
abcOpposite: Readability can be
improved for older drivers with
more legible typefaces. A system-
atic approach to the components
of the system would make multi-
ple sign installations easier to read
and understand.

Extending the Threshold
The Evolution of a Typeface Design

The evolution of the Clearview design and the research lead-

ing up to it have been circuitous. Our original goal did not

include the design of a typeface, it simply evolved when we could

not find any typefaces that had the simplicity, openness, and

specific stroke width to height ratios that we believed would be

necessary for optimal legibility and ease of recognition by older

drivers at night. 

The seed for this exploration was planted in 1989. We were

working on the design of a statewide travel information sign

program for Oregon. The client wanted less sign clutter, with

an additional layer of information. Based on our analysis, we

believed that if standard highway signs were consistently for-

matted, and the various components visually ordered in a more

systematic way, the existing road signs would be less cluttered

looking, easier to read, and able to carry additional travel

information without overloading locations where there are

many signs. 

Specific to our review were the federally mandated typefaces

used on all highway signs. The five widths and weights (FHWA

Series B, C, D E and E-modified) of a simple block letter style

evolved from early black-on-white painted road signs; Series

E-modified is used for destination names on freeway signs. E-

modified was the only mixed case font that was in the federal

lexicon. It is a chunky typeface that is based on uniform stroke

width Leroy style drafting lettering with square or chisel point
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Over the past decade, we have designed and tested typefaces to

improve long distance legibility of highway signs. The develop-

ment of the Clearview typeface has been the principal product

of that effort, and has involved many people. The primary mem-

bers of the team included Chris O’Hara and Donald Meeker from

Meeker & Associates and type designer James Montalbano of

Terminal Design. Together we worked with Philip Garvey and

Martin Pietrucha, Ph.D., of the Pennsylvania Transportation

Institute (PTI) on the testing. Consultation on experimental

design was provided by Susan T. Chrysler, Ph.D, formerly with

the 3M Company and now with the Texas Transportation

Institute (TTI). Additional research was done by Gene Hawkins,

Ph.D and Paul Carlson, Ph.D of the Texas Transportation

Institute to study applications for freeway signs using our

designs. Two research studies on the performance of Clearview

for aging drivers have been published with peer review by the

National Research Council of the National Academy of Sciences.

Clearview®: A legible, easy-to-read sans serif 

family. Also known as ClearviewHwy® for road

signs, ClearviewOne® for text and display 

graphics, and ClearviewADA™ for interior signs.

by Donald T. Meeker
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terminals added, and with very closed, mechanically rendered

interior shapes. It was developed in 1949 for the new “limited

access roads” in California, and has remained essentially

unchanged since then. 

We believed that the typeface is central to the design of the

overall highway sign standards. Although the federal rules are

difficult to change, we thought the government might consider

some modifications if we could answer three simple questions:

1 Would highway signs, most of which have all uppercase leg-

ends, be easier to read and understand with mixed case

legends?

2 If mixed case, would the legends have to be 133 percent larg-

er than all capital letter legends as specified by the Federal

Highway Administration? We assumed that this amount of

size increase was not required, but we did not know at what

size a mixed case legend would need to be to improve read-

ability and ease of recognition over an all capital letter legend.

3 Is there a typeface that would have greater legibility than E-

modified? This typeface would also need to be designed to

eliminate or reduce the halation effect or the overglow of E-

modified that is a particular problem for older drivers at

night, when the chunky letters are very bright relative to the

background.

At the time we were asking these questions about typography,

the FHWA had just completed a large study of older drivers;

viewing requirements. The goal was to identify ways to upgrade

highway sign standards for nearly 36 million older drivers. The

1

2

3

4
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Above: The Clearview design
evolved from various research
studies as summarized in the
order shown.

1 Highway Gothic Series E-mod.
2 Clearview Bold as used in the

first studies by PTI 
3 Clearview Bold 55 as upgraded

for TTI study of application for
freeway guide signs. 

4 Clearview-5-W as refined
based on TTI and PTI research
and field reviews
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an older driver is 65 years of age and over and represents a

sixth of the driving public, many of whom have reduced con-

trast sensitivity, especially with high-brightness reflective

materials, and slower reactions to changing conditions. A

major recommendation of that study was that all signs be made

with legends that are 20 percent taller, but still using the exist-

ing five standard FHWA typefaces and formats specified in the

Manual on Uniform Traffic Control Devices (MUTCD).

Since a 20 percent increase in legend size increases the foot

print of the word by nearly 150 percent, it was obvious the cost

of making all signs with 20 percent larger legends would be

impractical, if not impossible, due to structural issues and

physical space limitations. 

Based on intuition, we believed that improved typography,

along with the visual ordering of information in a more consis-

tent way could make signs more legible and more effective for

viewers without increasing the type size.

To test these assumptions we, along with PTI, received a

grant that was funded by the 3M Company. We were to compare

the FHWA Series D all-capital-letter typeface as used on con-

ventional road guide signs with mixed case legends at the same

size and larger sizes based on small increments of change to

determine the optimum size. A second study would compare

Series E-modified with other sans serif fonts using high

brightness sign materials to determine if the halation effect

Below: In the mid-1930’s, road
guide signs were hand painted black
block capital letters on white wood
panels with route shields screen
printed on painted wood,  as show
in these examples from Oregon. In
1949, Ted Forbes, a traffic engineer

Right: Based on research for the
National Park Service, the original
Clearview family was redesigned
to increase the size of the coun-
ters and the stroke width to height
ratio. Based on this design for
ClearviewHwy-5-B®, the designs
for the entire ClearviewHwy® Type
System were completed.

Left: The original road guide signs
were mile posts placed on the var-
ious routes into Philadelphia. In
the 1800’s, the early signs were
cast iron and placed along the
Boston Post Road that stretched
between New York City and
Boston.

and researcher, proposed using a mixed
case letter style for the new limited
access road in California. The current
FHWA E-modified is essentially the
same as the one Forbes originally
developed.
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could be reduced and the ease of recognition and legibility for

older drivers could be increased.

In the experimental design plan it was important to test both

legibility and recognition because both are critical to guidance.

Legibility is the point at which a viewer can read an unknown

legend based on identifying each individual letter and reading

the word. For guide signs or street name signs, recognition is

more important than legibility because a viewer is looking for a

destination name. The recognition process is the marriage of

their mental picture of a word and the word on the sign.

Recognition distances with mixed case legends are as much as

twice the legibility distance, though legend size calculations are

based on legibility.

Though many typefaces were reviewed—Syntax, Avenir,

Thesis, Frutiger, British Transport, Normschrift, Univers, 

—none provided an effective comparison to the standard high-

way fonts based on stroke, letter width, open shape of

counters, and neutrality in character. We wanted a simple

looking typeface, but still with character and subtile differenti-

ation between letters.

Based on these requirements we decided to design two

mixed case typefaces that were similar in weight to Series D

and Series E-modified. The designs were prepared around a

series of proportional templates, but not based on other type-

faces. Special emphasis was given to the design of the most

Above: By allowing a viewer to
read the irregular footprint of the
word when displayed in
upper/lowercase letters, there is
an increase in accuracy, viewing
distance, and reaction time. The
research revealed that when the
upper/lowercase Clearview
Condensed (upper position) was
compared to the most commonly
used all-capital-letter typeface

Above: In two PTI studies, use of
the original version of Clearview
(left position) improved nighttime
sign reading distance by up to 16
percent when compared with the
E-modified road sign typeface
(right position). For drivers traveling
at 45 mph, that legibility enhance-
ment could easily translate into 80
extra feet of reading distance, or a

For guide signs or street name
signs, recognition is more impor-
tant than legibility because a
viewer is looking for a destination
name. The recognition process is
the marriage of their mental pic-
ture of a word and the word on
the sign. 

substantial 1.2 seconds of addition-
al reading time. On a road with a
posted speed of 45 mph, a driver
travels at 66 feet per second. With
Clearview, the desired destination
legend is recognized 1.3 seconds
earlier (84 feet) and with greater
accuracy, giving the driver signifi-
cantly more time to react to the
information displayed.

(FHWA Series D, lower position),
there was a 14 percent increase in
recognition when viewed by older
drivers at night, with no loss of leg-
ibility. When the size of Clearview
was increased by 12 percent to
equal the overall footprint of the
uppercase display, the recognition
gain doubled to 29 percent with
little change in overall sign size.
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critical lowercase letters “a, e, and s,” the design of the coun-

ters, relationship of ascender to the lowercase “x,” and the

geometry of the stroke convergence to minimize bright spots.

As the designs evolved, SEGD colleagues Harriet Spear, Roger

Whitehouse, and Lance Wyman provided critical review during

a workshop in our studio.

After an experimental design was developed by the research

team, subjects viewed actual sign panels on the PTI test track.

These studies, in which half of the subjects were older drivers,

were based on actual words with three distinct patterns of ascen-

ders and descenders and with the necessary complexity to test a

viewer's ability to recognize word patterns using both FHWA

typefaces and early versions of Clearview. Viewers were asked to

read signs from a car moving slowly toward the panels in a legi-

bility test, or were asked to identify the location of a particular

word on a panel with three words to test recognition.

Based on the PTI research, the Texas Transportation Institute

initiated a study to compare Clearview to E-modified and British

Transport for side-mounted and overhead-mounted freeway

signs. Using Type III glass bead based sheeting, there was an

11.9 to 12 percent increase in legibility distance. In this study,

the largest legibility distance improvements of the Clearview

alphabet were associated with older drivers.

In both the PTI and TTI studies, the Clearview typeface

design was built on a conventional text based ratio of lowercase

to capital letter height. These proportions limited the weight of

the stroke width to approximately 1:5.4. Based on test installa-

tions on Pennsylvania freeways, we believed the freeway

versions should be at least 1:5, however adding more weight to

the complex letterforms would compromise legibility and cre-

ate a problem with halation because of the added mass at key

points in the letterforms.

Simultaneous to the work on Clearview, we were developing a

new typographic system for the National Park Service that was

designed to address their type requirements for both text and

signage with the goal of replacing their use of six different

typestyles. In this joint project between Meeker & Associates

and Terminal Design, Montalbano prepared a test version of

the road sign typeface with a taller lowercase. The resulting

effects of the expanded counters were very positive when tested

against the original proportions, and emphasized the word pat-

tern for mixed case legends on road signs.

Based on this study we decided to apply a similar geometry

to Clearview. This allowed the stroke width to be increased by

nearly ten percent with a re-proportioned letterform. These

new designs were prepared as large signs with 10” legends in

various spacing configurations and viewed in a workshop at PTI

by a group of federal and state traffic engineers and vision spe-

cialists. This demonstration compared the new Clearview type

system to E-modified and the original versions of Clearview.

Right: Based on the highway sign
typeface development, a full NPS
Rawlinson text family was designed
for all National Park Service publi-
cations, maps, and exhibits.

Below: The new NPS Rawlinson
Roadway typeface (top) is 11
percent more legible than the
currently used Clarendon while
requiring less word width at the
same capital letter height. 
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Right: The ClearviewHwy® Type
System includes six weights with a
positive (W) and negative (B) con-
trast version of each. The negative
contrast version is slightly heavier
to appear equal to the weight of
the reverse contrast letter.

ClearviewOne  Type System

Above: The ClearviewOne® Type system was designed by James Montalbano.
This evolved from the original Clearview design for a new highway sign type-
face, but has been refined for text and display applications. 

FHWA ClearviewHwy® Letter Stroke Width
Highway Proportion to Height
Gothic (H:W) Ratio

Series B ClearviewHwy-1-W 1:.470 1:7.8
ClearviewHwy-1-B 1:.481 1:7.0

Series C ClearviewHwy-2-W 1:.580 1:6.6
ClearviewHwy-2-B 1:.601 1:6.0

Series D ClearviewHwy-3-W 1:.686 1:5.9
ClearviewHwy-3-B 1:.707 1:5.7

Series E ClearviewHwy-4-W 1:.720 1:5.6
ClearviewHwy-4-B 1:.747 1:5.0

Series E-Mod. ClearviewHwy-5-W 1:.773 1:5.1
ClearviewHwy-5-B 1:.799 1:4.6

Series F ClearviewHwy-6-W 1:.811 1:4.9
ClearviewHwy-6-B 1:.830 1:4.5

Below: This chart provides a gener-
al equivalence guideline between
current FHWA Highway Gothic
series and the ClearviewHwy®. 
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