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GENERAL PREFACE FOR TRANSPORTATION-MARKINGS
MONOGRAPH SERIES

The T-M process outlined in these studies describes and classifies safety aids that
assist operators of modes of transportation; that process also includes technical and
historical perspectives. However, a simple describing and classifying of safety aids
can obscure what is at the core of T-M: T-M is essentially a study of symbolic
behavior (see Note No. 1). Symbols and what they mean permeate the seemingly
practical subject matter of T-M.

T-M weaves in and out of many disciplines and perspectives. Among established
disciplines that of semiotics (see Note No. 2) may come closest to explaining the
workings of T-M. Communication, design, culture (in particular, material culture),
and holarchy also participate in that explanation. Engineering and technology
physically undergird T-M.

T-M studies extends over a quarter-century with early classification studies
spanning nearly four decades. The order of the studies has been affected by specific
topics and by chronology. A more logical and integrated outline of the studies would
be at variance with the historical development and listing of monographs. Such an
outline can be suggested through a tripartite formulation:

Integrative Studies (General Table of Contents; Foundations; General
Classification; T-M History; T-M as Communication System [projected].

Modal Studies (Marine Aids to Navigation; Traffiic Control Devices;
Railway Signals; Aero Navaids; US T-M [an inter-modal study and
adjunct study].

Database (Marine; Road; Rail; Aero; Composite Classification/Index).

Introductive and integrative material for T-M can be found in a variety of places
in the monographs. One such place is in the Prolegomena in Part A, Foundations
(Addenda, Segments i and ii) which offers both a starting point and a summary of
that material.



Note No. 1: T-M Defined

The original T-M definition referred to individual devices: “T-M is any device
that aids a mode of transportation by giving information, providing regulations, or
expressing warnings.”

In an essay for Proceedings (Charted Institute of Transport, UK, June 1997) that
earlier device-focussed definition was prefaced by this statement: “Transportation-
Markings is an integrative and wholistic study of all forms of safety aids in the realm
of Transport.”

This General Preface offers a futher correction by specifying the nature of that
study: T-M is a study of symbolic behavior. The apparatus for producing symbols,
the resulting symbols and their meaning are at the heart of that study.

The term Safety Aids can constitute an alternate term for T-M. Yet it is a very
elastic term that can prove elusive as an internet seach will quickly confirm. It
remains an important term when placed in a transportation context and external to
modes of transportation. Other possible alternate terms include Transport [ation]
Mark [ing]s, Transport Marks, and Waymarks. An added source for information on
terminology relating to T-M studies is to be found in the Appendlx of T-M
Foundations (Part A, 5th edition, 2008). .~ . . . .

Note No. 2A Semiotics & T-M

P. Guiraud, C. Morris, T. Sebeok are important sources for semiotics in these
studies. D. Sless, S. Hervey, A. Berger, W. Leeds-Hurwitz, W. Noth are other
influences. However, what may be the most significant source was unknown to
T-M until relatively recently: Signs, Symbols, and Ciphers (ET 1998) by Georges
Jean, a professor of semiology and linguistics at the University of Maine (France).




Jean surveys signs and symbols of many forms in his book. His descriptive treatment
includes both physical apparatus and messages. His formal semiotics is reserved to
an anthological survey of Sign Theory. His chapter on “Road Signs” (Signes de
Pistes in French; see Note No. 2B) includes visual, sound and electronic devices
across the range of transportation modes. Quite possibly no other semiotic source
comes close to his coverage. And the T-M studies bear more resemblance to Jean
than any other source. Jean’s book is within the subject heading of Signs and
Symbols but it is classified as Semiotics. There are seemingly few mentions of Jean
in semiotic literature. Nonetheless, his work can be viewed as semiology (or
semiotics). And it provides a valid approach to that subject; and an approach that can
encompass T-M.

Note No. 2B Road Signs/Signes de Pistes

Road Signs may be a literal translation of Signes de Pistes but it is inadequate for
the full range of subject matter of Chapter 5. G. Jean may possibly have sought a
term that could encompass all forms of safety aids for transportation. His choice,
Signes de Pistes, is admittedly a problem in translation. Internet searches often result
in a translation of “Sign of Track” which is employed in diverse ways. That trans-
lation may not be fully adequate yet it provides a clue. A further clue to its meaning
is found in the “KudoZ network” within the ProZ.com website devoted to translation
assistance. One contributor states that Signe de piste “is derived from a mark on the
ground or on a tree when scouts play a big outdoor game in a forest or natural area.
In English we would say something like trail blazing signs or trail signs. A ‘signe de
piste’ is an indication meaning ‘go’ or ‘stop’ or ‘left’ or ‘right’ or ‘look for a hidden
message’ etc.”

Speculation suggests that Jean wanted an encompassing term and signes de piste
with its meaning of tracks, trails and messages of directions was his choice for that
term. Perhaps it is less than fully adequate yet it has more value than a specific term
such as road sign. Signe de piste may be the French equivalent of Transportation-
Markings. Both terms struggle to encompass a broad range of activity that lacks an
established term.
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k) Satellite Navigation
1) Overarching & Other Terms
2) GPS

3) Navy Transit Satellite Navigation Systems

4) Other Satellite Systems
1) Other Radio Aids
1) Radio/Sound Aids
2) Miscellaneous Aids
Notes: New Terms & Differences in Studies

2 TRAFFIC CONTROL DEVICES
2A Light & Sound Signals
"2A1 Traffic Control Signals

a) Overarching Terms & General Note

b) Specific Entries

¢) Traffic Signal Operation
2A2 Pedestrian Signals
2A3 Traffic Signals-Other Types
2A4 Flashing Beacons

a) Overarching Terms

k) Specific Entries

¢) Lighting Devices

2A5 Grade/Crossing/Level Crossing Signals

2A6 Sound Traffic Signals
Notes: New Terms & Differénces in Studies

2B Warning Signs

2B1 Categories & Overarching Terms
a) Categories
b) Overarching Terms

2B2 Roadway Alighment Signs

a) Introductory Note & Overarching Terms

b) Specific Signs
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77-78

78

79

2A

83
83
83
84
84

84
85
85
85
86
86

91
92

91
91



2B3

2B4

2BS
2B6
2B7

Roadway Condition Signs

a) Introductory Note & General Terms
b) Specific Signs

Intersection Signs

a) Introductory Note & Overall Terms
b) Specific Signs

Intermittent Moving Hazard Signs
Construction & Maintenance Signs
Other Hazards Signs

a) General or Alternate Danger Signs
b) Specific Signs

¢) Supplemental Plates/Plaques

Notes: New Terms & Differences in Studies

2C Informative Signs

2C1

Categories & Overarching Terms
a) Categories '
b) Overarching Terms

2C2 Destination & Direction Signs
2C3 Route Markers

a) Introductory Notes & Overarching Terms
b) Specialized Route Markers
¢) Route-Marker Tabs

2C4 Mileposts

2C4

Signs Giving General Information
Introductory Note

a) Overarching & Sub-Overarching Terms
b) Services Signs

c) Parking Signs

d) Recreation Signs

e) Miscellaneous Signs

‘Notes: New Terms & Differences in Studies

2D Regulatory Signs

2D1

Categories
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92
92

94
94
95
97

97
98
99
99

109
109
109

110
110
111
112

112
113
114
114
115
117

123



2D2 Priority Signs
2D3 Prohibitory & Restrictive Signs
a) Prohibitory & Restrictive Signs
1) One-way & Both Direction Signs
2) Categories of Exclusion Signs
3) Vehicular Exclusion: Weight, Height, & Length Signs
4) Miscellaneous Signs & Single Category Signs
b) Prohibitory & Restrictive of Turns & U-Turns
(About-Turns) Signs
¢) Prohibitory & Restrictive of Overtaking (Passing) Signs
d) Prohibitory & Restrictive: Speed Limits Signs
e) Miscellaneous, Single Forms, & End of Prohibitive
Or Restrictive Signs
2D4 Mandatory Signs
2D5 Standing & Parkings Signs
2D6 Pedestrian Crossing Signs
2D7 Miscellaneous Regulatory Signs
2D8 Special Regulatory Signs: Temporary Traffic Control/Railroad
Crossing/Schools/Bicycles
Notes: New Terms & Differences in Studies

2E Traffic Markings
2E1 Overarching & Sub-Overarching Terms
a) Overarching Terms with General Notes
b) Sub-Overarching Terms
1) More General Terms
2) More Restricted Terms
3) Transportation-Marking Studies Category Terms
2E2 Pavement & Curb Markings
a) Longitudinal Markings
1) Center Line Markings
2) Edge Lines
3) Lane Markings
. 4) Other Longitudinal Markings
b) Transverse Markings
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123

123-125

125

125
125
125

126
128
129
129

129 -

130

135

136

136

138



c¢) Other Pavement & Curb Markings
2E3 Hazard, Obstruction, Delineation Markings
a) Hazard & Obstruction Markings
b) Delineators
¢) Barricades & Channelizing Devices
Notes: New Terms & Differenices in Studies

3 RAILWAY SIGNALS, SIGNS, MARKERS

3A General Railway Signal Terms
3Al1 Overarching Terms
a) Signals
b) Fixed/Lineside/Railway-Railroad/Wayside Signals
c¢) Other Overarching Terms
d) Possible/Partial Overarching Terms
1) Energy & Technology-Related Terms
2) Physical-Morphological Overlapping Terms
3) Possible Overarching Terms-Miscellaneous
4) Terms Including Hardware Components

3A2 Message, Morphology & System Terms

a) Messages: Aspects & Indications
1) Color
2) Aspects
3) Indications

b) Morphology

' 1) Overarching Terms
2) Stop Signals
3) Starting Signals
4) Distant Signals
5) Systems
6) Route & Junction Signals
7) Other Signals-Running Operations
8) Subsidiary Signals
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139

140
140
140

141

148
148
149
150-151

151-152

152-156




9) Physical Shunting Signals
-10) Function-Related Shunting Signals
11) Sidings, Train Yard & Other Signals
12) Message-Related Signal Terms

13) Miscellaneous Signals

c) Systems

1) Overarching Terms

2) Matiual Block Signal Systems

3) Controlled Manual Block Signal Systems
4) Automatic Bock Signal Systems

5) Absolute/Permissive Signals

6) Other Block Signals

7) Interlocking Signalling

8) Train Control

9) Specific Named Systems

Notes: New Terms & Differences in Studies

3B Fully & Partially-Lighted Signals
3B1 Overarching Terms
3B2 Color Light Signals
a) Principal Signal Types
1) Basic
2) Limited-Variant
3) Variant
4) Signaling
b) Other Color Light Signals
1) Distance Signals
2) Lens Arrangement Terms
3) Morphology & Other Terms
3B3 Searchlight Signals
3B4 Other All-Lighted Signals
a) -Single Lens Units: Morphological Dimension
Frequently Present '
1) Signal Terms Slightly More Morphological
Than Physical
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157-159

159

162
3B2
162

163-164

164

165



3BS

3B6

3B7

3B8

2) Signal Terms Somewhat More Morphological
Than Physical
b) Dwarf Signals [Frequently Multiple Lens]
¢) Undifferentiated Physical Signals
Position Light, Color Position Light, & Alphanumeric,
Graphic & Geometric Signals
a) Position Light Signals
b) Color Position Light Signals
¢) Symbolic Signal Types
General Note
1) Multi-Lamp/Theatre Indicators
2) Stencil Indicator
3) Other Indicators
Cab Signals
a) Major Cab Signal Types
b) Operational Terms -Cab Signals
¢) Partly Morphological Terms
d) Other Cab Signals
e) Cab Signals with Sound Dimension [Primarily
Acoustical Signal segment]
Partially-Lighted Signals: Semaphores
a) Overarching Terms
b) Types of Semaphores
1) Lower Quadrant & Upper Quadrant Slgnals
2) Somersault Signals
¢) Semaphores: Methods of Operation
d) Semaphores: Morphologically-Related Terms
e) Semaphores: System-Related Terms
f) Other Semaphores Terms
Partially-Lighted Signals: Signal Boards, Disc Signals
& Other Forms
a) Signal Boards

1) Overarching Terms & Terms in Other Languages

2) Specific Board Terms
b) Disc Signals
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165

166

166
167
167-168

168

168
169
169
170

170
170-171

171
172
173
174 .

175

175-176



General Note
1) Disc Signals Containing the Word Disc
2) Banner Signals (Exposed Disc Form Under
' then Banner Name)

¢) Morphological-related Terms
General Note
1) Switch Signals
2) Points Indicators
3) Route Indicators
4) Other Morphological Signal Terms

d) Other Signals
1) Crossbar Signals
2) Flag Signals
3) Lighted Signs & Boards
4) Track Indicators
5) Miscellaneous Signals

Notes: New Terms & Differences in Studies

3C Unlighted Visual Devices
3C1 Unlighted Fixed Types with Constant Message
Geéneral Note
a) Location Signs
b) Transportation Signs
1) Speed Control Signs
(a) Speed Control & Restriction Signs
(b) UAR Speed Signals (=Signs)
(c) Speed Zone Signs
(d) Other Speed Signs
2) Location Signs
(a) Advance Location Signs
(b) Limit & Location Signs
(c) Territory Limits Signs
¢) Maintenance of Way Signs;A
d) Safety Signs
¢) Marks & Markers
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177-17

178-17

179

187
187
187-18

190
190
190



f) Boards & Posts
g) Plates & Flags
h) Other Devices
1) Overarching Terms
2) Blue Flags
3) Electric Traction Signs
4) Miscellaneous Signs -
3C2 Targets
General Note
a) Overarching Terms
b) Morphological-Related Terms
General Note
1) Shape Targets
2) Color & Position Targets
3) Terms Relating to Raﬂroad Functions
c) Other Targets
d) Switch Stands
Note: Signs: New Terms & Differences in Studles
Including the Problems of Correlating Classifications
& Database

3D Acoustical & Radio Signals
3D1 Acoustical Signal Terms
a) General Note & Overarching Terms
b) Explosive Signals
c¢) Level/Grade Crossing Sound Signals
d) Cab & Train Control Sound Signals
€) Other Sound Signals
3D2 Radio Signal Terms
Note
. a) Overarching Terms
b) Satellite Systems
¢) Other Radio Signals
Note: New Terms, General Note & Differences in Studies
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192
194
194-195

195
195
195-196

196
196
197

202
202
202
203
204

204
205
205
205
205



3E Level/Grade Crossing Signs, Signals, Markers
& Other Devices

General Note
3E1 Integrative Level Crossing/Grade Crossing Signals
3E2 Lighted Level Crossing/Grade Signal Crossing Signals
3E3 Barriers & Gates

a) Barriers, Full Gates; & Gates

b) Half Barriers & Gates
3E4 Sound Signals
3ES5 Signs
3E6 Open Crossings
~ Note: New Terms & Differences in Studies

3F Staff & Ticket, Tablet, Token, Train Order
& Time Interval Signals

3F1 Staff

3F2 Staff & Ticket

3F3 Tokens

3F4 Tablet & Tablet & Tokens.

3F5 Tokenless Block Working

3F6 Train Order

3F7 Time Interval

3F8 Other Devices

Note: New Terms & Differences in Studies

CHAPTER FOUR AERO NAVIGATION AIDS

4A Overarching Terms: General, Visual & Lighted Terms
4A1 General Terms for All Aero Navigation Aids
a) Primary Terms
b) Specialized Terms
4A2 Visual Aids Terms
4A3 Sub-Overarching Terms

General Note
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207
207
208

209
210
210
211
212
212

214
215
215-216

216

217
217
217
218
218

220
220
221
222



4A4 Overarching Terms for Lighted Aero Navigation Aids

a) Light & Lighting Aids Terms 222

b) Airfield & Airport Light/Lighting Terms 222
4B Beacons & Obstruction Lighting

General Note 223
4B1 Overarching Terms 223"
4B2 Physical Apparatus

a) Method of Operation-Related Terms 224

b) Dimension-Related Terms 224

c) Energy Source-Related Terms 225
4B3 Morphological Terms

a) Airport Beacons 225

1) Airfield & Airport Beacons
2) Code Beacons

b) Airway Beacons 226

c) Heliport & Other Beacons 226
4B4 Miscellaneous Beacons & Support Structures

a) Miscellaneous Beacons 227

b) Support Structures 227
4B5 Obstruction Lighting

General Note

a) Overarching Terms 227

b) Beacons 228

¢) Obstruction Lights-Incandescent & Miscellaneous 228

Types
d) Obstruction Lighting-Strobe & Composite Types 229

4C Approach Lighting
4C1. Overarching Terms

a) Major 229

b) Secondary 230

¢) Sub-Overarching Terms 230
4C2 Equipment Terms

a) Physical Terms 230

b) Physical/Morphological Terms 231

¢) Support Structures 232

72 .



4C3

4C4

Approach Lighting Systems

General Note

a) Approach Lighting Systems

b) Special Approach Lighting Types

¢) Historic Terms
) Slopeline Systems
2) Center Line Systems
3) Other Historic Approach Lighting Systems

Final Approach Equipment

a) Overarching Terms

b) Precision Approach Path Indicators

'c) VASI Systems
1) Systems
2) Operational Types

d) Other Types
1) Glide Path
2) Tri-Color
3) Fresnel
4) PLASI
5) Miscellaneous Systems

4D Runway & Taxiway Lighting

4D1

4D2

Runway Lighting.

a) Overarching Terms

b) Runway Edge Lights

c) Runway Centerline Lights

d) Threshold, Touchdown Zone, Runway End & Other

Lights

e) Runway Equipment Terms

1) General Terms

2) Physical Apparatus

3) Light Equipment By Intensity
Taxiway Lighting
a) Overarching Terms
b) Taxiway Edge Lighting
¢) Taxiway Centerline Lighting

73

232
234
234-235

238
238
239

240

241
241
242
242

243-245

246
246
246



d) Physical Apparatus & Other Terms
1) Physical Apparatus
2) Other Taxiway Lights
4D3 Historic & Composite Terms
a) Historic Terms: Boundary, Contact & Range Lights
b) Composite Terms
Notes: New Terms & Differences in Studies

4E Radio Aids
4E1 Overarching Terms
a) General Terms
b) Sub-Overarching Terms
c) Special Terms
4E2 Terminal Navaids/Aids to Final Approach & Landing
a) General Terms
b) Historic Terms
1) Overarching Terms
2) Systems
3) Components
¢) Instrument Landing Systems, ILS
1) Overarching Terms
2) Other Terms
3) ILS Components
4) Microwave Landing Systems, MLS
(a) Principal Terms
(b) MLS Constituents & Other Terms
4E3 En-Route Aids
a) Historic Terms
1) Early Terms
2) Intermediate Terms
b) VOR/VORTAC/DME/TACAN Aids
General Note
1) VOR, VHF Omnidirectional Radio Range
2) Distance Measuring Equipment, DME
3) TACAN/Tactical Air Navigation

74

246-247

248
248
248

255
256
256

257
257-258

259-261

262

263-264



4) Composite Systems
c) Hyperbolic Aids
General Note
1) Overarching Terms
2) Loran
3) Decca
4) Consol
5) Omega
6) Miscellaneous Hyperbolic Aids
d) Satellite. Navaids
1) GPS
(a) Overarching Terms
(b) Specialized & Composite Terms
(c) Naystar GPS
(d) Glonass
2) Augmentation Terms
(a) DGPS
(b) WAAS & LAAS Augmentation
(c) GNSS

(d) Other Satellite Navigational Systems

(1) Satellite Navigation Terms
(2) Transit & US Navy System
(3) Miscellaneous Systems
4E4 Intercategory Group: Beacons
a) Nondirectional Beacons
b) Marks, Markers, Beacons
c) Miscellaneous Beacons
Notes: New Terms & Differences in Studies

4F Signs, Markings, Markers & Marks
4F1 General Notes & Overarching Terms
4F2 Marks & Markers
4F3 Other Forms
a) Reflective Aids
b) Signal Panels, Signal Areas, Indicators,
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265-266

267-271

272
273
275
276

286
286

289
290



Other Objects & Miscellaney
4F4 Signs & Markings

General Note 291

a) Overarching Terms 291

b) Ruriway Markings 297

¢) Taxiway Markings 593

d) Markings Other Than Overarching, Runway, Taxiway, 293
Special Categories

e) Special Category 295-298

1) Heliport & Vertiport Markings
2) Holding Position Markings

3) Obstruction Markings

4) Apron Markings

4F5 Signs 4F5
a) Overarching Terms 298
b) Signs Other Than Runway & Taxiway Types 29'9
¢) Runway Signs . 300
d) Taxiway Signs 300
e) Special Category: Holding Position Signs 301
f) Signs-Other 302

Notes: Differences in Studies 302

BIBLIOGRAPHY 304
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TRANSPORTATION-MARKINGS: A HISTORICAL
SURVEY, 1750-2000

PREFACE
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ABBREVIATIONS

CHAPTER ONE ‘
PRELUDE TO MODERN TRANSPORTATION-MARKING HISTORY

A Early History of Transportation-Markings
1 Survey of T-M Before 1750: Marine Aids
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B Changes in the Context of T-M: The Industrial Revolution, 1750-2000
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3 Road Markings, Signs, Signals

4 Lighthouses & Other Fixed Lights
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b) Lighting

c) Messages
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b) Messages

¢) Lightships
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a) Introduction 108
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2 Railway Signal Systems | A 110
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2 Early Days: Radio Navaids Before 1920 131
3 Point-Source Aids
a) Radio Range 133
b) Beacons 135
¢) VOR, VOR/DME, VORTAC, TACAN 138
d) Radar Aids 140
B Hyperbolic Aids :
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3 GEE & Loran Systems
a) GEE 145
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A Marine Fog Signals
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2 Fog Signals, 1870-1920 173
3 Fog Signals, 1920-2000 176
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“Under classification we may-include all arrangements of
objects or names, which we make for saving labour in the
discovery of an object. Even alphabetical indices are real
classifications. No such arrangement can be of use unless
it involves some correlation of circumstances, so that know-
ing one thing we learn another. If we merely arrange letters
in the pigeon-holes of a secretaire we establish a correlation,
for all letters in the first hold will be written by persons, for -
instance, whose names begin with A, and so on. Knowing
then the initial letter of the writer’s name, we know also the
place of the letter, and the labour of search is thus reduced
to one twenty-sixth part of what it would be without
arrangement.”

W. Stanley Jevons, The Principles

of Science: A Treatise on Logic

and Scientific Method. (Chapter

XXX, Classification).

Ist edition, 1874, 2nd edition, 1877

Dover edition (New York), 1958
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Absolute/Permissive Signals, 67
Absolute/Permissive Systems, 48
Acoustical Aids, 61

Acoustical & Radio Aids, 61

Acoustical & Radio Signals, 70

Acoustical Signals, 52, 68, 70

Acoustical Transportation-Markings, 11, 30
Acoustical Processes, 11

Advance Location Signs, 51, 69

Aero Aids, 30, 78

Aero Electronic Navigation Aids, 32

Aero Nav Aids, 30, 32

Aero Navigation Aids, 25, 28, 29

Aero Signals, 59

Aeronautical Lighted Aids, 53

Aeronautical Navigation Aids, 13, 15, 30, 53, 78
Aero T-M/Aeronautical T-M, 30

Aids, 32, 62, 78

Aids for Surface Transportation, 34

Aids for Water & Air Transportation, 34
Aids to Final Approach & Landing, 56
Airfied & Airport Beacons, 54, 72

Airfield & Airport Lights/Lighting, 53, 72
Airport Beacons, 44, 72

Airway Beacons, 54, 72

All-lighted Signals, 27, 49, 67

Alternating Forms, 33

Anchor, Anchorage & Mooring Buoys, 37, 60

Approach Aids, 79
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- Absolute/Permissive Systems, 48
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Acoustical Transportation-Markings, 11, 30
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Aero Aids, 30, 78

Aero Electronic Navigation Aids, 32

Aero Nav Aids, 30, 32

Aero Navigation Aids, 25, 28, 29

Aero Signals, 59
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Aero T-M/Aeronautical T-M, 30

Aids, 32,62, 78

Aids for Surface Transportation, 34

Aids for Water & Air Transportation, 34
Aids to Final Approach & Landing, 56
Airfied & Airport Beacons, 54, 72

Airfield & Airport Lights/Lighting, 53, 72
Airport Beacons, 44, 72

Airway Beacons, 54, 72

All-lighted Signals, 27, 49, 67

Alternating Forms, 33

Anchor, Anchorage & Mooring Buoys, 37, 60

Approach Aids, 79
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Approach Buoys, 36, 59

Approach Lighting, 31, 54, 72, 73, 79
Approach Lighting Systems, 73
Apron Markings, 76

Arms, Boards, & Tablets, 78
Aspects, 47, 66

Automatic Block System, 48
Automatic Block Signal Systems, 67

Banner Signals, 50, 69

Barrels & Cask Buoys, 36, 59

Barricades & Channelizing Devices, 45, 66
Barriers & Gates, 52, 71

Barriers, Full Barriers & Gates, 52, 71
Beacons, 13, 31, 53, 54, 57,72, 80

Beacons & Multi-Mode Radio Aids, 32
Beacons & Obstruction Lighting, 31, 53, 72,
Bell Buoys, 59

Bells, 40

Block Signals, 67

Block Systems, 67

Blue Flags, 51, 70

Boards & Posts, 51, 70

Boundary, Contracts, & Range Lights, 55, 74
Bouyage, 17

Buoyage & Beaconage Systems, 17, 79
Buoyage Systems, 17, 79

Buoys, 17, 18, 36, 37, 60, 78

Cab Signalling, 49
Cab Signals/Cab-Signal, Related Signals, 27, 28, 68, 81
Cab/Cab Signal & Train Control Sound Signals, 52, 70
Can/Cylindrical Buoys, 18
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Can & Cone Buoys, 36

Center Lines, 45

Center Line Markings, 65

Center Line Systems, 59, 73
Classification, 10, 15, 16, 17, 18, 19, 20, 21, 22, 24, 26, 30, 33, 34, 37,70
Code Beacon, 54, 72

Color, 10, 17, 25, 27, 46, 47, 53, 78
Color & Position Targets, 70

Color Light Signals, 49, 67
Color-Light Signals, 27, 49,
Color-Position Light Signal, 49
Color-Position Signal, 27, 28, 68
Combination Buoy, 36, 59
Combination Signals, 40
Communication, 9, 12

Composite Radiobeacon, 40, 62
Conical Buoys, 18

Conical & Can/Cylindrical Buoys, 18
Construction & Maintenance Signs, 43, 64
Consol, 36, 57, 62,75

Controlled Manual Block, 48

Corner Reflectors, 41, 62

Crossbar Signals, 50, 69

Crossing Signals, 81

CTC, 48

Culture, 11, 12

Cultural Icons, 12

Daybeacons, 19, 39, 61
Daymarks, 39

Decca, 56, 62, 75, 80
Decca Aids, 40

Delineators, 45, 66
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Design, 11, 12

Destination & Distance Signs, 42, 64
DGPS, 57, 75

Diaphone, 35, 61

Diaphone Fog Signals, 40

Diaphone, Diaphragm, Reed & Siren Signals, 61
Diaphragm Horn, 40

Diaphragm Signals, 61

Diaphragm Signals-Compressed Air, 61
Directional Radiobeacon, 40, 62

Disc Signals, 50, 62, 68, 69,

Distance Signals, 67

Distant Signals, 47, 66

DME (Distance-Measuring Equipment), 56
Dwarf Signals, 49, 68

Edge Markings, 45, 65

Electric Traction Forms, 51, 70
Electromagnetic Processes, 10

Electronic Marine Aids to Navigation, 19
Electronic Navigation Aids, 15

Electronics, 10, 11

Electronic T-M, 10, 15

Elevated Lights, 31

Elevated Markings, 15
Enclosed/Composite/Single Structures, 60
End of Prohibitive or Restrictive Forms, 61
En-Route Aids, 56, 74

En-Route Navaids, 62

Exclusion Categories of Vehicule Forms, 43
Exclusion Signs, 65

Explosives, 40, 62, 81

Explosive, Percussion, Submarine & Whistle Forms, 62
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Explosive Signals, 52, 70

Final Approach Equipment, 73

Final Approach Indicators, 55

Final Approach & Landing Aids, 80
Final Approach Lighting, 31

Fixed Aids, 15

. Fixed Lights, 37, 60, 78

Fixed Lighted Markings, 18

Fixed Lighted Marine T-M, 18
Fixed/Lineside/Railway-Railroad/Wayside Signals, 46, 66
Flags, 50

Flashing Beacons, 44, 63

Flashing Lights, 13, 38

Floating Aids, 15, 36, 37, 60, 78
Floating Aids to Navigation, 18
Floats, 37

Fog Signals, 19, 39, 61, 81
Free-Standing Geometric Signals, 28
Fresnel, 55, 73

Fully-Integrated Semaphore Signals, 38
Fully Integrated Systems, 67

GEE, 80

GEE & Loran Systems, 80

General or Alternate Danger Signs, 43, 64
Geometric Signals, 27, 28

Glide Path Forms, 55, 73

Global Positioning System (GPS), 41, 80,
GLONASS, 57, 75

GNSS, 57,75

Gongs, 40

GPS, 57, 63,75

Grade Crossing/Level Crossing Signals, 44, 63
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Graphic, Geometric, & Alphanumeric Signals, 27, 28
Graphic & Geometric Signals, 28
Graphic Signals, 27, 28

Half Barriers & Gates, 52, 71

Hazard & Delineation Marking, 45
Hazard & Obstruction Markings, 66
Hazard/Obstruction, 45

Hazard Buoys, 37, 60

Hazard Signs, 43, 66

Heliport Beacons, 54

Heliport & Vertiport Markings, 58, 76
History, 10, 12, 17, 19, 21, 24, 26, 30, 53, 54, 55, 56,77, 73, 74
Holarchy, 7, 10

Holding Position Markings, 58, 72
Holding Position Signs, 58, 76

Home Signals, 47

Home & Distant Signals, 47
Hyperbolic Aids, 41, 56, 57, 62, 75, 80
Hyperbolic Forms, 40

Hyperbolic Systems, 18, 40

In-Channel Buoys, 60

Independent & Partially Integrated Aids, 32
Indicators, 32, 68

Indicators, Markers, Obstruction Markings, 32
Indications, 44

Indirect Navigational Buoys, 37

Informative Signs, 23, 42, 64

Inset Lights, 31

Instrument Landing Systems (ILS), 32, 56, 74, 80
Integrative Level Crossing & Grade Crossing, 52, 71
Integrative Level Crossing/Grade Crossing Signals, 71
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Interlocked Signalling, 67

Interlocking, 48

Intersection Signs, 43, 64

Intermittent Moving Hazards Signs, 43, 64
I[sophase Lights, 38

Lane Markings, 45, 65

Large Navigational Buoys, 37, 60

Leading/Range Marks, 39, 61

Level Crossing/Grade Crossing Sound Signals, 70
Level/Grade Crossing Signs, Signals, Markers, 52
Light, 10 '
Light & Lighting Aids, 53, 72

Light & Sound Signals, 63

Light Equipment, 73

Light Float, 37, 60

Light Phase Characteristics, 38

Light Signals, 78

Lighted Aero Navigation Aids, 53, 72

Lighted Buoys, 18, 36, 59

Lighted Level Crossing & Grade Crossing Signal, 71
Lighted Navigation Aids, 15

Lighted/Partially Lighted Signals, 15

Lighted Signs & Boards, 50, 69

Lighthouses & Other Fixed Lights, 78

Lighting Devices, 44, 63

Lighted & Lighted-Sound Buoys, 18

Lighted Marine Markings, 18

Lighted-Sound Buoys, 18

Lighthouses, 78

Lights, 61

Lightships, 78

Lightships & Light Vessels, 37, 60
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Limits & Location Signs, 51, 69

Lineside Signals, 46

Location Signs, 51, 69

Longitudinal Markings, 45, 65

Loran, 40, 56, 62, 75, 80

Lower Quadrant & Upper Quadrant Signals, 68
Lower Quadrant Forms, 49

Maintenance of Way Signs, 51, 69

Major Floating Aids, 37, 60

Major Lights, 38, 60

Mandatory Signs, 44, 65

Manual Block Signal System, 48, 67

Marine Aids, 77

Marine Aids to Navigation, 13, 15, 17, 59, 78, 79

Marine Aids to Navigation with Floating & Fixed Aids Submodes, 33

Marine Fog Signals, 81

Marine Transportation-Markings, 20

Markings, Other Overarching, Runway, Taxiway, Special Categories, 76

Markings: Overarching, Runway & Taxiway, 58

Markings: Other Than Overarching, Runway Taxiway, 58

Markings, 9, 10, 11, 13, 14, 15, 16, 18, 19, 20, 21, 22, 23, 24, 29, 30, 31, 32,
33, 34, 35, 43, 45, 57, 58, 65, 66, 75

Markings & Signs, 28

Marks, 3, 37, 57

Marks & Markers, 51, 57, 69, 75

Marks, Markers, Beacons, 57, 75

Markers, 2, 32, 57

Meanings, 27

Messages, 10, 11, 12, 16, 22, 23, 24,27, 28, 29, 31, 32, 33, 34, 36, 44, 46, 48,
53, 66, 67, 69, 78,

Methodology, 18, 26, 30

Methods of Control, 48
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Microwave Landing Systems (MLS), 32, 56, 74, 80

Mileposts, 42, 64

Minor Lights, 38, 60, 61

Miscellaneous Buoys, 18, 37, 40, 67

Miscellaneous Navigation & Non-Navigation Systems, 19

Miscellaneous Aids, 41, 63

Miscellaneous Beacons, 72

Miscellaneous Regulatory Signs, 44, 65

Miscellaneous Signals, 40, 62, 67, 69, 8, 63, 65, 66

Miscellaneous Signs, 64, 70

Miscellaneous Signs, Single Forms, & End of Prohibitive or Restrictive Signs, 65
Miscellaneous Systems, 73

Morphology, 36, 38, 34, 45, 47, 49, 50, 51, 54, 59, 60, 61, 67, 68, 69, 70, 72
Multiple-Member Structures, 68

Multi-Lamp Theatre Indicators, 49

Multi-Mode Radio Aids, 32

Natural Marks, 39, 61

Naval Transit Satellite Navigation Systems, 41, 63

Navstar GPS, 57, 75

Nomenclature, 10, 54

Nondirectional Beacon, 75

Non-Directional Beacons/Nondirectional Radiobeacon (NDB), 57, 62
Non-Sign Markings, 28

Obstruction Lights, 31, 54

Obstruction Lighting, 53, 54, 72

Obstruction Lights-Incandescent & Miscellaneous, 54, 72
Obstruction Lights-Strobe & Composite, 54, 72
Obstruction Markings, 32, 58, 76

Occulting/Occulting Lights, 38

Omega, 57,75

One-Way & Both Direction Signs, 43, 65
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Open Crossings, 52, 71

Oscillator Signals, 40, 62

Other Devices, 71

Other Hazards Signs, 43, 64

Other Signals-Running Operations, 66

Parking Signs, 62, 64

Partially & Non-Integrated Semaphores, 28

Partially Hyperbolic Forms, 62

Partially-Lighted & Unlighted Aero Navigation Aids, 31

Partially-Lighted & Unlighted Signals, Signs, Markings, 28

Partially-Lighted Signals, 49, 68

Pavement & Curb Markings, 45, 65, 66

Pavement Markings, 15, 45, 78

Pedestrian Crossing Signs, 65

Pedestrian Signs, 44

Pedestrian Signals, 44, 63

Percussion Forms, 40, 62

Physical Buoys, 59

Physical Daybeacons, 39, 61

Physical Dimensions, 26, 30, 36, 39, 45, 54, 55, 68, 74, 47, 49

Physical Shunting Signals, 67

Physical Signals, 68

PLASI Forms, 55, 73

Plates & Flags, 70

Plates, Flags & Other Forms, 51

Point-Source Aids, 80

Points Indicators, 50, 69

Position-Light & Color-Position Signals, 28

Position Light, Color Position, & Alphanumeric, Graphic & Geometric
Signals, 68

Position Light, Color-Position Lights & Symbolic Forms, 49

Position Light Signals, 49, 68

Precision Approach Path Indicator, 55, 73
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Primary Aids, 62,

Priority Signs, 43, 65

Prohibitory & Restrictive of Entry Signs, 65

Prohibitory & Restriction: Overtaking (Passing) Signs, 65

Prohibitory & Restrictive Signs, 43, 65

Prohibitory & Restriction: Speed Limit Signs, 44, 65

Prohibitory & Restriction: Turns & U-Turns (About Turns) Signs, 44, 65

Radar Aids, 41, 62, 63, 74, 83

Radar Aids: Reflectors, 62

Radar: Secondary & Primary Radar, 62
Radar Primary Forms, 41

Radar Reflector Aids, 41

Radio Aids, 40, 56, 61, 62, 74, 79
Radio Navaids, 80

Radio Range, 80

Radio Signals, 52, 70

Radiobeacons, 40, 62

Radionavigation Systems, 80
Radio/Sound Aids, 63

Radux, Radux-Omega & Omega, 80
Railroad Signals, 78

Railroad Signals & Other Devices, 13
Rail Signals, 81

Railway Indicators, 15

Railway Marks, 46

Railway Markers, 46
Railway-Railroad Signals, 46, 66
Railway Signalling, 26

Railway Signal Systems, 79

Railway Signals, 15, 26, 46, 66, 77, 79
Railway Signals, Signs, & Indicators, 15
Railway Signals, Signs, Marks, Markers, 46
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Railway Signals, Signs, Markers, 33, 34, 66
Railway Signs, 15, 27, 28, 46
Raydist, 41, 62
Recreation Signs, 42, 64
Reed, 40
Reed Horn, 62
Reflective Aids, 57, 75
Regulatory Signs, 22, 24, 43, 64
Restricted Use Area Visual Aids, 32
Restricted Use Markings, 32
Road Markings, Signs, Signals, 78
Road, Rail, Aero Sound Signals, 81
Road Signs, 24
Road Sound Signals, 81
Roadway Alignment Signs, 43, 63
Roadway Conditions Signs, 43, 64
Rotating & Revolving Discs & Panels, 28
Rotating Radiobeacons, 40, 62
Route & Junction Signals/Indicators, 47, 66
Route Indicators, 50, 69
Route Marker, 42, 64
Route-Marker Tabs, 64
Runway Centerline Lights, 55, 73
Runway Edge Lights, 55, 73
Runway Equipment, 73
Runway Markings, 58, 76
Running Signals, 47
Runway & Taxiway Lighting, 31, 55, 73
Runway & Taxiway Markings, 58
Runway Lighting, 55
Runway Signs, 58, 76
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Safety Signs, 51, 69

Satellite Aids, 41, 80

Satellite Navaids, 57, 75, 80

Satellite Navigation Aids Forms, 41, 57, 63. 75

Satellite Navigational Systems, 75

Satellite Systems, 63, 70

Searchlight Signals, 49, 67

Secondary Forms, 41

Secondary & Primary Radar Forms, 41

Semaphore Signals, 28, 50, 68, 77

Semaphoric Signals, 27

Semiotics, 9, 14, 26

Services Signs, 42, 64

Shape Targets, 70

Shoran, 41, 62

Shunt Signal/Indicators, 47

Siding, Train Yards & Other Signals, 47, 67

Signal Boards, 28, 50, 68

Signal Board, Disc Signals & Other Forms, 50, 68

Signal Panels, Signal Areas, Indicators, 58, 75

Signals, 11, 13, 25, 27, 28, 29, 39, 46,47, 48, 52, 61, 66, 67, 68, 69, 76, 78, 81,57,
62, 63,64, 74,717,

Signal Systems, 27

Signal & Points Indicators/Signals, 47

Signals, Signs, Markings, 27

Signaling, 67

Signalling, 27, 49

Signs, 13, 15, 16, 23, 24, 25, 28, 29, 30, 33, 34, 37, 43, 44,45, 51, 57, 58, 63, 64,
70,71, 76,78,

Signs & Markings, 16, 31, 58, 76

Signs & Pavement Markings & Elevated Markings, 15

Signs Giving General Information, 42, 64

Signs, Markings & Related Devices, 15
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Signs & Unlighted Signals, 15

Signs, Markers, 52

Signs, Markings, Markers, Marks, 57, 76

Signs Other Than Runway & Taxiway Types, 58, 76

Signs, Signals & Markings, 29

Single Forms of an Unitary Nature: Past and Present, 36

Single Lens Units, 49

Single Category Signs, 65

Single-Member Structures, 60

Siren Buoys, 59

Sirens, 40, 62

Slopeline Systems, 54, 73

Somersault Signals, 46, 68

Sound Buoys, 18, 36, 59

Sound-Radio Aids, 41

Sound/Radio Forms, 41

Sound-Radio Aids, 41

Sound Signals, 52, 70, 71, 80

Sound Traffic Signals, 63

Spar Buoys, 18, 36, 59

Special Purpose Buoys, 37, 60

Special Regulatory Signs: Temporary Traffic Control/Railway Crossing/Schools/
Bicycles, 65

Speed Control Signs, 44, 51, 69

Speed Control & Restrictions Signs, 51, 69

Speed Signs, 69

Speed Zone Signs, 69

Staff, 52, 71

Staff, Tablet, Tickets, & Tokens, 29

Staff & Ticket, 52, 71

Staff & Ticket, Tablet, Token, Train Order & Time Interval Signals, 71

Staff, Ticket, Token, Tablet, Train Order & Time Interval, 52

Standard & Non-Standard Buoys, 59
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Standing & Parking Signs, 44, 65

Standard Buoys, 18

Starting Signals, 47, 66

Station Buoys, 37, 60

Stencil Indicators, 49, 68

Stop Signals, 66

Structural Daybeacons, 61

Submarine Signals, 40, 62

Subsidiary Signals, 47, 66

Supplemental Plates/Plaques, 43, 64

Surface Transportation-Markings, 33

Switch Indicators, 48

Switch Signals, 69

Switch Stands, 70

Switch Terms, 47

Symbolic Forms, 49

Symbolic Signals, 68

Systems, 12, 17, 18, 19, 21, 22, 24, 25, 27, 29, 32, 37, 41, 45, 47, 48, 50, 54,
56, 63, 66, 68, 70, 73, 74, 75,77, 78,79,

Tablets, 52
Tablets & Tablets & Tokens, 52, 71
TACAN, 25, 56,
TACAN/Tactical Air Navigation, 74
Targets, 51, 73
Taxiway Centerline Lighting, 55, 73
Taxiway Edge Lighting, 55, 73
Taxiway Lights, 74
Taxiway Lighting, 55, 73
Taxiway Marking, 58, 76
Taxiway Signs, 58, 76
Taxonomy: See Classification
Technology, 12, 56
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Terminal Aids, 56

Terminal Navaids/Aids to Final Approach & Landing, 74
Terminology, 12, 13

Territory Limits Signs, 51, 69

Threshold, Touchdown Zone, Runway Ending & Other Lights, 55, 73
Time Intervals Forms, 52, 71

Token, 52, 71

Tokenless Forms, 52 ,

Tokenless Block Working, 71

Topmarks, 19, 38

Towing Buoys, 37, 60

Track Indicators, 50, 69

Traffic Control, 48

Traffic Control Devices (TCD), 13, 15, 21, 33, 34,45, 63,77, 78,79
Traffic Control Signals, 15, 44, 63

Traffic Markings, 21, 22, 44, 45, 65

Traffic Signals, 21, 22, 23, 44, 63, 78

Traffic Signs, 21, 45, 78

Train Control, 49, 67

Train Order Forms, 52

Train Stop, 48

Transit, 57

Transit & US Navy System, 75

Transponder Beacon, 41, 63

Transportation-Markings Category Terms, 65
Transportation Signs, 51, 69

Transverse Markings, 45, 65

Tri-Color Forms, 55, 73

UAR Speed Signals, 69

Unidirectional [Daybeacons], 39

Uniform System of Buoys, 18

Unlighted, Acoustical & Radio Signals, 51
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Unlighted Aero Navigation Aids, 31

Unlighted Audio & Radio, Signs, Signals, Markers, Movable & Time Interval
& Train Order Forms, 51

Unlighted Buoys, 18

Unlighted Fixed Forms, 51

Unlighted Signals, 15

Unlighted Visual Devices, 69

Unlighted Visual Markings, 19

Upper Quadrant Signals, 68

US Navy System, 57

VASI Systems, 55, 73

VASIS, 55

Vehicular Exclusion: Weight, Height, & Length Signs, 43, 65
Visual Aero Aids, 71,79

Visual Aids, 53

Visual Aids to Navigation, 79

Visual & Lighted Terms, 71

Visual Markings, 18

VOR, 25, 50, 74

VOR, VHF Omnidirectional Radio Range, 74
VOR/VORTAC-DME/TACAN, 56
VOR/VORTAC/DME/TACAN Aids, 74
VOR, TACAN, VORTAC & DME, 32

VOR, VOR/DME, VORTAC, TACAN, 80

WAAS & LAAS, 57,75

Warning Signs, 23, 42, 63

Water & Air Transportation-Markings, 33
Wayside Signals, 46

Whistles, 40, 62

Whistle Buoys, 59
99



“We Communicate and Navigate
with a code of Logos, Symbols,
Emblems and Signs.”

Susan Yelavich, Design for Life: Our Daily
Lives, the Space we Shape, and the Ways we
Communicate, as seen through the collections
of Cooper-Hewitt National Design Museum.
New York: Cooper-Hewitt, National Design
Museum, Smithsonian Institution: Rizzoli 1997
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