well. You are trying to convey a visual image, not a mood; therefore, your description should be impartial, discussing only observable details.


2.
The flat-plate collector description in this chapter is aimed toward a general audience. Evaluate it using the revision checklist. In one or two paragraphs, discuss your evaluation, and suggest revisions.


3.
Figure 21.9 is designed to promote as well as describe a technical product. Answer the following questions about the document:



When read in conjunction with Figures 20.5 and 20.6, is Figure 21.9 an effective introduction to this particular product for its intended audience of engineers and other technical experts? Why or why not?



Is the overall page design effective? Why or why not? Be specific. (See Chapter 15 and “Using Color,” pages 324–29.)



Are the visuals adequate and appropriate? Why or why not? (See Chapter 14.) Why aren’t the diagrams on page one labeled more extensively?



Is this a sufficiently impartial description? Why or why not? Given its purpose as a marketing document, is the description ethically appropriate? (See Chapter 5.)



Be prepared to discuss your analysis and evaluation in class.


4.
Locate a description and specifications for a particular brand of automobile or some other consumer product. Evaluate this material for promotional and descriptive value and ethical appropriateness.


5.
Select a specialized process that you understand well and that has several distinct steps. Using the process description on pages 517–20 as a model, explain this process to classmates who are unfamiliar with it. Begin by completing an audience and use profile (page 517). Some possible topics: how the body metabolizes alcohol, how economic inflation occurs, how the federal deficit affects our future, how a lake or pond becomes a swamp, how a volcanic eruption occurs, or how the greenhouse effect may contribute to global warming.

Collaborative Projects


1.
Divide into small groups. Assume that your group works in the product development division of a large and diversified manufacturing company.




Your division has just thought of an idea for an inexpensive consumer item with a potentially vast market. (Choose one from the following list.)



flashlight



nail clippers



retractable ballpoint pen



scissors



stapler



any simple mechanism




Your group’s assignment is to prepare three descriptions of this invention:


a.
for company executives who will decide whether to produce and market the item


b.
for the engineers, machinists, and so on who will design and manufacture the item


c.
for the customers who might purchase and use the item



Before writing for each audience, be sure to collectively complete audience and use profiles (page 517).




Appoint a group manager, who will assign tasks (visuals, typing, etc.) to members. When the descriptions are fully prepared, the group manager will appoint one member to present them in class. The presentation should include explanations of how the descriptions differ for the different audiences.


2.
Assume that your group is an architectural firm designing buildings at your college. Develop a set of specifications for duplicating the interior of the classroom in which this course is held. Focus only on materials, dimensions, and equipment (whiteboard, desk, etc.) and use visuals as appropriate. Your audience includes the firm that will construct the classroom, teachers, and school administrators. Use the same format as in Figure 21.4, or design a better one. Appoint one member to present the completed specifications in class. Compare versions from each group for accuracy and clarity.


3.
As a group, select a particular product (sound system, laptop computer, video game, or the like) for which descriptions and specifications are available (in product manuals, brochures, and so on). Using Figure 21.9 as a model, design a marketing document that describes and promotes this product in a one-page, double-sided format. Include (a) all necessary visuals or (b) an “art brief” (page 318) and a rough diagram for each visual or (c) a “reference visual” with instructions for adapting your visual from that one. (If you borrow visuals from other sources, provide full documentation.)


4.
Select a specialized process you understand well (how gum disease develops, how an earthquake occurs, how steel is made, how a computer compiles and executes a program). Write a brief description of the process. Include visuals, as stipulated in Exercise 3 above. Exchange your description with a classmate in another major. Study your classmate’s explanation for fifteen minutes and then write the same explanation in your own words, referring to your classmate’s paper as needed. Now, evaluate your classmate’s version of your original explanation for accuracy. Does it show that your explanation was understood? If not, why not? Discuss your conclusions in a memo to your instructor, submitted with all samples.  

What users
of a technical description want to know

Product versus process descriptions

Give an immediate forecast

21.1

How is technicality
culturally situated?
Find out more at
<www.ablongman.com/lannonweb>

Give users exactly and only what they need

Figure 21.1  A Product Description  This description allows users to visualize the basic parts of the hot water maker and their relationships.

Source: Courtesy of AMTROL Inc.

Figure 21.2  A Process Description  This description allows users to visualize the sequence of events in producing the hot water.

Description has ethical implications

Subjective

Objective

Let the visual repeat, restate, or reinforce the prose

Organize for
the user’s understanding

Figure 21.3  A Process Visual That Minimizes Distracting Detail  In an experiment, students who were given this visual alone were better able to understand the process of lightning than students who were given 550 words
of text along with the visual.

Source: From Journal of Educational Psychology, 88, by Richard E. Mayer, et al. Copyright © 1996 by the American Psychological Association. Reprinted with permission.

A spatial sequence parallels the user’s angle of vision in viewing the item

A functional sequence parallels the order in which parts operate

A chronological sequence parallels the order in which parts are assembled or stages occur

Definition and function

History and background

1In most descriptions, the subdivisions in the introduction can be combined and need not appear as individual headings in the document.

Purpose and audience

Overall view and operating principle

Preview of major parts

Visual reinforces the prose

Definition, size, shape, and material

Subparts

Function and relation to adjoining parts

Mode of attachment

How parts interrelate

One complete operating cycle

DESCRIPTION OF A STANDARD FLAT-PLATE SOLAR COLLECTOR

Introduction—General Description

A flat-plate solar collector is an energy gathering device that absorbs sunlight and converts it into heat. Depending on a site’s geographical location, a flat-plate collection system can provide between 30 and 80 percent of a home’s hot water and space heating.

The flat-plate solar collector has found the widest application in the solar energy industry because it is inexpensive to fabricate, install, and maintain as compared with higher temperature heat collection plates. Flat-plate collectors can easily be incorporated into traditional or modern building design, provided that the tilt and orientation are properly calculated. Collectors work best if they face the sun directly, just a few degrees west of due south, and are tilted up at an angle that equals the latitude of the site plus 10 degrees. By using direct as well as diffuse solar radiation, flat-plate collectors can attain 250 degrees Fahrenheit—well above the moderate temperatures needed for space heating and domestic hot water.

A standard collection unit is rectangular, nine feet long by four feet wide by four inches high. The collector operates on a heat-transfer principle: the sun’s rays strike an absorber plate, which in turn transfers its heat to fluid circulating through adjacent tubes.

Five main parts make up the flat-plate collector: the enclosure, the glazing (and frame), the absorber plate, the flow tubes holding the transfer fluid, and the insulation (Figure 1). 

Description of Parts and Their Function

The Enclosure.  The enclosure is a rectangular metal or plastic tray that serves as a container for the remaining (four) main parts of the collector. It is mounted on the roof of a home at a precise angle for absorbing solar rays.

The Glazing (and Frame).  The glazing consists of one or more layers of transparent plastic or glass that allow the sun’s rays to shine on the absorber plate. This part also provides a cover for the enclosure and serves as insulation by trapping the heat that has been absorbed. An insulated frame secures the glazing sheet to the enclosure.

The Absorber Plate.  The metallic absorber plate, coated in black for maximum efficiency, absorbs solar radiation and converts it into heat energy. This plate provides the heat source for the transfer fluid contained in the adjacent tubing.

The Flow Tubes and Transfer Fluid.  The captured solar heat is removed from the absorber by means of a transfer medium, generally treated water. The transfer medium is heated as it passes through flow tubes attached to the absorbing plate and then transported to points of use in the home or to storage, depending on energy demand.

The Insulation.  Fiberglass insulation surrounds the bottom, edges, and sides of the collector. Its purpose is to retain the absorbed energy within the collector and to limit the amount of heat loss.

Operating Description and Conclusion

In one complete operating cycle, solar rays penetrate the transparent cover and heat the black absorber plate (Figure 2). Insulation along the enclosure’s edges, sides, and bottom helps retain the heat. As the absorber plate becomes hot, it heats a liquid circulating through attached flow tubes, which is then pumped to a heat exchanger. The heat exchanger transfers the heat to the water in a storage tank. The cooled liquid is then pumped back to the collector to be re-heated while the hot water in the storage tank is pumped to various uses in the home.

The solar energy annually striking the roof of a typical house is ten times as great as its annual heat demand. Therefore, properly designed and installed, a flat-plate solar heating system can provide a large percentage of a house’s space heating and domestic hot water requirements.
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Overall view and operating principle
List of major parts (spatial sequence)
Figure 1  A Flat-Plate Collector (Cutaway View)
Source: Solar Water Heating. U.S. Department of Energy, March 1996.
First major part (definition, shape, and material)
Second major part, etc.
Figure 2  How Solar Energy is Captured and Distributed Throughout a Home

Source: Adapted from Converting a Home to Solar Heat. U.S. Department of Energy, December 1995.
A conclusion emphasizing the collector’s efficiency
One complete operating cycle (functional sequence)
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How Acid Rain Develops, Spreads, and Destroys

Introduction

Acid rain is environmentally damaging rainfall that occurs after fossil fuels burn, releasing nitrogen and sulfur oxides into the atmosphere. Acid rain, simply stated, increases the acidity level of waterways because these nitrogen and sulfur oxides combine with the air’s normal moisture. The resulting rainfall is far more acidic than normal rainfall. Acid rain is a silent threat because its effects, although slow, are cumulative. This description explains the cause, the distribution cycle, and the effects of acid rain.

Most research shows that power plants burning oil or coal are the primary causes of acid rain. The burnt fuel is not completely expended, and some residue enters the atmosphere. Although this residue contains several potentially toxic elements, sulfur oxide and, to a lesser extent, nitrogen oxide are the major problems, because they are transformed when they combine with moisture. This chemical reaction forms sulfur dioxide and nitric acid, which then rain down to earth.

The major steps explained here are (1) how acid rain develops, (2) how acid rain spreads, and (3) how acid rain destroys.

The Process

How Acid Rain Develops.  Once fossil fuels have been burned, their usefulness ends. Unfortunately, it is here that the acid rain problem begins.

Fossil fuels release various elements during combustion. Two of these, sulfur oxide and nitrogen oxide, combine with normal moisture to produce sulfuric acid and nitric acid. (Figure 1 illustrates how acid rain develops.) The released gases combine with atmospheric ozone and water vapor to produce rain or snowfall that is more acidic than normal precipitation.

Acid level is measured by pH readings. The pH scale runs from 0 through 14—a pH of 7 is considered neutral. (Distilled water has a pH of 7.) Numbers above 7 indicate increasing degrees of alkalinity. (Household ammonia has a pH of 11.) Numbers below 7 indicate increasing acidity. Movement in either direction on the pH scale, however, means multiplying by 10. Lemon juice, which has a pH value of 2, is 10 times more acidic than apples, which have a pH of 3, and is 1,000 times more acidic than carrots, which have a pH of 5.

Because of carbon dioxide (an acid substance) normally present in air, unaffected rainfall has a pH of 5.6. At this time, the pH of precipitation in
the northeastern United States and Canada is between 4.5 and 4. In Massachusetts, rain and snowfall have an average pH reading of 4.1. A pH reading below 5 is considered abnormally acidic, and therefore a threat to aquatic populations.

How Acid Rain Spreads.  Although we might expect areas containing power plants to be most severely affected, acid rain can in fact travel thousands of miles from its source. Stack gases escape and drift with the wind currents. The sulfur and nitrogen oxides are thus able to travel great distances before they return to earth as acid rain.

For an average of two to five days after emission, the gases follow the prevailing winds far from the point of origin. Estimates show that about
50 percent of the acid rain that affects Canada originates in the United States; at the same time, 15 to 25 percent of U.S. acid rain originates in Canada.

The tendency of stack gases to drift makes acid rain a widespread menace. More than 200 lakes in the Adirondacks, hundreds of miles from any industrial center, are unable to support life because their water has become so acidic.

How Acid Rain Destroys.  Acid rain causes damage wherever it falls. It erodes various types of building rock such as limestone, marble, and mortar. Damage to buildings, houses, monuments, statues, and cars is widespread. Some priceless monuments and carvings have already been destroyed, and even trees of some varieties are dying in large numbers.

More important is acid rain damage to waterways in affected areas. (Figure 2 illustrates how a typical waterway is infiltrated.) Acid rain dramatically lowers the pH in lakes and streams. Although its effect is not immediate, acid rain can eventually make a waterway so acidic that it dies. In areas with natural acid-buffering elements such as limestone, the dilute acid has less effect. The northeastern United States and Canada, however, lack this natural protection, and so are continually vulnerable.

The pH level in an affected waterway drops so low that some species cease to reproduce. A pH of 5.1 to 5.4 means that entire fisheries are threatened: once a waterway reaches a pH of 4.5, fish reproduction ceases. Because each creature is part of the overall food chain, loss of one element in the chain disrupts the whole cycle.

In the northeastern United States and Canada, the acidity problem is compounded by the runoff from acid snow. During winter, acid snow sits with little melting, so that by spring thaw, the acid released is greatly concentrated. Aluminum and other heavy metals normally present in soil are also released by acid rain and runoff. These toxic substances leach into waterways in heavy concentrations, affecting fish in all stages of development.

Summary

Acid rain develops from nitrogen and sulfur oxides emitted by the burning of fossil fuels. In the atmosphere, these oxides combine with ozone and water to form precipitation with a lower-than-average pH. This acid precipitation returns to earth many miles from its source, severely damaging waterways that lack natural buffering agents. The northeastern United States and Canada are the most severely affected areas in North America.
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Specifications describe products and processes

Specifications have ethical and legal implications

How specifications originate

Specifications address a diverse audience

Figure 21.4  Specifications for a Building Project (Partial)  These specifications ensure that all parties agree on the specific materials to be used.

Figure 21.5

Users and Potential
Users of Specifications

Figure 21.6

Specifications for the Color StyleWriter™ 2400

Source: Reprinted by permission of Apple Computer, Inc.
Technical marketing audiences expect a factual presentation

Common formats for technical marketing documents

Figure 21.7  A Technical Marketing Brochure for a Broad Audience  First, the upbeat message and engaging photos in outside Panel A immediately place the product in a favorable aesthetic light. Next, inside Panel A focuses on product benefits (energy savings, beauty, and versatility) followed by another attractive photo. Next, inside Panel B—at the brochure’s very center—focuses on technical features and options, with contact information prominently displayed. Following a graphic depicting insulating glass in action, inside Panel C describes the rigorous standards that Marvin products meet. Next, outside Panel C shows cross-sections of various insulating options. Finally, the striking photos in outside Panel B echo the aesthetic focus of the opening panel. Source: Reprinted courtesy of Marvin Windows and Doors. Copyright 2001.

Figure 21.8

A Technical Marketing Web Page

This one-page description provides links to deeper levels about the product (such as “Specs”), background on the company, or contact and ordering information. Clicking on “View Tilt Lever Action” provides an animated view of this mechanism.

Source: Reprinted courtesy of Marvin Windows and Doors <www.doublehung.com/features.asp>.

 CHECKLIST for Usability of Technical Descriptions

(Numbers in parentheses refer to first page of discussion.)

Content

Does the title promise exactly what the description delivers? (503)


Are the item’s overall features described, as well as each part? (510)


Is each part defined before it is discussed? (510)


Is the function of each part explained? (511)


Do visuals appear whenever they can provide clarification? (507)


Will users be able to visualize the item? (506)


Are any details missing, needless, or confusing for this audience? (503)


Is the description ethically acceptable? (506)

Arrangement

Does the description follow the clearest possible sequence? (507)


Are relationships among the parts clearly explained? (510)

Style and Page Design

Is the description sufficiently impartial? (506)


Is the language informative and precise? (507)


Is the level of technicality appropriate for the audience? (503)


Is the description written in plain English? (507)


Is each sentence clear, concise, and fluent? (244)


Is the description grammatical? (Appendix C)


Is the page design inviting and accessible? (340)

For more exercises, visit
<www.ablongman.com/lannon>
Figure 21.9  A Technical Marketing Fact Sheet  After a product diagram and a brief introduction to the C Series Cogeneration System, the description focuses on the product’s major components and specifications.

Source: Courtesy of Ewing Power Systems, So. Deerfield, MA 01073.

Figure 21.9  A Technical Marketing Fact Sheet (continued)  Representational diagrams depict the sequence of events in the cogeneration process and a brief closing paragraph describes the support services offered by the vendor.


