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INTRODUCTION

11.1.1

CHAPTER 11: LETTERING FOR ROAD SIGNS

11.1 INTRODUCTION

11.1.11 General

1 With an increase in speed and traffic density, the time to read
and process information on road signs is often limited. On signs
that use alphanumeric characters, the letters and numerals
used have to comply with certain criteria in order to be
understood as quickly as possible. Major factors which affect
the legibility of lettering are size, graphic design, spacing,
contrast between the letter and the sign background, and
uniformity.

2 As aresult of research in South Africa a decision was made in
the late 1980's to adopt the German DIN 1451 Part 2 style of
lettering for future use.

3 In recent times Germany found that the lettering style DIN
1451, which dates from 1925, did not fulfil all the criteria
required to ensure maximum effectiveness. It was therefore
decided to revise the DIN letter style. The new style had to be
properly researched so that it had better legibility and
aesthetics. The manufacturing techniques of the lettering style
were also discussed.

4 This chapter gives information concerning the revised DIN
1451 Part 2 letter style, including details of standard letters,
their sizes and spacings. Other benefits accruing from the
choice of the DIN 1451 Part 2 letter style are covered in other
chapters of the Manual.

11.1.2 Research on an Improved Letter Style

1 The basic research was carried out by the Bundesanstalt fur
Strassenwesen (BASt) with the assistance of the Federation of
Traffic Sign Manufacturers in Germany.

2 The research consisted of the evaluation of single letters under
different viewing distances and lighting conditions. The letters
were firstly displayed on a large visual display unit of a
computer for evaluation because the dimensions of letters
could be changed easily.

3 The second step was to compare the letters with one another.
The letters were all placed on a large panel and examined to
ensure that they all fitted into a well balanced design.

4 The third step was to evaluate the legibility of combinations of
letters and words under different viewing distances and lighting
conditions. This also included the evaluation of complete road
signs.

11.1.3 Letter Design Features

1 As has been stated the Part 2 design is based on the old DIN
style. There are two letter styles, a normal width (Style “B”) and
a condensed width (Style “A”). The condensed width Style “A”
may be used to reduce the length of long words and destination
names as specified in the various sections relating to the use of
letters on road signs, however, this will reduce the legibility

distance of the particular message.
2 The new lettering style has the following features:

(a) the stroke width is normally 1/7 of the height for uppercase
letters and is designated for signface design purposes by

the letter "d";
(b) the height of the lowercase letters is 5/7 of the height of the
uppercase letters;
(c) the nominal widths of letters are as follows:
() Style “A” uppercase letters - 3/7 of the height of
uppercase letters;
(i) Style “A” lowercase letters - 3/7 of the height of
uppercase letters;
(ii) Style “B” uppercase - 5/7 of the height of uppercase

letters;
(iv) Style “B” lowercase - 4/7 of the height of uppercase
letters;

(d) the width of letters are optically balanced and therefore do
vary about the nominal width, some letters being of a
greater width and some letters a lesser width - examples
are shown in Figure 11.1;

(e) letters which are rounded at the bottom and/or the top (e.g.

the letter “O”) are extended vertically as shown in Figure
11.2;

(f) the inner spaces of open letters (e.g. “h”, “m”, “n” and “u”)

are smaller than enclosed spaces (e.g. “0”), to give an

optically balanced letter style;

letters with central cross-bars (e.g. “B” and “E”) have the

cross-bar raised to the optical centre, which is higher than

the geometric centre - examples are given in Figure 11.3;

(h) on letters comprising an upper and a lower part (e.g. “B”,
“K”, “S” and “X”) the upper part is smaller than the lower
part for better optical balance;

(i) at sharply angled connections the bars of the letters are
tapered to increase legibility - examples are given in Figure
11.4;

() the horizontal and diagonal bars of the letters are thinner
than the vertical ones - an example is given in Figure 11.5;

(k) lower case letters which have ascenders or descenders
have the same overall length as an uppercase letter, 2/7 of
which lies above or below the normal lowercase 5/7
envelope;

() so that the letter “S” does not appear to “fall” to the left its
axis is inclined to the right and the top bend shortened and
the bottom one lengthened - see Figure 11.6.

~

(9

11.1.4 Spacing of Letters

1 The spacing of letters within a word has a major influence on a

drivers ability to read the word. The spacing for the DIN 1451
Part 2 lettering styles was investigated by the BASt and the
tests were conducted as described in Subsection 11.1.2.

The spacing of letters and sizing of words is based on a BASIC
LETTER HEIGHT of 112 mm. Letter to letter spacing i.e.
“letter-plus-inter-letter” spaces, are given as a combined
dimension in Tables 11.4 to 11.15. The widths of the letters on
their own, which are required for the last letter in each word,
are also given in these tables.

MAY 2012 SADC — RTSM -VOL 4 LETTERS
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11.1.5 Dimensioning of Text

1

Individual letter, numeral and punctuation symbol widths are
also given in Table 11.2 for the BASIC LETTER HEIGHT of
112 mm, whilst Figure 11.7 gives basic details of inter-word
spacing and the relevance of the dimensions given in Table
11.1.

A principle of the DIN 1451 letter system is that all letters and
inter-letter or inter-word spaces are fully proportional. The
BASIC LETTER HEIGHT of 112 mm (uppercase) letters has
therefore been chosen to be tabulated and all other information
given on sizing has been related to this size of lettering.
Dimensions are obtained for the required size of letter by
factoring upwards, or downwards, from the 112 mm details by
simple proportioning, e.g.:

Required Letter Size

Factor =
112

mm

In theory the determination of any size of letter is possible by
this method. However, for practical purposes some twenty six
sizes are recommended in DIN 1451 Part 2, and in the
Southern African context this has been rationalised to seven
standard sizes above and including the BASIC LETTER
HEIGHT of 112 mm. Smaller letter sizes may also be used as
recommended throughout the Manual. Table 11.1 covers the
dimensional details of the twenty six letter sizes, with the seven
standard sizes in the Southern African system highlighted in
bold type

Unless noted otherwise the letters detailed in Sections 11.2 to
11.4 are drawn full size for the 140 mm / 100 mm standard
letter size. This means that they are equivalent to the 112 mm /
80 mm letter size factored up by 1,25. The letters are displayed
on a grid of 3,5 mm x 3,5 mm squares to facilitate their
enlargement or reduction for other sizes. The four-square
dimension “b” should be enlarged or reduced so that it
represents 1/10 of the required nominal letter size, e.g. to
produce 112 mm letters the four-square dimension should be
reduced from 14 mm (4 x3,5mm ), to 11,2 mm (4 x 2,8 mm).
The spacing on signfaces between text and borders, between
arrows and text, and between arrows and borders, has been
related to “d” , the letter stroke width. In this way the whole
signface has been made fully proportional to the letter stroke
width “d”, and thereby to the letter height chosen for the sign,
given by the value “7d”. This is illustrated in a simplified form in
Figure 11.8. Full details of how this technique is used on the
different categories of guidance sign are given in Chapters 4 to
7, and in Chapters 13 to 15 of this Volume.

11.1.6 “B MOD” Lettering

1

The SADC guidance sign system includes the possibility that
signs may be used to indicate the name of the place that
motorists have reached in the course of their journey. Such
signs are classified as LOCATION signs and impart a “you are
here” message. This message may also be incorporated into a
DIRECTION (or FREEWAY DIRECTION) sign, normally in a
panel on top of the sign. The message is displayed in a specific
colour code involving the use of dark uppercase letters (or
numerals in the case of an interchange “locational” number),
on a light coloured background. The majority of such signs use

BLACK letters on a WHITE background in these location
panels.

There is a risk, with such a colour combination, that the legibility
of a standard letter, of the design height chosen for a given
sign, may be diminished by “overglow”. This phenomenon has
the effect of the apparent diminishing of the letter stroke width
due to the brightness of an illuminated retroreflective white
background. To combat this risk a special letter style, “B MOD”,
has been created. These letters have the same height, width
and spacing characteristics as standard DIN 1451 Part 2 Style
“B” letters, but have a stroke width which is 20% greater than
that of normal Style “B” letters.

The “B MOD” uppercase letters and numerals are detailed in
Section 11.4. Only uppercase letters and numerals are
included because of the specific application of this group of
letters to locational messages which are only displayed in
uppercase letters. A similar adaptation of lowercase letters
is not recommended because the internal spaces of many
of the letters are not large enough to absorb a broader
stroke width without changing the overall size of the
letters.

It should be noted that due to the compact nature of STREET
NAME signs GL1 uppercase DIN 1451 Part 2 Style “A” letters
are normally specified. Style “A” letters are “compressed” in
comparison to Style “B” letters and do not lend themselves to
maodification of the stroke width.

11.1.7 Cardinal Direction Letters

1 A limited number of sign types include an indication of the

general direction taken by a route. This north, south, east or
west “cardinal” direction is portrayed by specialised letters to
differentiate them from those used for route number displays.
These letters are only used as the last component of a route
number “letter-number” group. For this reason cardinal
direction letters should only be used in a yellow colour (see
Section 11.5).

11.1.8 Determination of Word Lengths

1 The sizes of the various types of guidance signs detailed in this

Manual can be determined once the letter size has been
chosen and the lengths of the place names to appear as
destinations on the sign are known. The process of determining
the length of a place name has been computerised but if the
necessary programs are not available the length may be
determined from the information given in Tables 11.1 to 11.15.
The process of calculating the length of a destination name, or
any other letter, number, or letter-number group is carried out
at the BASIC LETTER HEIGHT of 112 mm / 80 mm and is then
enlarged or decreased to the appropriate dimensions for the
required letter size using the relevant factor from Table 11.3.
The combined "letter-plus-inter-letter-space” dimensions are
unique to each succeeding pair of letters and are given in the
various tables. Once these are factored they may also be
recorded to be used in the manufacture of the actual sign. An
example of the factoring process is illustrated in Figure 11.9 for
the destination “Cape Town” for a letter size of 350 mm / 250
mm, for both Style “A” and Style “B” letters.

(continued on page 11.1.6)
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Fig 11.1 Variation in Letter Width

Fig 11.2 Variation in Letter Height

| | ™% |
Optical Cantre ] - —_)_) 1'. _
Geometric Centre *“t-—-‘)?}——u . HEEEE

Fig 11.3 Variation in Letter Stroke Width
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Fig 11.5 Reduction in Width of Diagonal Strokes

Fig 11.6 Tilting of letter "S"
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| Space from tables
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Fig 11.7 Letter and Word Dimensioning and Spacing
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DIN 1451 STYLE "A° // DIN 1451 STYLE "B°
Fig 11.8 Basic Sign Dimensioning
Style A (112/80) 60+64+62+48+64+54+56+94+48 550 550
X-3.125
Style A (350/250)  187+200+194+150+200+169+175+294+150 =1719
Style B (112/80) 93+88+84+66+80+81+78+30+64 764 764
x3,125
Style B (350/250) 291+275+262+206+250+253+244+406+200 = 2387

Fig 11.9 Factoring of Letter / Word Spacing (all in mm)
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(continued from page 11.1.2)
11.1.9 Dimension Tables

1 The following Tables 11.1 to 11.15 provide the necessary

dimensional data to permit the spacing of any destination
name, route number group, interchange (exit) number or other
text required on a road signface.

The first three tables cover general data on letter sizes and
spaces, and the factors required to obtain the data for a specific
letter size from those given for the BASIC LETTER HEIGHT of
112 mm / 80mm.

The next six tables cover the various letter/letter, number/letter
or number/number options for Style “A” letters commonly used
in normal written text, including the more common punctuation
marks. The subsequent six tables give the same information for
Style “B” letters.4

There are a number of letter/letter or number/letter
combinations which can occur but which are not common
enough to warrant a full table. These include such
combinations as:

(a) lowercase to uppercase letters as used in various

languages e.g. uMkhelekehle or kwaMakhutha;

(b) upper case letter to number as used in route numbers e.g.

N17 or R66;

(c) the addition of a specialised letter or symbol for a cardinal
direction after a route number e.g. N4W. The spacing
requirements for these special applications are listed below
as usual for the 112 mm / 80 mm letter size.

APPLICATION

Style “A mm
Lowercase letter to uppercase letter =12
Uppercase letter to number =16
Number to cardinal direction =16
Number to “m” (for metre) =32
Number to “km” (for kilometre) =32
Number to “t” (for tonne)® =+6
Number to “h” (for hour)®® =+8
Style “B” mm
Lowercase letter to uppercase letter =20
Uppercase letter to number =20
Number to cardinal direction =20
Number to “m” (for metre) =48
Number to “km” (for kilometre) =48
Number to “t” (for tonne)® =+8

Number to “h” (for hour)®®

=+12

NOTES:

1

The space given must be added to the "letter-plus-inter- letter"
space from the table (Tables 11.7 and 11.13).

The letter “h” for “hour” should not be used in the 24-hour
system.

The spacings for the above specific applications take
precedence over any derived from Table 11.14.
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For a =50 mm
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11.5.2 CARDINAL DIRECTION

Scale 1:5

For a=50mm
See p.1153
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CARDINAL DIRECTION 11.5.3

Scale 1:5

For a =50 mm
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