Plain English on the Plant Floor

Barry Jereb
The Allen-Bradley Company, Cleveland

Product documentation such as user’s guides and programming manuals are
key components of the products they support. In 1982 the Allen-Bradley Com-
pany, Industrial Computer Group, recognized the need to redefine the way we
prepared our manuals — for several reasons: to reduce complaints, to make our
products safer and easter to use, and to increase sales. This case study shows
how we identified problems with our manual writing, scheduling, and graphics.
It shows how we solved these problems by using plain English and clear docu-
ment design, and identifies the benefits we’ve gained from our new approach.

At Allen-Bradley Company, Systems Division, we make computers for indus-
trial applications. One way we support these computers is by writing manuals
that accompany our products to customers’ plants. For many industrial compu-
ter companies, writing manuals appears to be an afterthought. In the past two
years, however, manuals have become a key component of the products at
Allen-Bradley. This paper will show why we decided to improve our industrial
computer documentation and what we did to improve it.

Background

At Allen-Bradley the technical writing department was producing a variety of
documentation to support our industrial computer systems. This documenta-
tion was used by audiences ranging from computer novices such as machinists
and factory electricians to computer experts such as computer programmers
and software engineers. These documents included installation manuals,
maintenance manuals, programming manuals, user’s guides, and technical
data sheets.

We were unaware of the impact these documents were having on our cus-
tomers until the Chilton Company completed a study for us in 1982. We had
commissioned this study to learn more about the marketplace for our products.
To our surprise, the study indicated that product documentation such as user’s
guides and reference manuals was the second most important factor in in-
fluencing customers to buy an industrial computer. It was outranked only by
quality of product. Other factors, in order, included after-sales service, on-time
delivery, knowlegeable salespeople, application assistance, and price.

The results of the study clearly indicated that improved documentation
would give us a competitive edge. This discovery led naturally to our taking a
closer look at our documentation to see if there were any other indications that
our documents needed a change. We found several:
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Figure 1. Allen-Bradley Company’s old layout for manuals.

Section 3
ASSEMBLY AND INSTALLATION

3.0 General — This Section outlines rules and recom-
mendations for planning, layout, assembly, and lnmllr
tion of the Mini-PLC-2 programmable controller. A
working understanding of these guidelines, in advance of
installation, is necessary in the interest of safety and mini-
mum down-time.

stand this entire Manual before attempting to install or

CAUTION: To avoid equipment damage, read and under-
operate the Mini-PLC-2 controller.

A primary i in-
stallation and opsrnlon u sahw The guidelines in this
Section are presented with consideration for the safety of

the operator, of controlled equipment and of the con-
troller llxalf such, these guidelines are intended :

an
govern wmng and installation practices. The persons in-
stalling the controller should be familiar with local codes
and these guidelines.

Essential for installation of the Mini-PLC-2 programmable
controller is a well-planned layout. Paragraph 3.1 outlines
the various considerations necessary for planning a con-
troller installation. This Paragraph also describes various
devices which are commonly supplied by the user for a
programmable controller.

Once the layout of the controller is planned, the installa-
tion of its can be done. for con-
troller mounting, assembly and connections are given in
Paragraph 3.2,

3.1 Recommendations for System Layout — This Para-
graph describes the general recommendations for layout
of the controller system. These recommendations are the

such, they provide useful guidelines for most Mini-PLC-2
installations.

Overall recommendations concerning user-supplied equip-
ment and wiring are also given in this Paragraph. These
recommendations are intended to aid in making the con-
troller an integral part of the user’s manufacturing facility.
Necessarily some of the installation recommendations for
user-supplied equipment are general in nature. Enwron-

ntal local
codes and ordinances dictate the specific ry.m I-yuul
and wiring of user-supplied installation equipment.

Particular industrial environments may contain one or
moare conditions adverse to solid-state control. The user’s
plant may include other equipment which produces exces-
sive heat or electrical noise. Line-voltage variations may
also occur in some locations. There are various measures
which may be taken to limit the effect of any of these
conditions. These are described in Paragraph 3.1.6.

3.1.1 Enclosure Considerations — An enclosure is usually
provided by the user for the Mini-PLC-2 controller.

The enclosure is the chief ion of the

ard for Type 12 enclosures is preferred for solid-state con-
trol devices.

The enclosure should be mounted in a position which
allows doors to be opened fully and allows access to
wiring and components for testing or troubleshooting.
Also important is the accessibility of an emergency dis-
gonnuct device in the enclosure, as noted in Paragraph
1.3.

The M-m PLC-2 prwrummabll controller mzu:ras a mini-
nclosure working in “Working

dnpm" is defined as the dustancﬂ from the lrnm mounting

surface of the back panel to the inside rear of the door.

In some cases, back panels may be fixed on, or very close
to, the inside rear wall of the enclosure. In other cases,
back panels are mounted on standoffs which decreases the
working depth available. Door-mounted print pockets
may also use up valuable space. When specifying an en-
closure for the Mini-PLC-2 controller, carefully exam!
the vendor’s data sheets for print-pocket and standoff
measurements; then calculate the “working depth”
available.

3.1.1.1 Component Spacing — Mini-PLC-2 controller
components must be spaced sufficiently from other equip-
ment and the enclosure walls to allow convection cooling.

Convection cooling draws a vertical column of air upward,
over the controller module surfaces. To keep the con-
troller modules within the specified temperature limits,
this cooling air, drawn at the base of the controller must
not exceed 60°C (140°F). Because the flow of air is in
the vertical direction, the unobstructed vertical spacing
above and below controller components is especially
important.

Vertical spacing is application-dependent, based on these
factors:

* Average number of controller inputs and outputs ON
at any one time. |/O modules must dissipate more heat
when 1/0 devices are in the energized (ON) state.

® Average current supplied by output terminals to out-
put devices. The greater the current draw, the more
heat is generated

* Heat from other equipment in or near the controller
enclosure

Because applications vary widely with regard to these
factors, the vertical spacing wlll also vary. For this reason,
two possible cases are descril

*® Typical Condition, in Pulquoh KRRBAN

* Worst-Case Condition, in Paragraph 3.1.1.1.2.
The various factors of ccvmollsr environment and use in
with these cases.

This allows the mmll-r to judge the amoum of un-
obstructed space required for his controll

Note that these recommended spacing allowances refer to

from atmospheric contaminants. These may include oils,
moisture, conductive dust or particles, or any corrosive or
otherwise harmful airborne substance. Standards estab-
lished by the National Electrical s Associ-

space. This implies that no other device
which might impede or prevent a steady vertical air flow
should occupy this space. However, wiring or plastic wire-

ation (NEMA) define enclosure types, based on the degree
of protection an enclosure is designed to provide. @ In
general, an enclosure which conforms to the NEMA stand-

1 National Electricsl Manufacturer’s Association
2101 L Street NW
Washington, D.C. 20037

Figure 2. Allen-Bradley Company’s new layout for manuals.

Chapter

Fundamental Programming and Editing

5.0
Chapter Objectives

5.1
How to read this chapter

Before You Start

In this chapter, you will read about the following:

® program instr 8. These can ine or ch the
status of bits in the memory of the Controller. The status of
these bits then determines the operation of your output
devices. In this chapter you will learn what these
instructions are, how to enter them, and when to use them.

program editing techniques. These help to create and
change the instructions that make up your program. In this
chapter, you will first learn how to change a single
instruction, then how to make changes within a rung, and,
finally, how to change whole program rungs.

You should read this chapter from beginning to end at least
once. The instructions and programming techniques are
interwoven so that soon after you learn an instruction, you
learn how to edit it. The examples that accompany the
instructions and techniques assume that you are practicing
them in the order that they are presented.

This chapter consists of seven sections, labeled A - G. Because
you will be entering instructions with the Programmer, the
chapter reads best if you do not stop in the middle of a section,
but between sections.

WARNING: Do not use the application examples given with
each instruction in your particular application. These
examples are provided for instructional purposes only.

If you have some experience with programmable controls, we
recommend that you have a Controller operating as you read
this chapter.

If this is the first time you have used a programmable
controller, we r d that you the optional input
simulator to your operating Controller. See the PL.C-4 Microtrol
Input Simulator Product Data (publication 1773-902).




Customer complaints. We had received letters from some customers expressing
their dissatisfaction with our documentation.

Legal problems. Because our computers control heavy equipment, an unclear
manual could lead to misapplication of a product and could result in equip-
ment damage, injuries to workers, and lawsuits. In addition, an unclear
manual could keep customers from getting the system running and thus
result in expensive production downtime.

Phone calls. We were forced to create a toll-free telephone center to answer
questions about products, many of which should have been answered by our
documentation. Staffing a phone center eight hours a day requires time,
talent, and money.

Feedback from field. Our salemen and distributors began to demand better
manuals. They wanted to learn about new products so that they could sell
them faster. Having good documentation is especially important for interna-
tional companies like Allen-Bradley; sometimes it is the only information
source our international sales groups have.

On the basis of these factors we concluded that our own employees — and even

worse, our customers — were dissatisfied with the quality of some of our

documentation. Moreover, the Chilton study showed us that our documenta-
tion had been hurting us in the marketplace.

Defining areas for improvement

To attack documentation drawbacks, we identified three general areas of our
documentation that we had to improve: graphic design, document scheduling,
and writing style.

Graphic design

The most evident problems in our documents were graphic. Largely because of
a lack of communication between the company’s technical writing groups,
Allen-Bradley was using three different layouts for technical documentation.
As aresult, we weren’t presenting a consistent corporate identity to our cus-
tomers. And our page layouts were uninviting and difficult to read (Figure 1).
Although this page is similar to layouts used throughout the industrial control
industry, we believed that we could do much better.

In developing a new layout we had to remember two things: the constraints
on our graphic arts department and our printing budget. We knew the new
layout could not be artwork intensive; it had to be easy for our designers to
learn and execute. Our printing budget limited our use of color and special
paper.

Once we had developed several alternative formats, we took copies to the
Customer Training Center and asked our customers to complete question-
naires about the format they preferred. We evaluated the comments and
picked a format we thought would be a good starting point in improving our
documentation. The new layout (Figure 2) proved to be much more inviting
and easy to read than the old. Consider this comparison:
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old

Two columns of justified text set
in 9-point Univers. The small jus-
tified text was hard for some
below-average readers to read,
hard for our layout artists to cor-
rect, and hard for workers to read
in a dimly lit factory.

The Y% inch page margins severely
decreased the amount of white
space on the page, making it un-
inviting and more difficult to
read.

All headings were set in 9-point
bold Univers. This gave all head-
ings equal emphasis, thus making
them all seem equally import-
ant. Located within the text col-
umns, the heads were difficult to
locate.

No color.

Figures were often located sev-
eral pages away from the text re-
ferring to them. Searching for
figures after reading a figure
reference was distracting and
time-consuming.

New

One column of text, ragged right
margin set in 11-point School-
book. These changes made the
text easier for the reader and
easier for our graphics depart-
ment to work with.

A 2% inch left margin and limited
line length to a maximum of 60
characters added helpful white
space.

Major headings were set in
13-point bold Megaron and minor
headings in 11-point bold Mega-
ron, thus providing two levels of
emphasis. Heads in the left mar-
gin make them easier to locate.

Chapter and section titles printed
in blue. Coloring also made head-
ings easier to spot.

Figures are dropped into the text
where the references appear. This
technique is especially important
when showing someone what to
enter into a computer and the
display that should result.

We thought the more readable format provided an excellent starting point for
our new approach, and the design was one that we could continually improve.

Document Scheduling

We were badly understaffed. Frequently, for example, we had to complete
documentation projects in half the time normally alloted. Our writers had
difficulty writing good documents under such severe time constraints. To help
solve this problem we educated our marketing and engineering departments
about the following: the value of giving us advanced notification on documen-
tation needs so that we could become involved earlier in product development,
the value of hiring additional technical writers to support our products, and
the costs of not allowing enough time for documentation to be done properly
(i.e., phone calls, complaints, accidents). By winning their cooperation, we
have increased our writing staff and schedule projects more realistically.
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Writing

Our writers had excellent technical backgrounds, but they lacked formal train-
ing in technical writing and exposure to the latest techniques for developing
documents. To meet this need, we did two things. First, we hired professional
and technical writers who had completed writing programs. Adding these
writers created a more balanced department. These new writers provided a
fresh outlook on documentation while our established writers provided our
new writers with technical insights.

Second, we enlisted the help of Carnegie-Mellon University’s Communica-
tion Design Center, specifically Erwin Steinberg and G. H. Jones to do the
following:

Develop a training program for our writers

Develop a publication style manual containing guidelines on style and design

Begin an on-going objective evaluation of our documents

Create a seal of approval that could be printed in manuals that lived up to the
high standards prescribed by the style manual. The seal would indicate our
interest in serving our customers better through easy-to-understand
documentation.

In addition to creating the style guide, Allen-Bradley and Carnegie-Mellon
developed a document called “Writing Guidelines for Vendors” (Figure 3). We
give these guidelines to vendors and consultants who produce documentation
for us. Vendors are required to follow these instructions to have their
documentation accepted. The guidelines discuss techniques such as writing in
the active voice and using personal pronouns. By specifying up front the way
we want the material handled, we ensure that we get a well-written document.

Document testing

We now test our documents before they reach the field. We use two types of
tests: the user test and the customer test. In the user test we take manuals to
the Customer Training Center and test them with representative users of our
products. We have these users learn how to use a product by following the
manual. We encourage them to tell us where they’re having problems and
what they’re feeling. In this way, customers “edit” the manual. This test shows
us where we’ve omitted information, been unclear, and misleading. In some
cases we detect problems with the design of the product before it gets into the
field.

In the customer tests we send our products to customers for evaluation. With
these products we include a test copy of the manual and a questionnaire (Fig-
ure 4). The questionnaire asks the customers to comment on different aspects
on the manual such as technical accuracy and ease of use. From the users’
answers, we can determine how well the manual has supported a product that
has actually been used in a factory environment.

By running these tests, we assure quality of our documents before the wider
range of our customers gets them. In this way, we avoid upsetting our custom-
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@

Beta Site Manual Questionnaire

Introduction

Use this questionnaire to report on the quality of the manual.

1. How frequently did you have to flip back and forth between
pages as you read this manual? (Place a check mark on the
chart.)

|<ememmnnes Joemnenes [FRRE. [memnnneas >
Never 4 times 8 or more
per chapter times per
chapter

For which of the following reasons did you have to flip back
and forth between pages?

- Torefresh my memory.
——— To find an illustration or table.

— Because information about a topic was scattered
throughout the text.

S the headi were misleadi

Because the information was poorly sequenced.

Please list those places you recall having to flip back and forth.

2. How often did you have to re-read passages? (Place a check
mark on the chart.)

[ <ommmnnnnns [oomemmnees [EERerrere [omemeeees >|
Never 4 times 8 or more
per chapter times per
chapter

Allen-Bradley

Vendor § Systems
Guidelines § Division

Writing Style Guidelines for Vendors

How to Desig
and Write M |

Allen-Bradley’s technical writers design and write
i iented 1s to serve their users’ needs. They

Help Users Picture
Themselves in the Text

Guideline 1:

write manuals with the users in mind to show them how to
work with the product, not merely how the product works.
Basically, our writers accomplish this by:

o helping the users picture themselves in the text
@ choosing words that the users can understand
e writing clear, straightforward sentences

e organizing the text for the users

Following is a list of twelve guidelines with examples. We
suggest that you follow these guidelines when writing your
documents for our users.

Address the reader directly.
Original

1t is suggested that the wire should be connected to the
terminal by the engineer when the switch-box assembly is
completed.

Revised

We suggest that you connect the wire to the terminal when
you finish assembling the switch-box.

Original

With operator commands entered from the keyboard, an
operator can display the program directly on the CRT.

Revised

By entering commands on the keyboard, you can display the
program directly on the CRT.



Figure 3. These “Writing Guidelines for Vendors” provide plain English Guidelines for
consultants or vendors who produce documentation for Allen-Bradley Company.

ers with mistakes and omissions, and reduce the amount of manuals we must
reprint due to errors.

Persuading management

Our managers were well aware of the problems caused by inadequate

documentation, but they did not always agree with the techniques we wanted

to use for improvement. For example, they thought that using personal pro-
nouns and the active voice in technical documents was improper because it
removed that objective scientific tone associated with technical documents. To
convince them plain English and effective design would work, we cited docu-
ment design research that supported our techniques. With scientific back-
grounds, they responded to the research tradition and began to accept our
changes.

Now plain English and readable formats are the corporate standard for
Allen-Bradley Company. In addition to pleasing our customers, the use of
plain English and clear design is providing us with the following benefits:
Our phone center used to receive more than 50 calls about our products each

day. We began shipping the first simplified manuals with a product over a

year ago. Since then we have received an average of only two calls a month

regarding the product and the manual.

It’s hard to determine the amount of sales that were influenced directly by our
documentation. Our sales are increasing. Our sales force is selling more
systems because it can learn about them more quickly. Distributors report
that the better the documentation, the less time they have to spend in the
field teaching a customer about a product.

Because we are an international company, we must translate our manuals into
Japanese, German, French, and many other languages. Clearer documents
that use fewer words are easier for human translators to understand and less
expensive for computers to translate (computer-assisted translations cost
about 20 cents a word). In addition, a document printed in a foreign lan-
guage such as Arabic or German requires 125% more space, so writing in
plain English saves graphics time and space.

In the past two years technical writing at Allen-Bradley has come a long way,
but implementing the plain English program wasn’t easy. First, we had to
convince management that plain Enlish would benefit our company. Second,
we had to teach our writers how to use it. Third, we had to teach our graphic
designers how to present it. Now, plain English is selling itself as a cost-
effective way to communicate.

Figure 4. Customers evaluate Allen-Bradley manuals by completing this questionnaire.
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