
The Manual on
Uniform Traffic
Control Devices 

Signs on the Primary and
Interstate highways are subject
to a national sign code known as
the Manual on Uniform Traffic
Control Devices (MUTCD),
written by the Federal Highway
Administration (FHWA).  It
controls minimum size, height,
placement, lighting, letter type
and size, color, and many other
aspects of government signage
on these roads in order to avoid
creating traffic hazards through
inadequate publicly-owned reg-
ulatory, warning and guidance
signage.  These standards, based
on intensive government
research, are set out in Part II of
the 2000 edition of the MUTCD,
which is available for sale by
the U.S. Government Printing
Office.1

The MUTCD standards are
designed to assure what is mini-
mally necessary to assure
noticeability or conspicuity (the
ability to be distinguished from
its background), legibility (how
well a viewer is able to make
out the text or graphics appear-
ing on the sign face) and recog-
nition or readability (how well
the viewer can understand or
make sense of what appears on
the sign face).  Coupled with
these minimum legibility, read-
ability and conspicuity require-
ments are standards designed to
assure that signs are located
within a driver’s “cone of
vision,” i.e., that area in which a
driver has a generally clear view
of objects in or near the road-
way for some distance.

The MUTCD is, at present, the
only existing national sign code.
It establishes clearly the stan-

dard of care that a government
transportation engineer is
expected to undertake in order
to avoid creating signage defi-
ciency on the right-of-way, thus
endangering the motoring pub-
lic.  The MUTCD demands that
signs be readable and conspicu-
ous, and that when a sign is
needed it is erected.  Just like
the MUTCD does, local sign
codes should also focus on what
is minimally necessary to assure
that signs can be easily seen,
read, and understood by drivers,
rather than concerting its efforts
on setting arbitrary maximum
standards.

A reading of the MUTCD
reveals that proliferation of
signs is not addressed because it
is not perceived as a problem;
but a shortage of readable,
noticeable signs can be.  It never
penalizes an agency for adding

The FHWA Approach

Page 36

The MUTCD demands that signs
be readable and conspicuous,
and that when a sign is needed
it is erected.  Local sign code
drafters also should focus on
what is minimally necessary to
assure that the signs in their
community, which guide
motorists to local businesses,
can be easily seen, read, and
understood by drivers, rather
than concentrating their efforts
on setting arbitrary maximum
standards.

The Signage Sourcebook

1. It is also available on the Internet at http://www.mutcd.fhwa.dot.gov/index.htm. 



highways to guide drivers
through the area or to specific
sites. 

Records indicate that in 1905,
the Buffalo Automobile Club
installed an extensive signpost
network in the New York State.
In 1909, the Automobile Club of
California undertook the task of
signing the principal highways
within a 250 mile radius of San
Francisco.  These could be actu-
al signs, or perhaps they were
colored bands around a utility
pole.  Similar clubs conducted
comparable efforts in local 
areas around the nation.
Unfortunately, competition for
signing certain popular routes
was fierce and organizations
became increasingly aggressive
as to which club would sign
which routes.  One study noted
that for 40 to 50 percent of the
more traveled roads, it was com-
mon to encounter as many as 11
different signs for one single
trail or route.

While automobile clubs were
busy developing early road
signs, other entities were devel-
oping devices to control the
flow of traffic.  For example:

1911: A centerline is painted on
a Michigan road. 

1914: The first electric traffic
signal is installed in
Cleveland. 

1915: The first STOP sign
appears in Detroit. 

1916: The Federal-Aid Act
requires that a State have
a highway department
before it can get Federal

money. 
1918: Wisconsin is the first

state to erect official
route signs as part of its
maintenance functions. 

1920: The first 3-color traffic
signal is installed in
Detroit.

The First Signs of

the Times

In the early 1920s, representa-
tives from Wisconsin,
Minnesota, and Indiana toured
several States with the intent of
developing a basis for uniform

signs and road markings.  The
group reported its findings to
the Mississippi Valley
Association of Highway
Departments (MVASHD) in
1932.  Their efforts resulted in
standards for sign shapes, some
of which are still in use as we
enter the Twenty-First Century.

These pioneers devised a plan to
classify sign shapes according to
the level of danger represented
by highway situations.  For
example, round signs warned of
approaching railroad crossings,
which even then represented the
most potential danger to the

The first stop sign
was erected in 1915

in Detroit.  Safety
concerns have made
them essential today.
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2. Information for this chapter was developed from a series of articles by H. Gene Hawkins, Jr. published in the ITE Journal between 1991
and 1994.

more signs.  Written by
experts, it is an excellent
resource for cities.  Its
approach to sign regulation is
to set minimum sizes – in
order to enhance readability –
not maximum sizes.  Its regu-
lations are a reliable, scientifi-
cally validated resource for
determining appropriate mini-
mum sign size and placement
for safe viewing through the
windshield of a moving auto-
mobile.  Its basic regulatory
standards are laid out in this
chapter.

It should never be forgotten,
however, that the MUTCD sets
minimum size standards based
solely on functionality, not on
creativity, as is required for
effective marketing of a busi-
ness.  When creative fonts and
colors are used, the words must
often be made larger in order to
be readable.  Highway signs, on
the other hand, use optimally
readable fonts and color combi-
nations which commercial signs
are often specifically prohibited
from imitating, or which may

not convey an effective com-
mercial message.  A community
that wishes to encourage cre-
ativity and enhance aesthetics,
therefore, will consider the 
standards of the MUTCD a start-
ing point, and allow for increas-
es to accommodate design, loca-
tion, and functionality needs. 

The Evolution of
MUTCD 2

The arrival of the automobile
early in this century started a
revolution in travel – and traffic
control devices have developed
to keep Twentieth Century trav-
elers moving ever more safely
to their destinations.  Road signs

were the first traffic control
devices to direct travelers on
their journeys.  The evolution
of these road signs provides a
fascinating insight not only
into the evolution of traffic
control devices, but also to the
pace of economic and social
development in our Nation. 

The Horseless
Carriage Arrives

It was a bit like the old saying
about being "all dressed up, and
no place to go."  The early days
of the automobile found intrepid
"tourers" out for a drive, only to
wind up losing their way
because directional signs were
either nonexistent or they were
broken, unreadable, or knocked
down.  In fact, as early as 1899,
horseless carriage owners in
New York City met at the
Waldorf-Astoria Hotel for the
purpose of forming an automo-
bile club – the predecessor of
the American Automobile
Association – and part of their
function was to place and main-
tain signs on principal local

A community that
wishes to
encourage cre-
ativity and
enhance aesthet-
ics will consider
the standards of
the MUTCD a
starting point,
and allow for
increases to
accommodate
design, location,
and functionality
needs.

The MUTCD sets minimum
size standards based solely
on functionality, not on cre-
ativity, as is required for effec-
tive marketing of a business.



tangles (except the STOP sign,
which was black on yellow or
yellow on a red octagon); dia-
mond-shaped slow-type signs
warned drivers to slow down;
signs that cautioned were square.
The manual also promoted using
symbols on signs because night-
time roadway illumination was
becoming more common.

The 1935 MUTCD also defined
some pavement markings.  For
example, centerlines were
required only on approaches to
hill crests with a clear view of
less than 500 feet (152 m), short-
radius curves, curves with
restricted view, or pavements

wider than 40 feet (12 m).
Acceptable colors for centerlines
were white, yellow, or black,
depending on which provided the
greatest contrast.  It also supplied
much-needed clarification on the
number, color, and meaning of
signal indications.  The 3-color
signal was adopted as the stan-
dard for signal lenses. 

In November 1935, the first edi-
tion of MUTCD was approved as
an American standard.

MUTCD Editions
Reflect Life in
America

The 1935 MUTCD established
the need for a manual that stan-
dardized the use and design of
traffic control devices (TCDs).

As the nation grew and changed,
the MUTCD has grown and
changed.  The manual has been
revised approximately every
decade to reflect that growth and
change. 

Early revisions were just that –
supplements to the existing edi-
tion.  For example, in 1939, the
JC issued a 25-page supplement
to the 1935 edition.  The supple-
ment recommended changes for
sign illumination, speed signs,
no-passing zone pavement mark-
ings, signal warrants, and pedes-
trian signals.  And, although illu-
mination was recommended,
white reflectors (red for STOP
signs) could be used to illumi-
nate all signs. 

The 1942, 208-page, MUTCD

Standard shapes for
official signs were
established with the
first official sign plan.
Since that time, colors
and symbols have been
added to increase read-
ability and safety.

driver.  The octagon advised
of the next level of danger –
the need to STOP for intersec-
tions.  Diamond signs indicat-
ed more ordinary conditions
that required drivers to be cau-
tious.  Rectangular signs pro-
vided direction or other regu-
latory information.  

All signs were black letters on
white background and were
limited to 2 feet (0.6 m)
square – that was the maxi-
mum width of sign-making
equipment.  Because round
and octagon shapes required the
most cutting and wastage, they
were chosen for the fewest
installations.  These shapes
made sense because there was
little illumination of signs and
the rationale was that drivers
would respond to the shape of
the sign even when they could
not see the letters.

In 1924, the First National
Conference on Street and
Highway Safety (NCSHS)
improved on earlier efforts and
proposed standardizing colors
for traffic control devices.
Again, many remain in use
today.  For example, signs with
white letters on a red back-
ground indicated STOP.  White
letters on a green background
signified proceed.  Black letters
on a yellow background advised
caution.  Black and white signs
providing information on direc-
tion and distance were specified
for every intersection and junc-
tion.  One combination that did
not last was white letters on pur-
ple background, indicating an
intersection.

The First Signing
Manual

Also in 1924, the American
Association of State Highway
Officials (AASHO), the forerun-
ner of the American Association
of State Highway and
Transportation Officials
(AASHTO) took earlier efforts
one step further by issuing a
report that combined the previ-
ous efforts to standardize sign
shapes and colors.  The report
recognized the superior visibili-
ty of the yellow background and
advised its adoption for all dan-
ger and caution signs, including
the STOP sign.  The use of red
was rejected because of its inad-
equate visibility at night. This
report was also the first to pro-
pose the shield to designate U.S.
highways. 

The importance of the AASHO
report is that it became the basis
for the first guidebook, Manual
and Specifications for the
Manufacture, Display, and
Erection of U.S. Standard Road
Markers and Signs, in 1927.

However, this manual
addressed only use and design
for signs on rural roads.
Following a national survey of
existing traffic control devices,
the Manual on Street Traffic
Signs, Signals, and Markings
was published to address
urban traffic control devices.
This manual corresponded
with the AASHO rural manu-
al, except that material also
addressed traffic signals, pave-
ment markings, and safety
zones.  The manual also
allowed smaller signs in urban

areas, and the STOP sign was
modified to allow red letters on
a yellow background.

MUTCD, Volume 1

It was immediately apparent that
having two different manuals
simply confused the attempt to
standardize traffic control
devices.  Thus in 1932, AASHO
and NCSHS formed the first
Joint Committee on Uniform
Traffic Control Devices (JC).  In
1935, the first MUTCD was
published.  More accurately, it
was mimeographed.  The
demand for the manual was so
great, that a printed version was
published in 1937.  In compari-
son to the Millennium Edition,
the 1937 printed version was
only166 pages; content was sep-
arated into four parts that
addressed signs, markings, sig-
nals, and islands. 

The 1935 edition set the stan-
dard for types of signs by classi-
fying them as regulatory, warn-
ing, or guide signs.  Regulatory
signs were black on white rec-

The 1924 report recognized
the superior visibility of a yel-
low background.  This color is
still used for cautionary signs.
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symbol signs.  School signs
were also adopted. 

The 1978 MUTCD contained
two new parts that addressed
highway-rail grade crossings
and traffic control for bicycle
facilities.  There were also revi-
sions addressing the fundamen-
tal safety principals concerning
work zones, the need for traffic
control plans, and an upgraded
section on barricades and chan-
nelizing devices.  New illustra-
tions reinforced the signing and
pavement marking standards.

Revise, Update,
Amend

Succeeding publications of the
MUTCD reflect the changing
need of traffic control devices to
accommodate increased traffic,
higher speeds, more commercial
traffic, and roads that serve trav-
elers 24-hours a day in all types
of weather.  The speed with
which revisions are adopted has
made it virtually impossible for
those who depend on the
MUTCD to remain current with

new and changing standards and
specifications. Succeeding
MUTCDs also demonstrate the
variety of formats the revisions
and new editions have taken.
For example, some editions
have pages numbered sequen-
tially; other editions include sec-
tions that are numbered sequen-
tially.  Some have been hard
bound, and others published in
3-ring binders.  Each is pub-
lished with the intent of provid-
ing the most up-to-date informa-
tion, and each new edition is of
course out-of-date by the time it
rolls off the presses.  Designers
of the Millennium Edition
MUTCD have worked hard to
format copies for ease of use
and updating.  Because this edi-
tion is published on both CD-
ROM and on the Internet, users
have greater access to the most
current information. 

MUTCD
Recommended
Heights for Highway
Signage

The following height standards

are considered to be optimal for
safe wayfinding on all federally
regulated roadways:

- Signs erected at the side of the
road in rural districts shall be
mounted at a height of at least
5 feet, measured from the bot-
tom of the sign to the near
edge of the pavement.

- In business, commercial and
residential districts where
parking and/or pedestrian
movement is likely to occur or
where there are other obstruc-
tions to view, the clearance to
the bottom of the sign shall be
at least 7 feet.

- The height to the bottom of a
secondary sign mounted
below another sign may be 1
foot less than the appropriate
height specified above.

- The height requirements for
ground installations on
expressways vary somewhat
from those on conventional
streets and highways.
Directional signs on express-
ways shall be erected with a
minimum height of 7 feet
(from the level of the near

Traffic control for bicycle facilities
was added in 1978 in response to

changes in Americans’ lifestyles.
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described the types of traffic
control devices to be used dur-
ing blackout conditions resulting
from the war.  Traffic control
standards were not lowered for
blackout conditions, but rather
special blackout devices were to
be used where necessary.  For
example, reflectorized beads
were required for use on all
pavement markings required for
blackout conditions.  Pavement
markings were also used in lieu
of many signs that would nor-
mally be illuminated.  This, by
the way, was the advent of using
word messages in pavement
markings.

As the end of the war neared,
traffic engineers realized that the
MUTCD had to be completely
rewritten.  Work on a peacetime
edition began in 1944, and a
new volume was published in
1948.  The major format change
in the postwar edition was reor-
ganizing material so that every

control device was addressed in
only one place.  There was also
a concerted effort to simplify
word signs, and a rounded-letter
alphabet was adopted as stan-
dard for all signs.

The 1954 15-page supplement
to the 1948 MUTCD included
47 revisions and a brief descrip-
tion of each.  The most signifi-
cant change is that the color for
the STOP sign was white letters
on red background, which
resulted primarily from the
development of new fade-resist-
ant finishes.  The 1954 manual
also represents the shift from
using mainly regulatory and
warning signs on Interstate
highways to including guide
signs.  This manual also adopted
the use of white letters on green
background for Interstate high-
ways.

New MUTCD
Editions Signal
America on the
Move

Changes incorporated into the
1961 MUTCD supplement truly
reflected a changing America.
The text was 333 pages long
and the manual had two new
sections, one to address con-
struction and maintenance oper-
ations, which complemented a
major section addressing needs
of the new Interstate Highway
System.  There was also a sec-
tion included for civil defense
signing. 

A completely rewritten MUTCD
premiered in 1971.  Some of the
most significant changes includ-
ed adding definition of "should,"
"shall," and "may" requirements.
Orange was designated for con-
struction signing, yellow mark-
ings separated opposing traffic,
and there was a wider use of

Pavement markings
were first recommended
in the 1935 MUTCD.



they do
not
obscure
each
other or
are hidden from view by other
roadside objects. 

- Signs requiring different deci-
sions by the driver must be
spaced sufficiently far apart
for the required decisions to
be made safely; the spacing
shall be determined in units of
time as determined by the
expected vehicle approach
speed. 

MUTCD Sign
Legend/Content
Standards

The following limits on words
and lines of text allow for opti-
mal readability and comprehen-
sion:

- For guide signs, regardless of
letter size, the legend must be

kept to a minimum; for
example, on expressways,
the legend should have only
two destinations and the
directional copy.

- Directional copy should not
exceed three lines; directional
copy includes symbols, route
numbers, arrows, cardinal
directions, interchange num-
ber(s), and other entrance/exit
instructions. 

- Conventional road guide signs
should be limited to three lines
of principal legend, which
includes place names, route
numbers, and street names. 

MUTCD Lettering on
Highway Signage

Highway signage lettering is
referenced as the standard
alphabet-numeral series.  The
alphabet is essentially traditional
gothic, modified to provide
more open space, and identified
by “series” designations, such as
B, C, D, E, and E modified,
commonly referred to as E(M).
The series are differentiated
from one another by stroke
width and, to some extent, spac-
ing and height.  For example,
see Figure 5.

In recent years a
new fluorescent
yellow-green
was added to the
official repertoire
of colors.
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edge of the pavement to the
bottom of the sign).  If, how-
ever, a secondary sign is
mounted below another sign,
the major sign shall be at least
8 feet and the secondary sign
at least 5 feet above the level
of the pavement edge. 

- All route markers and warning
and regulatory signs on
expressways shall be at least 6
feet above the level of the
pavement edge; however,
where signs are placed 30 feet
or more from the edge of the
nearest traffic lane for
increased roadside safety, the
height to the bottom of such
signs may be 5 feet above the
level of the pavement edge. 

- A route marking assembly
consisting of a route marker
with an auxiliary plate shall
be treated as a single sign.

- Overhead signs shall provide a
vertical clearance of not less
than 17 feet over the entire
width of the pavement and
shoulders except where a less-
er vertical clearance is used
for the design of other struc-
tures.  The vertical clearance

to overhead sign structures or
supports need not be greater
than 1 foot in excess of the
minimum design clearance of
other structures; in special
cases it may be necessary to
reduce the clearance still fur-
ther because of substandard
dimensions in tunnels and
other major structures such as
double-deck bridges. 

MUTCD Locational
Standards for Public
Highway Signage

While standardization of posi-
tion cannot always be attained
in practice, the MUTCD sets out
the following general rules:

- Roadway signs should be
located to the driver’s right,
where the driver is looking for
or expecting to find them. 

- On wide expressways, or
where some degree of lane-use
control is desirable, or where
space is not available at the
roadside, overhead signs may
be necessary. 

- Signs in locations other than

overhead or to the driver’s
right should be considered as
supplementary; under some
circumstances supplementary
signs may be placed on divid-
ing medians or islands, or (as
on sharp curves to the right)
on the left-hand shoulder of
the road, directly in front of
approaching vehicles; on
multi-lane roads where traffic
in the right-hand lane may
obstruct the view to the right,
a supplementary sign may be
located on the left side of the
roadway across from the driv-
er.

- Normally, signs should be
individually erected on sepa-
rate posts or mountings except
where one sign supplements
another or where route or
directional signs must be
grouped. 

- In general, signs should be
located to optimize nighttime
visibility and minimize the
effects of mud spatter and in
conformance with safety fac-
tors related to fixed obstacles
near the roadway. 

- Signs should be located so that

Signs should be
located so that they
do not obscure
each other or are
hidden from view
by other roadside
objects.  When they
are blocked, safety
is compromised.

FIGURE 5

Series B: A B C D E 1 2 3 4
Series C: A B C D E 1 2 3 4
Series D: A B C D E 1 2 3 4
Series E : A B C D E 1 2 3 4
Series E(M): A B C D E 1 2 3 4
Lower Case: a b c d e f g h i 



BROWN - Recreational/Special
Interest Guidance
ORANGE - Construction or
Maintenance warning
BLACK - Regulation
WHITE - Regulation

MUTCD Guides:
Illumination and
Reflectorization 

Reflectorization may be used for
a symbol or message and border.
Generally, all regulatory and
warning signs are reflectorized
or illuminated to show the same
shape and color both by day and
night.  All overhead sign instal-
lations are illuminated where an
engineering study shows
that reflectorization will
not perform effectively.
Under MUTCD standards,
illumination requirements

are not considered satisfied by
street or highway lighting, or by
strobe lighting.

Means of Reflectorization:

1. Reflector “buttons” or similar
units set into the symbol,
message and border.

2. Material that has a smooth,
sealed outer surface, either
on the sign background, or
where a white legend is used
on a colored background.

Retroreflective signs are more
affected than illuminated signs
by poor weather because they
require a double transmission of

light
through
the
atmos-
phere –

first from the vehicles’ head-
lamps to the sign and then from
the sign back to the driver.
During adverse weather condi-
tions, the retroreflective sign
both receives and sends less
luminous flux – and its poor per-
formance in heavy rain or fog is
a good reason to select, instead,
an internally or externally illumi-
nated sign.

Reflectors may be used to
increase the directional candle-
power of reflectorized lamps and
increase their brightness at the
viewed angle.  This type of illu-
mination may even be effective
in daylight.  This should only be
done, however, when viewing at
wide angles is relatively unim-
portant.

Sign lettering on
highway signage
is in uppercase let-
ters, except that
destination names
may be in lower-
case lettering, with
initial uppercase.

Sign lettering on highway sig-
nage is in uppercase letters,
except that destination names
may be in lowercase lettering,
with initial uppercase.  The
initial uppercase letters used in
conjunction with lowercase
letters are Series E(M) and are
approximately 1-1/3  times the
“loop” height of the lowercase
letters. 

MUTCD Spacing
Standards

- Interline spacing should be
approximately three-fourths
(3/4) the average of upper-
case-letter heights in adja-
cent lines of letters.

- The spacing to the top and
bottom borders should be
approximately equal to the
average of the letter height of
the adjacent line of letters.

- The lateral spacing to the ver-
tical borders should be essen-
tially the same as the height of
the largest letter. 

- Spacing between words,
words and arrow, a letter and
arrow, or a word and numeral
in a line of copy should be
approximately 1 to 1-1/2 times
the uppercase letter height
used in that line of copy. 

MUTCD Border
Standards

- With few exceptions, all signs
are to have a border of the
same color as the copy or leg-
end.

- A white border should extend
to the edge of the sign panel,
and a dark border should be
set in from the edge of the

panel.
- A suitable border for signs of

6-7 square feet with a light
background is from 1/2 to 3/4
of an inch in width, 1/2 inch
from the edge.  For similar
signs with a dark background
and white border, a width of 1
inch is appropriate.

- For signs less than 60 square
feet in face size, a suitable
border is 1/2 to 1 inch, but not
in excess of the stroke-width
of the major lettering on the
sign; for guide signs, smaller
than 60 square feet, a width of
approximately 1 1/4 inch may
be used.

- For signs exceeding 60 square
feet, the border should be
approximately about 2 inches
wide.

- For unusually large signs, the
border should be 3 inches in
width. 

- The corners of the sign are to

be rounded; where practicable,
the corners of the sign panels
should also be rounded to fit
the border. 

MUTCD Color
Standards

Most color research in highway
literature deals with the color
coding of highway signs.
Consensus dictates that color
coding promotes traffic safety
because it helps drivers to deter-
mine quickly, by color, what the
sign says, or is likely to say, and
its relevance to them.  Section
1A-8 of the MUTCD contains
the following color code:

YELLOW - General Warning
RED - Stop or Prohibition
BLUE - Motorist Services
Guidance
GREEN - Movement/Direction
Guidance

Sizes, shapes, colors, symbols, and even locations are all
important parts of our official signage program.  Each of
these aspects of official signage increases the readability
and visibility of the signage, thus enhancing driver safety.
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