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WAR DIERGENCY EDITION 

MANUAL ON 

UNIFORM TRAFFIC CONTROL DEVICES 

Introduction 

87 concurrent action the American Association of 
State Highway Officials, the Ihstitute of Traffic lnl!l­
neers and the National Conference on Street and HlQhwa7 
Safety in May 1942 appointed a Joint Committee of twenty­
one members, seven representatives from each group, and 
charged the Committee with the responsibill ty of revising 
the lfanual on UnifonA Tr11,ffic Control Devices, originally 
issued in 1935 and last revised in 1939. 

At its first meeting the Committee, recognizing the 
abnormal conditions imposed by the war effort, as parti­
cularly evidenced by the shortage of critical materials 
and the expanding requirements of the blackout and dimout, 
unanimously agreed to direct its energies to the prepa­
ration of a manual of emergency standards adapted to 
existing and foreseeable wartime conditions. To insure 
that the standards proposed would in all cases be cor,­
sistent with the policies of agencies charged with the 
prosecution of the war and the organization of civilian 
defense, and to take full advantage of the experience of 
these agencies, the Committee membership was expanded, 
for the purpose of the preparation of the emergency 
standards, to include representatl ves of .the War Oepart­
ment and the Office of Civilian Defense, and close liai­
son relations were established with the War Production 
Board. 

Scarcity and even the complete lack of certain im­
portant material and equipment resulting from the demand 
of the war production program have been felt in all 
quarters. Adherence to generally accepted standards in 
many types of installations has become increasingly dif­
ficult. At the same time the migration of war workers and 
the influx of members of the armed forces into unfamiliar 
areas make even more urgent the preservation of recog­
nized standards in control devices. Determination of 
what standards are of greatest importance in wartime 
traffic control and how they can best be maintained with 
limited or available substitute material define the first 
major function of the Committee. 

1 



Blackouts and dimouts present new and extremely 
critical conditions. These have already been encoun­
tered in coastal areas, and no section of the country is 
exempt from the possibi1i ty of their occurrence. Especi­
ally during winter nights, when traffic peaks occur in 
hours of darkness, an area unprepared for emergency con­
ditions may, in the event of sudden blackout, experience 
either complete stoppage of traffic movement or condi­
tions chaotic beyond description. Here is presented 
what is potentially the gravest problem ever faced by 
our civilian traffic officials. '.!'he Military or civilian 
defense authorities are responsible for determination 
of llmi ts of illumination that should be permitted under 
any particular condition of war emergency. For the pro­
tection of vital war establishments and for the safet 
of the population, these authorities must, as circu 
stances dictate, require the imposition of these re­
strictions. The Military authorities are also respon­
sible for Providing nobility of the armed forces and 
their supplies during these restrictions in lllu111inatlon. 
They have, by extensive research, devised vehicle lights 
that are safely within the maximum allowable limits for 
illumination and at the same time permit reasonable 
facility of movement of military and other essential 
vehicles. 

Blackout specifications prepared by the War Depart-
111ent, which 111ay be !~posed by military authorities dur­
ing specified periods and in specified areas, provide 
that only those vehicles equipped with approved black­
out lights should 111ove. The vehicles eligible for such 
equipment will be determined by the Office of Civilian 
Defense, in line with allocations of critical materials 
by the War Production Board. Until a sufficient number 
of approved lights become available for eligible vehi­
cles, temporary modifications of the lighting require-
111ents, at least for emergency vehicles, will probably 
be made. Traffic devices specified herein are affected 
to the extent that expedients depart from the approved 
intensity and beam pattern. 

Until an area is declared a military theater of 
operations, control of nonmilitary traffic in blackouts 
will re111ain the responsibility of the civil officials. 
The difficulty of.such control is increased by the fact 
that civilian vehicles will be operated largely by per­
sons less familiar with blackout conditions than mili­
tary personnel. 
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The other major function of the Co111111ittee is to 
serve as a liaison agency between the military and civil 
authorities, to bring to the civilian officials the ben­
efit of the Army's and the Committee's independently 
conducted researches in the form of standard safety aids 
and control devices that will most effectively provide 
for the movement of authorized civilian traffic under 

mer!lency conditions. 

In the interest of all possible conservation of ma­
terials, this liar lS111eritnCY !Sdition avoids in: the main 
changes in standards other than those actually necessary 
for the prosecution of the war. The Coll\llli ttee recog­
nizes that numerous chanQes will be desirable when peace 
is restored, and a thorough revision of the standard 
manual is planned in anticipation of that time. The 
specifications herein set forth, except those dictated 
by blackout or di111out limitations or defense transpor­
tation requirements, are not retroactive as to existing 
traffic control devices, those transferred to new loca­
tions or those drawn from existing stocks. 

The liar E111eriency !Sdition has two 111ain divisions 
-I, covering standards applicable to normal conditions, 
l. e., wartime conditions when neither blackouts nor dim­
outs are in effect; and II, special standards required 
to meet blackout conditions. The Committee expects to 
prepare a third division covering standards to 111eet dim­
out ,requirements. Inasmuch as these requirements have 
not as yet been determined by the War Department, Divi­
sion III will necessarily be deferred and issued as a 
supplement to the liar E111eriency !Sdition. 

The existing supply of the lfanual on !Jnifon11 Tn1.ffic 
Control Devices as revised in 1939 is nearlyexhausted. 
Further111ore, it would be undesirable to have to refer 
constantly to two separate publications to discover which 
governs in any particular instance. The !tar Emeriency 
Edition, therefore, though condensed, has been designed 
to be complete in i taelf so far as standards are con­
cerned. There is, however, much useful explanatory and 
illustrative material in the older manual that is still 
of value. Therefore, to facilitate comparison and make 
it easy to refer to the 111ore detailed discussions found 
in the older manual, Division I of the emergency edition 
retains the section numbers of the earlier volume through­
out, omi ttin!l a few considered· as not applicable to emer­
gency conditions. It also retains the ~ubdivision into 
Parts I, II, III and IV relating respectively to signs, 
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■arkings, lllifnals and islands and the further subdivision 
into legal authorit7, application, design, location, in­
stallation, operation and ■aintenance. While this ne­
cessitates looking under various headinlfs for full in­
for11ation rellardinll, for exa■ple, the SfOP sign, it avol.ds 
the large a■ount of repet.UJ.on necessar7 if each sign or 
other traffic control device is full7 dealt witt in one 
place. 

Division II, dealing onl;rwith blackout traffic con­
trol devices, is 11uch shorter than Division I, and does 
not retain coaparable section nu■bers. 

Definitions 

The followli1g words and pftrases when used in 
Manual shall be understood to have the ■eaninlfa respe 
tlvely ascribed to the11: 

Relating to HIGHWAYS and TRAll'PIC 

Street or Hielu.1ay. The entire width between propert;r 
lines of· every way or place of whatever nature when an;r 
part thereof ls open to the use of tile public, as a mat­
ter of riQht, for purposes of vehicular traffic. 

Road111ay. That portion of a street or highway ia­
proved, deal gned or ordinarily used for vehicular travel. 

Traffic. Pedestrians, ridden or herded aniitals, 
vehicles, street .cars and other conveyances el ther singly 
or tollether while uslhg any highway for. the purposes of 
travel. 

Traffic Control Devices. All signs, signals, 11ark-
1ngs and devices placed or erected by author! t7 of a 
public body or official having Jurisdiction, for the pur­
pose of regulating, warning or fuldlnQ traffic. 

Relating to SIGNS 

traffic Sien, A device mounted on a fixed or porta­
ble support whereby notice is given 1n the fora of words 
or symbols, officially erected for the purpose of regu­
lating, warnlrt!! or guiding traffic. ( SIGN ls not inter­
preted to include road delineation markers or other re­
flecting devices not conveyinl! a specific message but 
serving only as a general warning. See MARKllfGS.) 
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Reiulatory Sitn. A sigi,i used to indicate the re­
quired method of traffic 11ove11ent or use of the public 
highway. 

fanrinf Sitn· A sign used to dyignate conditions 
actually or potentially hazardous to highway 

sers. 

Guide Sitn. A. sign used to direct or infor■ traffic. 

Stop Sifn. A regulatory sign indicating that traf­
fic shall stop before proceeding. 

SL01AJ-Tyl>e Sit"· A warning sign ln-iicating that 
traffic should reduce speed for safety. 

Caution-Type Sifn. A. warnlng silln lndlcatlnll that 
traffic should proceed with caution in anticipation of 
a potential hazard which may require a reduction of speed 
for safety. 

Route Kar/ler, A guide sign indicating the proper 
route to a desired destination. 

Relating to MARKINGS 

Tniffic Kar/lints. All devices, line.,, patterns, 
words or colors embedded in the surface. applied upon or 
attached to the pavement, curblnll or adjacent objects, 
officially placed for the purpose of regalating, warning 
or guiding traffic. 

Limit Line. A line to indicate the point behind 
which vehicles must stop in compliance with a STOP sllln, 
traffic control slllnal, officer's stop indication or 
pedestrian right of way. 

Center Line. The marked medial line of a roadway. 

Lane Kar/1-ints. Lines marklng the lateral limits of 
traffic lanes, 

Insert. A pave111ent 11arking acco111plished by setting 
into or attaching to the pavement a 111aterial ( other than 
paint) of contrasting color, practically flush with the 
surface. 

'/ford Kar/lin1s. Word messages to vehicle operators 
marked on the pave111ent. 
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mounted at the side of the roadway to rbclicate, when 
used in a series, the aligrunent of the roadway. Tl\e 
same reflecting device na7 be used to indicate a local­
ized hazard. 

Relatihlf to SIGNALS 

Traffic Sitnal. A device other than a sign, using 
liifht which flashes or otherwise changes, or having mov­
ing parts, by which traffic is warned or is directed to 
take some specific action. 

Traffic Contrpl Sitnal. A signal, operated manually, 
electrically or mechanical 17, by which traffic is alter­
nately commanded to stop and •permitted to proceed. 

Stop $ifllaL. A flashing si(nal having the s 
function as a STOP sign. 

Caution Sienal. A flashing signal having the same 
function as a warning sign. 

Sitnal Head. Housing containing one or more signal 
faces which may be desiQnated accordingly as one-way, 
two-way, three-way, four-w&7 or multi-way. 

Sitnal Face. That part of a signal head capable of 
controllihg traffic in a sing1e direction, arranged wl th 
lights in either a vertical or horizontal row. 

Sitnal Support. The ph,slcal means whereby a signal 
head is lnstal-led in a pa-rticular location. 

Sitnal Installation. All of the equipment and ma­
terials involved in the signal control of traffic at one 
intersect ion. 

Cyclt. The nUJ1ber of seconds necessary ln any sig­
nal installation to provide one complete sequence for all 
of the intervals required to start and stop each movement 
of traffic at the intersection. 

Interval. That part of the cycle in seconds during 
which the traffic lndH:ation of any particular signal 
face does rtot change. 

lfanual Contrpl. Operation of a traffic control silf­
ilAl by hand. 
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Automatic Control. Operation of a traffic control 

signal by a mechanism. 

Combined Control. Operation of a traffic control 
signal by hand or by mechanism as desired. 

Fixed Time Contrcl. A type of automatic control in 
ich consecutive cycles are equal and are made up of 
nstant intervals. 

Tniffic-Actuattd Contn,l. A type of automatic con­
trol which is actuated, and in some cases limited, by 
impulses from individual vehicles or pedestrians, or both. 

( a) Full Traffic":..Actuated Control. Control in which all of the 
intervale are initiated or modified by impulses from traffic. 

(b) Semi-Actuated t::ontrol. Control in which only some of the in­
tervals are initiated or modified by illlpulees from traffic. 

[ndef,endent Control. Operation of a traffic control 
signal installation not in coordination with any other 
signal. 

Coordinated Control. Operation of two or more traf­
fic control signal installadons with definite inter­
relation. 

Kaster Controller. A controller designed to super­
vise the operation of, and maintain a definite time re­
lationship among, all interconnected controllers ln a 
signal system. 

Sienal System. Two or more signal installations 
operating in coordination. 

Offset. The number of seconds that the green indi­
cation appears at a given signal after a certain instant 

sed as a time reference base. 

Out-of-Sttf,. That condition of a traffic control 
signal installation belonging to a signal system when its 
operation does not possess the intended relationship to 
the system. 

Re-Coordination. Restoration of the intended inter­
relationship of operation of signals in a signal system. 
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~••u••~ncous ~,6~c•. A s1gnai sys~ea in which all 
signals always lfive the same indication to a given street 
at the same ti■e. 

Alttrnat, Systn1. A silfnal sT9te111 in which alternate 
signals, or itroups of signals, ifive opposite indications 
to a given street at the sa■e time. 

Pn>treuivt Syst,■. A signal system in which the 
various signal faces· controlling a given street lfive "GO" 
indications in accordance with a timing schedule to per­
Iii t ( as nearly as possible) continuous operation of groups 
of vehicles along the street at a planned rate of speed, 
which ■ay vary in different parts of the system, 

Fl.,cibh PrPtreuivt Systefl. A signal sysh• 
which the intervals at any signal may be independen 
adjusted to the traffic requirements, at the inters 
tion, and in which the "i:10" indications at separate si 
nals may be started independently at the instant which 
will give the ■axi■ua efficiency. 

Syachrp11ous Motor. Atl automatic control mechanism 
which aaintaitu, a strictly constant tl11e qcle. 

Relating to ISLA1'1)8 

Loadi11t Island. A safetT zone especially provided 
at a relfular stre'et car or bus stop for ttle protection 
of passengers. 

Pedutrian Rtf•tt Isl1111d. A safety zone in a cross­
walk. 

Trt1ffic Island. UlT restricted ares in a roadway 
which provides for the separation and directiilg of traf­
fic strea11s . 

.Divisional Islond. A traffic island so located 
longitudinally in a roadway as to separate t raffle strea111s 
flowing in the saae or opposite directions. 

Cllo1t11eti11i11t Jslond. .f. traffic island located in 
or near a widely extended roadway area to prevent the 
promiscuous aoveaent of traffic through the ares and to 
restrict it to definite channels. 

Rotary Island. A traffic island located in an in­
tersection to eliainate direct crossing of vehicle paths 
by producing one-wa7 counterclockwise vehicular f 
around the island. 
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IIYISIOII I-lOlNAL COIDITtONS 
PART I••SICJfS 

Introduction 

Adequate tratfic eign,, properl7 located, are an 
ortant ■eans ot ,ateguarding and expediting traffic. 

e war e■ergency has in no wa1 rttduced this i■portance, 
though the e■phnis has shifted to the needs ot produc­
tion and defense. 

Bxtensive test, have clearly de■onstrated that 
standard highwa1 signs, atnor■ally prescribed locations 
and heights, even if refiectoriud, are of practicall7 
no value under the restricted illumination per■itted by 
blackout regulations. On the other hand, the need for 
signs during bla.ekouts is li■ited, and can best be ■et 
by other ■eans than a general relocation of existing 
signs. Signs for blackout use therefore constitute an 
almost wholly independent proble■, which is dealt with 
in Division II ot this Manual. It ls expected that di■-
out signs will require si■ilar special treat■ent in a 
subsequent Division to be prepared when necessary data 
beco■e available. 

'l'he standards here set forth are applicable to nor­
■al conditions ot illu■inatiG1n. They are affected by the 
following considerations arising out of the e■ergene,: 

(a) }kterials for the ■anufacture of sign, are re­
stricted and in ■any cases not avsilaole. 
Steel and other ■etals, ehro■e 1ellow paint, 
refiecting buttons, and even lu■ber, ■ust be 
used sparingly or yield to subetitutes. 

( b I Special traffic .■ovements, actual or potential, 
require special signing of selected routes. 

To conserve materials, particular attention should 
given to making the ■ost effective use of signs. 

The7 should be installed only where control, warning or 
guidance is necessary for public safety or the efficient 
■ovement of essential traffic, as determined by facts 
and field studies. Changes in traffic characteristics 
may call for a reappraisal of local sign requirements. 
So■e existing signs can be moved to other locations 
where new or greater need has developed. Wartime reduo­
tions in traffic speeds and volu■es may relieve the 



necessl ty for many sign installations "for the duration." 
Man7 informat1onal signs, especially those designating 
geographical or cultural features, are interesting but 
hardly warranted under present circumstances. 

Substitutions of non-critical materials in sign 
manufacture appear to be possible without too serious 
a relaxation ot existing standards. Certain earth pig­
ments will provide a substandard but acceptable substi­
tute for lead chromate in the ;yellow paint prescribed 
for STOP, SLOW and CAUTION signs. Reflectorized coat­
ings, available under several trade names, can be used 
on signa in place of elements requiring critical mate­
rials. Wood and numerous types of weather-resistant 
composition board have replaced critical metals satis­
factorily, if not always economicall7. The salvage a 
re-use of old metal signs has assuaed new importance 
Even embossed signs can be flattened and refinished in 
new designs. 

In many strategic areas civil and military author­
ities are cooperating in the planning of special emer­
gency routes. These routes are of two general types: 
(1) 111apped and aarked routes that constitute an alter­
nate system of highways, primarily for the use of cl v­
llian traffic if the major highways are taken over for 
military movements or are made unusable by enemy action, 
and (2) evacuation or other temporary routes planned in 
advance but posted only in the event of an actual emer­
gency. Por the first type a peraanent marker is recom­
Mtlded, of the desig~ shown in Pigure 147.1. This de­
sign has already been adopted b'y a large group of north­
eastern States. 

Por the emergency marking of temporary routes a 
less formal type of marker ls permissible. Colored ar­
rows, to be used with occasional special destination 
signs are b~ing made ready in some areas. TIie arrows 
should be used liberally, especiall7 at intersections 
where there ls possibility of confusion. 

The marking of military routes is not ordinaril7 a 
responsibility of the civilian authorities. 

Classification 

Signs for traffic control are classified into three 
major functional groups which can be further classifie 
as follows: 
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.l. 

B. 

c. 

RmtJI,A'l'OOY 

1. Stop 
2· Speed 
3. Movement 

(a) Turninll 
(b) Silfnala 
(c) 0n-a7 

•· Stopping a,nd standint 
15. Parking 

(a) Prohibition 
('b) Restriction 

15. Mi■cellaneOU9 

W.AlUlDlQ 

l• Slow 
2. Caution 
3. Railroad advance 

•• Railroad croaaiJlf 

GUIDI 

1. Route aarker 

(a) Rout.e 
(b) Route tu.rn 
(c) Direction arrew 

2. Destination 
3. Location 

(a) Citiee and town■ 
(b) River■ and atreaaa 

4. Infor111ation 

(d) Aligm,ent 
(e) hcluaion 
(f) Pedestrian 

(d) Junction 
(e) Detour 

(c) Mountains 
(d) Historical 

sites 

Small reflecting units at the roadside have been 
widely used during recent years. These may be used to 
mark culverts and other hazards, or, in series, to in­
icate the alignment of the road. In the latter appli­
ation they are known as "delineators." Although, like 

signs, they are mounted on posts and convey a warning to 
the driver, they are much more closely related to ob­
struction markings or guide lines. They are accordingly 
treated in this Manual as markings, in Part II. 

Uniformity 

Even moderate highway speeds, necessary for the 
conservation of tires and gasoline, require signs which 
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cu be seen at lonf distances and understood al■ost in­
stantly. The coaplexit7 ot ■any ■odern intersections 
increases this need. Standardization of shapes, colors, 
design, application and location of signs 1s therefore 
essential. 

Article I••Le1al Authority 

Section 101•-Leial Authority 

Traffic sisns shall be placed only by the authority 
of a public body or official havin1 jurhdiction fot· the 
purpose of reaulatinc. warning or guiding traffic. No 
traffic siat,. or its support shall bear any cOlllllercial 
advertising. 

Article II--Awlication 

Sectian 102--Conditions Warrmtlng Sisna 

Traffic signs shall be used only under conditions 
where retulation, warning or guidance are necessary to 
provide public safety or convenience or to facilitate 
the movement of essential traffic. 

S.cticM 103-•Uniformity of ApplicatlCJft 

Traffic si1ns ahall be appli..S uniformly. Iden­
tical conditions shall always hav• the sallle application 
of signs, no utter where the particular corvHtions OC• 

cur. Each sign shall be displayed for one definite and 
specific purpose dnly. 

Secti(llf\ 104--Degree of ~sis 

Where conditions require increased emphasis, it 
shall be attained by one or llore of th• following •th• 
ods: 

(a) Dimensions increased (proportionately) above 
the specified mlnln.nn standard. 

(b) Sign supports marked with standard colors for 
better daylight visibility. 

(c) Reflectorization or illumination for better 
nlght visibility. 

( d) Use of an advance warnin1 sign, as where a curve 
or other obstructietl in the approach hides the 
tisn. 
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Section 105--Reculatory Sien• 

ReQulatory siQns, disregard of which constitutes a 
aisde11eanor, are essential to indicate the applicability 
of legal requirements that would not otherwise be ap­
parent. Great care aust be exercised so that tbe7 ar~ 
rected wherever needed to fulfill this purpose, but 

ecessar7 aandates should be avoided. 

Section 106·-STOP Signs 

A STOP sign shall be used anly under the followint 
conditions and then only where it is necessary that ve­
hicles be required to stop before proceedine: 

(a) Where restricted view or accident record indi-
cates the need. 

(b) Intersection of two main highways. 
(c) Intersection of a secondary with a main hipay. 
(d) Railroad grade croasine where a atop is required 

by law. 
(e) Approach to a drawbridge where a stop is re­

quired by law. 

STOP signs should be used onl7 where warning signs 
vould be inadequa~e. Use at less dangerous points fos­
ters disregard of all STOP signs. Isolated STOP signs, 
as in ( a) above, should not be installed unless based on 
visibility, speed and accident studies. 

Sectiflll 107--0ther Reculatary Signs 

Other regulatory signs shall be erected only al 
specific promulgations of legal operatine reqqire-nta. 

Section 108--Speed Signs 

Where signs are erected to indicate changes in speed 
imits, they shall norll8lly show merely the limit apply­

ing to the zone to be entered. 

Sfnce a 315-■ile speed limit has been established 
b7 order of the Office of Defense Transportation, SPEED 
LIMIT 315 should be used in place of the END SPEED ZONE 
sign foraerl7 prescribed for highways without a set 
speed li11lt. 
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Where for enforcement purposes new State legisla­
tion ls deemed necessary, advisory WAR SPIED 35 signs 
may be used in the interim. If adequate publicity ls 
given to the 35-mlle limit as a war measure, the need 
for speed sl gns along the highway may be greatly reduced. 

Section 109--Movement Signs 

109a. TurninA signs shall be used at all intersec• 
tions, whether or not controlled, where left, right 
and/or •U• turns are prohibited. 

109b. Traffic sifnal regulatory signs are often 
desirable in conjunction with signals to indicate the 
speed for which signals are timed, for special direc­
tions, and for other purposes. 

109c. One-way signs shall be erected at every in• 
tersection where one-way traffic is in force on one or 
more highrays and traffic could otherwise enter in the 
wrong direction. They may also be necessary at chan­
nelized intersections, and on divided roadways where 
traffic entering from minor highways must turn to the 
right. 

109d . .Alirnment signs may be used where it ls nec­
essary to keep traffic to certain lanes, either to fa­
cilitate the movement of through and turning traffic or 
to prevent overtaking and passing at hazardous points. 

A NO PASSING sign should be used at the approach 
to a hlllcrest, curve or other hazard on an important 
2-lane or a-lane highway where there is not a clear view 
ahead a sufficient distance to permit overtaking and 
passing in safety, and there should also be placed an 
iNb NO PASSING ZONE sign indicating the point beyond 
which the prohibition does not apply. 

109e. Exclusion signs shall be used where it is 
necessary, for iriilitary reasooa or otherwise, to exclude 
all vehicular traffic, or certain stated kinds of traf­
fic, fran the roadway. 

109f. Pedestrian signs should be used to guide or 
regulate pedestrian movements. 
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Sectioo 109.1--Stopping and StB11ding Si1iJ1S 

There are some points where it is desirable, at 
least during certain periods of the day, to prohibit 
even the momentary stopping of any vehicle except when 
ecessitated by conflicting traffic or traffic-control 
equirements. There are other points where such momen­
ary stopping is permissible to allow a person to alight 

from or enter the Tehicle, but where longer waiting, 
even with the driver at the wheel, is objectionable, 
No Stopping and No Standing signs are prescribed to 
cover these situations. 

l Section 110--Parking Signs 

110a, Parking prohibition signs shall be used to 
indicate areas where parking is prohibited at all times. 
They shall also be used to indicate areas where parking 
is prohibited part of the time or to certain classes of 
vehicles, and shall indicate the nature and limits of 
the prohibition. 

For the prevention of possible sabotage, stopping, 
standing and pa,king should be prohibited near bridges, 
viaducts and tunnels, and, where requested by proper 
author! ty, in the vicinity of vital plants or facilities. 

110b, Parking restriction signs shall be used to 
indicate areas and limits whe~e parking is restricted, 
and shall state the restriction. 

Section 111--Warning Signs 

Warning signs shall be used only to indicate physi­
cal or operating hazards. 

ction 112--Slow-Type Signs 

A slow-type sign should be used only for the fol­
lowing conditions where permanent physical hazards al­
ways require a reduction in speed for safety: 

(a) Turns havinlf radii of less than 200 feet. 
(b) Curves havinlf radii of 200 feet or IIIOl'e where conditions 

require a reduction in speed, 
(c) Reverse curves. 
(d) Successions of l:!urves with or without short tangents. 
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(e) Hilla huiDQ' dovn,radea of 15 percent or -•• 
(fl Dips. 
C,) Marrow bri~es or road1,a7s. 
(h) Other points of lillited clearu,.ce. 
(i) Dra'Wbri~es. 
(j) Safet7 llO!les or sillilar obetructiOD8. 
(kl tntereectiOllll which do not warrant a STOP sign but are eut-

ficintl7 haa&rdoua to require a reduction in speed. 
(l) Street-car crO••iJlf• and turn■• 
C•l Advance warni!IQ'e of obscured 8TOP sign•• 
(n) Stated speed locations. 

CURVB signs should be used only where a reduction 
of speed ls required for safety because of degree of 
curvature, vlslblllty, width of pavement, banking or 
al■llar conditions. 

A RBViRSll: CURVE sign should be used only to indicate 
two curves in opposite directions separated by little or 
no tangent. In case of a double reverse curve or a nUlll­
ber of distributed curves close together, a WINDIMG 1tOAD 
sign should be used. 

A KILL sign should be used 111 advance of downgrades 
exceeding e percent, and at grades exceeding 10 percent 
a stated speed sign should be used. The following war­
rants are suggested: 

O:l a e,-percent. grade, aore than 2,000 feet loaf 
~ercent grade, aore than 1,660 feet lc:mg 
&-percent grade, aore than '7!50 feet lOllf 

1o-percent grade, aore than eOC> feet loaf 
ie-percent grade, IIOl'e than SOC> feet ldilf 

~er 115 percent frade, 11111' lenfth, 

The sign should be used where the percent 'Or le!ngth 
of grade ls less than above indicated if the grade ls 
also on a sharp curve. 

NARROW signs should be used to indicate the begin­
ning of a reduction in width of pavement on any highway, 
where reduced clearance between vehicles constitutes a 
hazard. 

A Sil'iTY ZONE sign should be used at the approach 
end of every safety zone, and should indicate by arrows 
whether traffic is per■ltted to pass only to the right 
or the zone, or may also pass to the left. 

J 
l 
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Appropriate slow-type signs should be placed in 
advance of tunnels, low bridges, viaducts and siailar 
fixed structures which have 11ml ted road widths or llmi ted 
overhead clearance, In addition, information siQns 
should state the amount of clearance or width. 

A slow-type sign should also be used in advance of 
a STOP sign not visible a sufficient distance ahead. 

Section 113--Caution-Type Signs 

A caution-type siQn should be used only for the 
following conditions where there is a potential operat­
ing hazard, requiring vehicles to proceed with caution: 

(a) Highwq inter■ecticna, 
(b I Advance warning of traffic-control signals. 
(c) Road construction or repairs, 
(d) Other t-por&17 road conditions. 
(e) Kilitar7 eetablbhllente and var production plants. 
(!) Pedeatrian BOllH, 

(g) Aniaal croHing■, 

Section 114--Choice of Intersection Signs 

The intersection sign with the least restricting 
effect and inconvenience that will serve the purpose at 
each intersection should be used, 

The fpllowing is the nor•al order of installation: 

(a) Caution-type sign, indicating the presence ot an inter­
section, 

(b) Slo-type ■ign, indicating a coaputed approach speed,* 
(c) 8'l'OP sign. 

Section 115•-Railroad Advance Warning Signs 

A railroad advance warning sign shall be placed on 
each approach to every railroad grade crossing except 
that of a minor siding or spur. 

A minor siding or spur is one infrequently used, 
where a member of the train crew guards the crossing 

• Por Mtboda of coaputta1 ••f• ■pproacb •P••d• ••• .. Public lafet7 111.0 
,ro. 7J," National 8afet7Couactt. uNor■•l Safe A-,,roacb Speada at Jnteraec• 
tioa.a,." AMrlaaa Autoaobila Aaaoclatioo, and •policy 011 Jnter ■ ectl ... a at 
Grade," AMrlcaa. Aaaoclatlon of State Bl1h••1 Official ■ • Th••• ••••rat 
.. tl'locb ar• cllecueeed la ••••• 112•197 of the .. Traffic En1in••rh11 &and• 
book, 0 pub1i ■ h•d b7 th• ta■ tltute of Traffic &n1la••r• all-cl the Natleaal 
Coaa•r•atloa lur1111. 
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J-;,. I if",r /#~~. ,f4,uJ..:/ory 6-fr,:,~·...f, d.."1fdi r"cosnize 
that many sidings and spurs normally little used are at 
present carrying substantial traffic and should ue pro­
tected by advance warning and crossing signs. 

Section 116--Railroed Crossing Signs 

A RAILROAD Cli!OSSING sign shall be placed on each 
side of the tracks at wery railroad grade crossing ex­
cept that of a minor siding or spur. 

Both of these signs are necessary, regardless of 
further protection by signals, gates or flagmen. 

Section 117--Guide Signs 

Guide signs should be used at intersections where. 
it is important to furnish the traveler with directional 
and locational information. 

During the emergency these signs should be kept to 
a minimum to conserve materials. 

Section 118--Route Markers 

Route markers shall be used only to indicate: 

(a) US, State, county and city routes. 
(b) Special war transport routes and routes serving 

war produetiort plants. 
(c) War emergency routes, including special civil­

ian and evacuation routes. 

Route markers should be placed at all intersections 
on a marked route where traffic would be likely to lose 
the route, such as: 

(a) At all important interaectione. 
(b) At all intersections where the route turna. 
(c) At &11 irregular intersections, such as a Y, a T, or wbete 

the roadways !!leet at irregular angles, 
(d) At all intersections where the type of surface changes. 
(e) In cities on str&ight streets at intersections a few blocks 

apart. 

Route markers should also be placed along the high­
way at random intervals as necessary to prevent uncer­
tainty between intersections. 
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Section 119--Route Markers at Intersections 

A turn in ·a route at an intersection shall be indi­
cated by ( 1) a route marker with the letter "R" or the 
letter "L" in advance of the intersection, (2) a route 
marker with confirmatory arrow at the intersection, and 
(3) a confirmatory route marker beyond the turn. 

When some routes proceed straight through an inter• 
section while others turn, confirmatory route markers 
for all of the routes going straight through shall be 
placed conspicuously on the far side of the intersection. 

Except in the case of the confirmatory marker, each 
route marker at an intersection shall have its own direc­
tional marker. Where this is a letter it shall be inme­
diately below the route marker. Where it is a turn or 
straight-through arrow, it shall be i11111ediately below or 
a part of the route marker. Straight-through shall be 
indicated by a vertical arrow pointed upward. 

The marking of special emer~ency routes on short no­
tice may be simplified by a-liberal· use of directional 
arrows, both as advance and as confirmatory markers. 

Section 120--Route Junction Markers 

when a marked route is crossed or joined by another 
rout<?, the junction may_ be indicated on each route as it 
approaches the intersection by an auxiliary junction 
sign over or in .,combination with a marker indicating 
the other route. 

Section 121--0verlapping Routes 

'I/hen one highway serves for two or more routes which 
go straight through the intersection, the route markers 
for all shall be placed on the same post. 

Section 122--Route Markers on Auxiliary Routes 

Route markers shall be used on route detours and on 
alternate, bypass and temporary routes in the same man­
ner as on regular routes, except that each marker shall 
have mounted above it an auxiliary sign indicating the 
type of auxiliary route. 

A special detour route marker consisting of an arrow 
carrying the word DETOUR may be used in place of the 
combination of route marker and auxiliary detour sign. 
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A large supply of detour signs should be kept avail­
able in areas where highways are liable to daaage fro■ 
ene■y e.ctlon. 

Section 123•-Destination Signs 

Destination signs ■ay be placed at intersections and 
other points where it is important to infer■ traffic of 
the direction and distance to various destinations. 

During the war emergency such signs should be used 
sparingly to conserve materials. Principal dependence 
ls to be placed on route markers. 

Section 124•-Location Signs 

Location signs showing names of places, geographi 
features and the like are to be regarded as general 
nonessential during the emergency. 

Sectian 125--Information Signs 

Intoraation signs, usually for the prl■ary benefit 
ot the tourist, are also nonessential, with the follow­
ing exceptions: 

125a. LittUted Clearltflce. In addition to a warning 
sign at a point of limited clearance, an information 
sign shall be placed indicating the amount of clearance. 

125e. Air Raid E■ereency Facilit\es. The location 
of air-raid shelters, first-aid stations and similar 
emergency facilities may be indicated by suitable high­
way signs. 

Article III--Design 

The general plan of this s:,stem of signs is based on 
the principle that e~ch functional group shall have a 
distinctive significance indicated by shape and color 
combination. It is only by reducing the hundreds of 
necessarily different signs to functional groups that 
they can be made intelligible to motorists traveling at 
high speeds under co11plex conditions. ~educed wartime 
speeds do not warrant relaxation in essential uniformity 
of design. 

Supplementing the details of design specified in 
the succeeding sections and the illustrations appende 



to this Manual, detailed drawings are aTailable·through 
the u. s. Public Roads Administration. 

Section 126--Shape and Color 

All si&f!S shall be of the shape and color indicated 
the table below. They shall have a narrow border, 

rdinarily of the same color as the message, just inside 
the edge. For 24-inch signs this border shall be of 
f-inch width, set in f inch from the edge, and for 
other siplS approximately in prcportion. It ls recom­
mended that square corners be rounded on a radius ot la 
inches. 

!J:21.DR 
nu §&El. IAg{~ ~ 

Regulatory 
Stop Oct~on Yellol' Black 
Speed Vertical rectangle White Black 
Kov-nt 

Turning Vertical rectanfle White Black 
Signals Vertical rectangle White Black 
Ole-W1!17 Arrow2 White Black 
ililflUlellt Vertical rectangle White Black 
lxcluaion Vertical rectangle White Black 
Pedestrian Vertical rect&lljfle White Black 

Stopping and standing Vertical rectangle White Red 
parking 

prohibition Vertical rectuqle White Red 
Restriction Vertical rectangle White Green 

Miilcellaneo111!1 Vertical rectangle White Black 

Warning 

Slow Diuiond• Yellow Black 
Caution Square Yellow Black 
Railroad advance Circle Yellow Black 
Railroad crossing Croas-buck White Black 

Guide 
Route marker 

us Shield White Black 
State, county·or ci~ Special 
War 9111ergency route Square White Black 
Auxiliary signs Horizontal rectangle White Black 

Destination Horisontal rectangle White Black 
Location Hori110ntal rectangle White Black 
Information Horhontal rectangle White Black 

I• In refl•ctorlaed coatlnca --•bJte 11 al:talJ be uodar1tood to eabrece 
aaterial1 ha•in1 a 1ubataatlall7 white appearaac• b7 day aad reflectlq 
wblte llcht b7 olcbt. . 

2• Alt ■ raat•, horiaontal rectaa.11• with arrow oa lt (ou ••ction 142)• 
3. Square with ona dia11oaal ••rtical .. 

4• ke lectlo■ 141. 1. 
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The standard chrome yellow norrnally used for the 
yellow signs listed above may not be available during the 
war emergency. Rather than abandon yellow altogether, 
the Joint Comm! ttee favors substitution of the best yel­
low shade available in a non-critical pigment. If yel­
low cannot be obtained, white rnay be,used. 

In some reflectorized signs, particularly the StOP 
sign, it is permissible to use a panel of contrasting 
color to make the main message more le!lible. 

Section 127--Materials 

Wartime shortages demand that signs be made of what­
ever suitable material can be obtained. Wood and numer­
ous types of weather-resistant plywood and compositio 
board have been used with success in place of the usua 
steel. Temporary emergency signs may be made of heavy 
cardboard, preferably reinforced by light wooden strips. 
( See appendix n. l 

Section 128--Dimensioos 

All signs shall have the minimutn dimensions shOWl'I 
in subsequent sections covering detailed designs. Where 
conditions require greater visibility necessitating a 
larger sign, the sign, including symbol or message, 
shall be enlarged proportionately in all its dimensions. 

Where available dies or other manufacturing consid­
erations prevent exactly proportionate enlargement of 
letters or figures, the nearest size in a startdard al­
phabet should be used. 

Section 129--Message - Wording 

Where wording is used, the text shall be adequate 
to convey to the driver a clear concept of the l'llessage, 
using the fe-st possible words. 

the wording and arrangement for each type of sign 
shall be as specified in subsequent sections. 

The main message shall be given preference over the 
secondary message as to location and size of lettering. 
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Section 130--Letters and Figures 

Letters and figures shall be of the rounded style 
and of standard proportions, in accordance with the al­
phabets' available through the U.S. Public Roads Ad­
ministration. 

Tests have shown that rounded letters and figures 
are more easily legible than the block letters hitherto 
standardized. The rounded style offers no difficulty 
in sign manufacturing processes not involving the use 
of dies. To conserve materials, changeover from dies 
having block letter designs should not be made during 
the war emergency. 

Section 131-•Message • Symbols 

The appropriate symbol shall take the place of a 
word message on turn, curve, railroad advance warning 
and caution-type intersection signs and shall supplement 
the word message on destination signs. Where the rect­
angular one-way sign is usE!d, it also shall carryasym­
bolic arrow. 

Section 132-·Legal Authority 

When specified by law or regulation, legal authority 
for a sign shall be expressed in suitahle wording at the 
bottom inside the border in letters not more than ½ inch 
in height. 

Section 133·-Illumination or Reflectorization 

All stop, slow-type and railroad advance warning 
signs shall be illuminated or reflectorized so as to be 
visible at night from all distances up to 350 feet. All 
illuminated signs shaJJ be extinguishable on short no• 
t ice or be otherwise conformable to War Department black­
out or din-out specifications. 

The symbols and/or main messages of stop, slow-type 
and speed-limit signs, and both the cross and letters 
"RR" of railroad advance warning signs, shall be, illu­
minated or reflectorized. 

l • Rounded alph•bett are beine; developed by the Public Roads Adminh• 
tration. hut are not all available at the time or issue of this Manual. 
ln ■ u:1uch as the new aeries are not exactly equivahnt to the old in width, 
it ••Y be n•c••• ■ ry in aoce instances to use different •~rlea fr-0111 those 
indicated in 1ection 140 and subsequent detail•desi1n section,. 



Adequate illumination ls generally to be preferred 
to reflectorization, where cost is not a controlling 
element. No method of illumination or reflectorizatlon 
should be employed that will materially reduce daylight 
legibility. 

Section 134--Method of Illumination 

Illu111inatiotl may be by means of: 

(a) A light, w'l.thin or behind the sign, illU111inating the main 
message, whether s:,'llbol or word. The light may be flaah­
ing or steady. 

(b) An attached or independently mounted floodlight focused on 
the face of the sign. 

IllutninatiOfl of signs shall be white, except tha 
flashing red self-illumination may be used in the let­
tering on Sltl> signs. 

Section 134.1--Method of Reflectorization 

Either the message or background of a sign may be 
reflectorized. Reflectorization of syMbols or tnessages 
shall be white. If the background is reflectorized it 
shall be white or yellow in accordance with the color 
scheme outlined in section 126, 

To improve legibility through greater contrast, a 
panel of a color to contrast with that of the message 
may be used. 

Section 13S--Combination Sign and Signal 

Whenever signals in the form of flashing beacon 
lights are used in cOMbination with standard signs as 
part of the design, the color of the flashing light 
shall conform with the code of color 11\eanitlgs specified 
in Section 362. 

Section 137--Sign Posts and Their Foundations 

Sign posts and their foundations shall be so con­
structed,as to hold the sign rigidly in a proper and 
permanent position and prevent it from swaying in the 
wind. 

Ouring the e111ergencywood posts, preferably treated, 
,iay be ~ubsti tuted for the tnore usual metal posts. 
a· further means of conserving materials, signs may b 
attached to utility poles or other existing supports 
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where these are available at the proper locations. Util­
ity poles should be used only with the permission of 
the controlling company. Signs constitute a hazard for 
pole-climbing workmen that can be justified only by the 
emergency need for economizing in materials. 

ction 139--Attachment of Signs 

If rust-proof metal is not available for attaching 
signs to their supports, suitable paint or other protec­
tion should be used to prevent the development of rust 
stains that may impair legibility. 

Section 140•-Detailed Design of STCP Sign 

The design and specifications of the standard STCP 
sign shall be as follows: 

(a) Shape• Octagon, with two sides vertical. 
(b) Colors - Yellow background, black letters and 

border. White illumination or reflectoriza• 
tion (or flashing red self-illumination) of 
word "stop," or reflectorizedbackground. Con­
trasting horizontal panel, 8 inches high, op­
tional. 

(c) Minimum dimensions• 24 by 24 inches. 
(d) Main message• Stop, located in center. 
(e) Secondary message• Through Traffic, Road End, 

Rail Road, or Draw Bridge, located above and 
below word "stop." 

(f) Letters • "STOP" in 6-inch letters, Series E; 
secondary message in 3-inch letters, Series B. 

Section 141--Detailed Design of Other Regulatory Signs 

The design and specifications of other regulatory 
signs (Figs. 14la-c) except the ~-WAY sign shall be 

s follows: 

( a) Shape • Rectangular, with longer dimension ver• 
tical. 

(b) Color • White background, black letters and bor­
der, except on parking, stopping and standi,tg 
signs; red letters and border for prohibited 
parking, stopping and standing; green letters 
and border for limited parking. 

( c) Message and dimensions • One of the messages in 
the following table, with corresponding mini111,1m 
dimensions of letters and sign as indicated: 
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Minimum Dimensions 
Message Letters SiAn 

Inches Series Inches 

Speed Regulatiohs 

Speed Limit 35 

War Speed 35 
End Mile Speed 

Turning Regulations 

• No Turns 

No Right Turn 

No Left Turn 

No "U" Turn 

Signal Regulations 

Signals Set for M.P.H. 
Watc~ Traffic Signals 
Limit Line 

g 
3 
4 

Align111ent Regulations 

No Passing 
End No Passing Zone 
Keep Right - Pass in Center 
Keep in Single Line 

Form Lines 

5 
3 

Only 3 
4 

{! 
Double Arrow ( for "Pass Right 

or Left") 

Exclusion Regulations 

One Way. Do Not Enter 4 
Vehicles Excluded 4 
Motor Vehicles Excluded 4 
Co111T1ercial Vehicles Excluded 3 
Trucks Over Tons Excluded 3 
Tractors with Lugs Prohibited 3 

No Thoroughfare {3
4 

26 

8 
t. 
B 
B 

~} 

8 
B 
8 
n 
B 
B 

~} 

18 by 24 

18 by 24 
18 by 24 

12 by 18 

12 by 18 

12 by 18 
12 by 18 
12 by 18 

18 by 24 
18 by 24 
18 by 24 
18 by 24 

18 by 24 

18 by 24 

18 by 24 
18 by 24 
18 by 24 
18 by 24 
18 by 24 
18 by 24 



1/init/fUllt Dimensions 

J/essa,Je 
Letters Sign 

Inches Series Inches 

Pedestrian Regulations, 

ss on Green Light (nly 

Cross on Walk Signal Only 

Cross at Crosswalks 

No Pedestrian Crossing 

Walk on Left Facing Traffic 

Stopping snd Standing Prohibitions 

No Stopping 

No Star-ding 

Parking Prohibitions 

No Parking at Any Time 

No Parking This Side 

No Parking Here to Corner 

No Parking Street Car Stop 

No Parking Safety Zone 

Parking Theater Exit 

Parking Passenger Zone 

No Parking Loading Zone 

No Parking Bus Stop 
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12 by 18 

12 by 18 

12 by 18 

12 by 18 

18 by 24 

12 by 18 

12 by 18 

12 by 18 

12 by 18 

12 by 18 

12 by 18 

12 by 18 

12 by 18 

12 by 18 

12 by 18 

12 by 18 



llftllltUIII Dlmenaior,a 
Letters s1,n 

Inchea Serles Inches 

Parking Hour G ~} 12 by 18 
Parking Diagonal 2 B 12 by J8 
Parkina Parallel 2 B 12 by 18 

Parkina on Pavement Only {~ ~} 12 by 18 

Liva Parkina Only {~ g} 12 by 18 

llscellt111eOut1 Refulations 

No 0....,ing Allowed 12 by 
Load Lifflit Tons per Axle 12 by 1 

Special conditions may necessitate other messages 
than those above. If so, they should be brief and sim­
ple. 

Section. 142•-l>eteiled beaign of a«-WAY Sian 

The desi1n and specifications of the standard OE­
WAY sign (Fig. 142) shall be es follows: 

(•) Shape - Arrm, (alternate, rectangle with arrow 
on it). 

(b) Color - White arrow, black letter.s, black back­
ground if rectan1le ls used. White illuillina­
tion or reflectorbation of letters, or reflec­
torised arrow. 

(c) Minima dimensions - 36 inches long by 12 inches 
hi1h. 

(d) Letters - 3li inches, Series t, centered on shaft 
of arrdW. 

(e) llessa1e • ()ile.-1rey. 

The sign ■hall be so attached as to prevent turning 
to give wron1 direction. 

Section 143.,.Detailed Duign of Slow-Type Sign 

The de■lcn atd apecification■ of the standard slow­
ty;e aign (Figs. 143a,b) shall be as follows: 
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(a) Shape - Diamond ( square with dia1onal vertical)• 
(b) Colors - Yellow backgrOUld with black lette~s 

and border. White illumination or reflectorJ.• 
zaticn of symbol or aiessace, or reflectorized 
backcround. 

( c) llessac• and dimenaions - ()wt of the aeaaace• in 
the followinc table with correaponding au,n.i,aun 
dimension• of letter, and aign as indicated: 

•1n1.._ Dlae1111i01111 
..... ,. L1tter1 Slgn 

Inchea S.rle• Inchea 

Arrow bent to right 
(aymbol for right turn) 24 by 24 

Arrow bent to left 
(aymbol for left turn) 24 by 24 

Symbol for T interaection 24 by 24 
Arrow curved to right 

(aymbol for right curve) 24 by 24 
Arrow curved to left 

(symbol for left curve) 24 by 24 
Reverse curve (aymbol) 24 by 24 
Winding road 4 D 24 by 24 
Hill 8 E 24 by 24 

Dip G !} 24 by 24 

Narrow Bride• 4 C 24 by 24 
One-~ Bridce 4 C 24 by 24 
Narrow Road 4 C 24 by 24 
Draw Bridge 4 C 24 by 24 
Low Bridce 4 C 24 by 24 
Underpaas s B 24 by 24 
Pavement Ends 4 C 24 by 24 
Safety Zone (with arrow) 3 D 24 by 24 
Car Line 4 D 24 by 24 
Tunnel 6 C 24 by 24 

0 aduct 5 C 24 by 24 
op Sign Ahead 4 B 24 by 24 

Slow to Miles {1 ~ 24 by 24 

Section 144--Deta,i.led Deaign of C..ution-Typa Sip 

The deaign and specifications of the atandard 
caution-type sign. (Figs. 144a-d) shall be as lollowa: 
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(~)S~ - ScruHre w1cn cwo s1oes vert1cai. 
(b) Colors - Yellow background with black letters 

atld border. For signs requiring night visi­
bility, white illumination or reflectorization 
of syl'llbol or message, or reflectorized back­
ground ' 

(c) Message and di111ensions - One of the messages in 
the following table, with corresponding minirium 
dimensions of letters and sign as indicated: 

Minimum Dimensions 
Message Letters Sign 

Inches Series Inches 

Diagram of Intersection 24 by 24 
Traffic Signals Ahead 4 C 24 by 2 
Men Working 4 C 24 by 
ioad Work 4 D 24 by 
Detour Ahead 4 C 24 by 
Road Closed 4 C 24 by 24 
Fresh Oil 5 C 24 by 24 
Fresh Tar 5 t 24 by 24 
Loose Stone 5 C 24 by 24 
Loose Gravel 5 8 24 by 24 

Rough Road 5 t 24 by 24 
Slif)!)ery When Wet 5 B 24 by 24 
Rough Shoulder 5 8 24 by 24 

Soft Shoulders 5 A 24 by 24 

School 6 8 24 by 24 

Playground 4 B 24 by 24 
Church 6 B 24 by 24 

Kospi tal 4 C 24 by 24 

~iet Zone 5 C 24 by 24 

Crosswalk 5 c 24 by 24 

Cattle Guard - 300 Feet n½ ~} 24 by 24 

Bridle Path 4 b 24 by 24 

Oiagrams of intersections should indicate with rea­
sonable accuracy the angles of the highways forming the 
intersection, reading upward with the highway of approach 
vertical on the sign. It ls helpful to differentiate by 
weight of tine between important and lesser highways. 

Section 145--Detailed Design of Railroad Advance Warning 
Sign 

the design and specifications of the standard rs· 
road advancewarningsign (Fig, 145) shall be as foll 



(c) 
(d) 
(e) 

Shape - C.i rcle. 
Colors - Yellow background with bf•tlr,a..Vlllbol, 
letters and border (white background in States 
so requiring by law). White illumination or 
reflectorization of symbol or message, or re­
flectorized background. 

Minimum dimensions - 30 inches in diameter. 
Letters - 6-inch, Series E. 
Message - Diagonal cross in 2½-inch lines, and 
letter "R" in each side quadrant. 

Section 146--Detailed Design of RAILROAD CROSSING Sign 

The RAILROAD OIDSSING sign shall be of the cross­
buck type end shall conform to the design and specif ica­
t ions adopted by the Association of American Railroads. 

Section 147--Detailed Design of US Route Marker 

The design and specifications of the standard US 
rout<' mRrkcr (Fig. 147) shall be as follows: 

(a) Shape - Shield. 
(b) Color - White background with blade lettersocid 

border. White illumination or reflectorization 
of numerals, or refJectorized background. 

(c) Minimum dimensions - 16½ by 16 inches. 
(d) Letters - 2-inch, variable width es required. 
(e) Numerals - 5-inch, variable width. 

Section 147. !--Detailed Design of Emergency Route Markers 

For the temporary marking of emergency routes on 
short notice colored arrows and special destination 
signs are suggested. For the more permanent marking of 
an alternate system of highways the following design 
specifications, already adopted by a substantial group 

f eastern States, are recommended as a basis for stand­
izatlon {Flg. 147.1): 

{al Shape - SQuare. 
{bl Color - White background with black letters and 

border. White illumination or reflectorlzation 
of message, or reflectorized background. 

{cl Hinimum dimensions - 18 by 18 inches. 
{d) Numerals - 8-inch, Series D. 
{el Letters - "Civil", 4-inch, Series C; 

name, lo-inch, variable width as reQuired. 
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Colored aarters may be used to indicate different 
types of teaporary eaergency routes. It should be noted, 
however, that such routes 11ay have to be used under black­
out conditions, in which case reflectorization ls neces­
sary for visibility, and color differences will be re­
cognizable only to a limited degree. 

Section 148--Detailed Design of Auxiliary Signs for Use 
with loute Markers 

The design and specificatiOl'ls of standard aUKiliary 
signs (Figs. 148a-d) for use with US route markers 
shall be as follows: 

148a--Directional Letter "R" or "L" (to indicate in 
advance of an intersection that the route deviates 
the right Or left). 

(a) Shape - Shield similar to route marker. 
(b) Color - White background with black letter and 

border. White illumination or reflectoriza­
tion of letter or reflectorized background. 

(c) Minimum dimensions• 9 by sff inches. 
(d) Letter - 5-inch, Series t. 

148b--Directional Arrow (to indicate at an inter­
section that the route deviates to the right or left). 

(a) Shape - Horizontal rectangle. 
(b) Color - White background with black arrow and 

border. White illutnination or reflectorization 
of arrow, or reflectorized background. 

(c) Minitnu111 dimensions• 15 by 8 inches. 

148c--Jt,1NCTI<'.N sigh (to give advance indication of 
point• where other routes meet or cross the Ol'le marked). 

(a) Shape - Horizontal rectangle. 
(b) Color - White background with black letters and 

border. White illutnination or reflectorization 
of letters, or reflectorized background. 

(C) Minimum dimensions - 20 by 8 inches. 
(d) Letters - 4-inch, Series B. 

148d--DETOlJR sign (to be used in conjunction with 
route markers to indicate a route temporarily used as a 
detour). 

(a) Shape - Horizontal rectan~le. 
(b) Color - White background w1 th b'lack 

border. 
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(c) Minimum dimensions - 20 by 8 inches. 
(d) Letters - 4-inch, Series C. 

148e•-ALTERNATE ROOTE sign (to be used in conjunc­
tion with route markers to indicate alternate route), 

(a) Shape - Horizontal rectangle. 
(b) Color - White background with black letters a,xl 

border. 
(c) Minimum dimensions - 20 by 8 inches. 
(d) Letters - 4-inch, Series A. 

148f--BYPASS ROUTE sign (to be used in conjunction 
with route markers to indicate bypass around congested 
urban area), 

(a) Shape - Horizontal rectangle. 
(b) Color - White background with black letters and 

border. 
(c) Minimum dimensions - 20 by 8 inches. 
(d) Letters - 4-inch,Series B. 

148h--TEMFOR.ARY RQJTE sign (to be used on road not 
intended as a permanent part of the route). 

(a) Shape - Horizontal rectangle. 
(b) Color - White background with black letters and 

border. 
(c) Minimum dimensions - 20 by 8 inches. 
(d) Letters - 4-inch, Series A. 

Section 149--Detailed Design of Main Destination Sign 

The design and specifications of the standard main 
destination sign shall be as follows: 

(a) Shape - Rectangle with longer dimension horizon­
tal. 

(b) Color - White background with black letters and 
border. White illumination or reflectorization 
of letters and symbols, or reflectorized back­
ground. 

(c) Dimensions - At least 15 inches high and long 
enough to accommodate names and arrows. 

(d) Letters - Minimum, 6-inch, Series B. 
(e) Symbols - Direction arrow opposite each name. 

(A vertical arrow means straight ahead.) 

Section 150--Detailed Design of Secondary Destination 
Sign 

The design and specifications for the standard sec­
ondary destination sign shall be as follows: 
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(c} SJ.o..p~ - lec."'4otu.lo.r s-k.f ,.,..,-~ /o,,..pr ii11"'11sion 
hori :mntal. 

(b) Color - White background with black letters and 
numerals. 

(c) Dimensions - 36 by 6 inches. 
(d) Letters - 4-inch, Series B. 
(e) Symbols - Orte end and opposite corners painted 

black to indicate head and tail of a direction 
arrow. 

If the specified length is too short to accorntnodate 
the desired place name, the slat may be lengthened, but 
all slats displayed on the same post shall be of the 
same length. In no case shalJ the letters and numerals 
be less than 4 inches high. 

Section 151--Detailed Design of Location and Information 
Sign 

The design and speci Heat ions of the staooard loca­
tion and information sign shall be as follows: 

(a) Shape - .8ectangle with longer dimension horizon­
tal. 

(b) Color - White background with black letters and 
border. 

(c) Minitnum dimensions - 18 by 12 inches. 
(d) Letters - 4-inch or larger. 

ArticJe IV--Location and Installation 

The location and installation of traffic signs has 
become increasingly dlfficul t with increasing speeds and 
traffic density. The war has temporarily and locally 
checked this trend, but has also brought new problems 
for solution. 

Design for long-distance visibility ls of little 
value if the sign ls poorly located. on wide highways a 
sl~n on the road shoulder ls often obscured by 6ther 
traffic, or ls outside effective headlamp illumination. 
Signs should be so placed as to ltldlcate clearly where 
the message ls applicable, and, in the case ot caution 
signs, to give sufficient advance warning for appropri­
ate response. 

overhead suspension ls to be discouraged because it 
requires the use of cable and other critical materials. 
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At certain complex intersections on mul ti-laned highways, 
however, overhead signs may be an effective and economi­
cal alternative to confusing or expensive systems of 
roadside signs. 

The method of installation is secondary to the place 
f installation. During the emergency, material can be 
aved by mounting signs temporarily on utility poles 

(see section 1371 and other supports already present, 
provided that such supports are in approximately the 
correct location. 

Section 152·-STOF Signs 

STOF signs at highway intersections shall be lo­
cated at the crosswalk or limit line or, in t,he absence 
of a crosswalk, not more than 30 feet from the inter­
sected roadway. 

STCP signs at railroad grade crossings shall be lo­
cated 15 to SO feet from the nearest track. 

Sf(P sign"s af draw bridges shall be located exectly 
where it is desired that vehicles stop. 

If a STOP sign cannot be placed exactly where vehi­
cles are expected to stop, a limit line should be in­
stalled at the stopping point. If curves or grades in 
the highway reduce visibility, an advance warning sign 
readin~ •Stop Sign Ahead" should be used. 

Sectim 153--0NE-WAY Signs 

ONE-WAY signs shall be placed on both corners of 
the outlet of a one-way street or highway, as well as at 
mid-block entrances thereto, as from alleys and filling 
stations. 

When a two-way street is changed to a one-way move­
ment, the exit shall be protected with a CtE·WAY -- 00 
NOT ENTER sign located on the right-hand corner or in 
the parking lane adjacent to the point. 

Section 154--Parking, Stopping and Standing Signs 

Parking, stopping and standing signs shall be placed 
at the first and last point where the legal requirement 
is effective. 
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·raey saould be placed at intervals of about 100 feet 
where the require•ent applies continuously for a consid­
erable distance. (To conserve materials, this distance 
aay be increased to as auch as 2150 feet during the emer­
gency.) 

Section 155--0ther RegUlatory Signs 

Other regulatory signs shall be located where a le­
gal requirement 11 to be made effective. 

Section 156--Railroad Advance Warning Signs 

Railroad advance nrning signs shall be located 
normally about 350 feet frOIII the railroad crossing in 
rural areas, but not more than 450 feet or less than 20 
feet; a minimum of 100 feet in 111unlcipelities. 

'l'he distance will depend on local conditions, par­
ticularly prevailing speeds, and should be sufficient to 
perai t a TShlcle to stop short of the c~sslng if neces­
sary. 

Section 157--RAII.R(W) CR<$SOO Signs 

RAILROAD CROSSING signs shall be located 15 feet 
frcn the nearest rail of the nearest track, 

Section 158--Slow-Type and Caution-Type Signs 

Slow-type and caution-type sian• shall be located 
at a distance in advance of the hazard equal to a safe 
braking dhtanc.e for -vehicle■ at speeds comonly used 
by dr Ivers approechln& such a point, but in no case leas 
than 100 feet. 

Section 159--Route Markers 

RGute markers at an intersection shall be placed on 
the far right corner of the intersection. 

Route markers set beyond an intersection to "i,ull" 
traffic through shall be located not more than 100 feet 
froltt the intersection, and in plain view frdln the ap­
proach aide of it. 

Advance route markers should be placed a sufficient 
distance in advance of the intersection to give ample 
warning to motorists approachin~ at reasonable spee 
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and should be in advance of any special lane 111arking ap­
proaching the intersection. 

Section 160--Destination Signs 

Destination signs on major routes at or in advance 
int~rsectiona shall be substantially at right angles 
the direction of travel which they are primarily in­
ed to serve. 

Section 161--Proximity of Signs 

Normally, two signs for different purposes should 
not be placed closer together than 100 feet, if it can 
reasonably be avoided. During the emergency, especially 
in view of reduced speeds, a disregard of this rule is 
justified as a means of saving materials. Route markers 
and warning signs therefore may conveniently be 111ounted 
on the same post. 

Section 162--Position in Relation to Roadway 

Signs other than temporary signs in the roadway 
shall be placed on the right side of the roadway and 
approximately at right angles to it. They shall not be 
located on the ins.ides of curves, in sags in the prof He 
or behind objects which would obstruct their view. 

At traffic circles, or other points where there is 
a sharp change in alignment, signs or 111arkers on the 
far side of the rgadway, directly ahead of the driver, 
111ay be justified. Signs on traffic islands also con­
stitute an exception to the general rule. 

Overhead signs should, so far as practicable, be 
centered above the traffic lane or lanes to which they 
apply. 

tion 163--Lateral Distance fran Pavement or Roadway 

Where a raised curb exists, signs should be set so 
that no part of the si~n shall be less than twelve 
inches back of the curb line. 

On i111proved highways where no curb exists, signs 
should be erected at the outside edge of the graded 
shoulder, not to exceed ten feet from the edge of the 
surfacing. 
' 
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On rural highways, where vehicles do not park in 
front of the sign within the required visibility, the 
center of the sign should be a, feet above the crown of 
the pavement. This also applies to signs on fixed ob­
structions in the roadway. 

In business or residential areas, or wherever a 
raised curb exists, the center of the sign should be a 
feet above the pavement. 

Overhead signs shall be placed high enough to clear 
safely vehicles of maximum legal height. 

Article V--Maintenance 

Poor maintenance detracts from the authorit 
signs. Ouring the war emergency a special effort w 
have to be made if essential signs are to be kept in 
serviceable condition. Substitute materials may be ex­
pected to fail sooner than preferred mate·ri als. Certain 
replacements will not be obtainable, unessential signs 
should be removed altogether, rather than be allowed to 
fall into a disreputable condition. the following are 
minimum standards of maintenance. 

Section 165--Continuous Maintenance 

All traffic signs shall be kept in good order and 
clearly legible at all times. Signs damaged or de­
stroyed shall be replaced within 24 hours. 

Section 166--Schedules for Cleaning and Repainting 

Signs shall be cleaned and inspected for repainting 
at least once a year. 

Section 167--Prompt Removal of Obsolete Signs 

Signs no longer applicable shall be removed imme­
diately. 
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PART !!--MARKINGS 

Introduction 

Pavement, curb and object markings constitute an 
important segment of traffic control device~. Although 
they have very definite limitations, pavement mark!ng,; 

preferable to signs f0r <certain conditions and they 
smlt warnings or other information to the d!'lvc,r 
out diverting his attention from the roadway. The 

only factor necessltating a ~hange in standards during 
the war emeri;lency for normal dt'ivlng conditions ls that 
certain paints, particula_rly yel:0w paint, cont'.lin mate-

• rials that are or may become? critical. l!oweve1·, sin<:e 
pavement markings are essential for blackout and d!mout 
conditions and the changes necessary to make them must 
effective for these? conditions also increase t,hei,· ef­
fectiveness during normal driving conditions, standards 
that are necessary during blackouts and can be obtained 
with little or no increase In cost have been included 
in this Division. By following this procedure, the re­
visions or additional markings required in case the 
blackout or dimout condition arises will be reduced to 
a minlr;um. 

Classification 

Whll? there ls considerable similarity in function 
and application of markings on pavements and curbs, they 
have little in common with the marking of objects as 
warnings of hazards. Consequently these two major cla»­
s i ficat ions of markings will be treated in »eparate 
groups, thus: 

A - Regulatory a.nd guidance markings on pa•,ements and curbs 
B - Warning markings on ob,iects of hazard (including curbs 

when they are hazards) 

Standardization 

Most markings are individually simple as co~pared 
signs, but they cannot be as completely standard­

ized because of variety of type apd application. 

The characteristics that have been standardized and 
should be followed when markings are used are locatl~n, 
colors and design or pattern of marking, including width 
of lines and dimensions of certain designs. 
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Article A-1--Legal Authority 

Section 201--Legal Authority 

Markings shall be placed only by the authority of 
a public body or official having jurisdiction for the 
purpose of regulating, warning or guiding traffic. 

Article A-11--Applicetion and Location 

Section 202--Lines on Pavements 

Lines are marked on pavements for regulatory pur­
poses as follows: 

( a) Center of roadway 
(b) Traffic lanes 
( c) No passing zooes in conjunction with center lines and 

traffic la.l\e markings 
( d l 'l'urning lillli ts ~ street-car clearances at turns 
(el Bourrlaries of pedestrian crosswalks 
( fl Lirnit or stop lines at through highways and signalled 

intersectiom 
( g) Approach to an obstacle or reduced ~ width 
{ h l Boun1ar ies of safety zones 
(i) Farkinll limits and stalls 
( J ) Change fran t-..o-way, to one-way street 
(kl Approaches to railroad crossings am highway intersec­

tions 
( 1 ) Pavement edges 

Arrows are marked on pavements for directional pur­
poses to indicate the center of a route to be followed. 
Words are used to indicate lanes for various turning 
movements at intersections. 

SectiOh 203--Center Lines 

Center-line markings sre desjreble under sll con­
ditions on herd surfaced roads having sn even nutrber of 
lsnes a11d shsll in every ·case be placed on the following 
pavements: 
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(a) 

(b) 

(c) 

On two-lane pavements carrying average annual 
volumes in excess of 2,000 vehicles per day. 

On two-lane pavements narrower than 20 feet 
carrying average annual volumes in excess of 
1,000 vehicles per day. 

On two-lane pavements narrower than 18 feet 
carrying average annual volumes in excess of 
500 vehicles per day. 

Center-line markings shall be placed on all two­
lane pavements carrying average annual volumes in ex­
cess of 300 • vehicles per day at the following locations: 

(a) On the approaches to the crest of a hill where 
the clear view ahead is less than 500 feet. 

(b) On and 100 feet in advance of and beyond any 
curve having a radius of less than 600 feet 
or where the clear view ahead is less than 

500 feet. 
(c) On the approach to a traffic control signal or 

arterial highway for a distance of not less 
than 100 feet from the limit or stop line, 
and as much more ·as- may .be .necessary to cover 
the distance within which vehicles are c011111on• 
ly aligned. 

Center-line markings should also be placed at lo­
c~tions where the accident record indicates the need 
for a center line and on hard surfaced roads in areas 
where the entire roadway is likely to be obscured fre­
quently, as by fog. 

The center of four-, six-, and eight-lane undivided 
roadways shall be marked with two barrier lines as de­
scribed in Section 226. 

In some instances on 4-lane sections where parking 
is restricted during certain hours to provide two lanes 
of moving traffic in each direction, but where crossing 
the center line is permissible during other hours, a 
single solid center line should be used. Lane lines 
should then be broken to•distinguish them from the cen­
ter line. 
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5"tiGn l.Oll--t-ue Milrt&..nfi 

Lane markings on the pavement shall be used: 

(a) Or, all highways with an o<l<l number of traffic 
lanes where the center lane is not of a con­
trasting color. 

(b) At important intersections, pedestrian cross­
ings and dangerous locations. 

(c) On curves where the roadways are wide enough 
to accommodate four or more traffic 1anes. 

(d) At congested locations where the roadway will 
accommodate tilOre traffic lanes than are nor­
mally used when there are no lane lines. 

These include: 

1. Locations hetween safety zones and side­
walk curbs, 

2. Other locations where th<= normal lane width 
ls decreased. 

3, Approaches to widened intersectioris. 

Longitudinal lines used to form lanes should nor­
mally be so spaced across the roadway as to allow not 
less than 10 feet of width for each lane of mov lng traf­
fic and not less than 7 feet for vehicles parked paral­
lel to the curb. In certain restricted areas, as in 
(d) above, it may be necessary to reduce these widths 
SC!!!ewhat. 

It is very important to distinguish the lane lines 
from the center-line Marking on multiple-lane r·oads. 

Section '.204.1--No-Fassing and Barrier Markings 

On two-lane highways marked with a center line in 
zones where overtaking and passing is dangerous and un­
la,dul there shall be tnarked alongside the center line, 
on the side from which crossing the line is prohibited, 
a barrier line as described in Section 226. (See Fig­
ure 204. la. ) 

On three-lane highways and on other highways 
marked with an odd nl.lll'ber of traffic lanes, a combina­
tion of lane-line and barrier-line markings as described 
in Section 226 shall be used: 
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(a) To prevent the use of the center lane where the 
clear view ahead is insufficient for safe 
passing. (See Figure 204,lb.) 

(b) To discootinue the center lane: 

1. At railroad grade crossings and signalized 
intersections. 

2. Where the normal pavement width is decreased, 
as at narrow bridges, or where parking pre• 
vents the full use of all lanes for moving 
traffic. (Pavement markings similar to those 
shown in Figure 213a should be used for 
these conditions.) 

No-passing zones for two- and three-lane highways 
shall be determined and indicated separately for traf­
fic in each direction. The marking shall restrict 
traffic in each direction to the right lane within the 
limits of the no-passing zone, but shall permit passing 
when the road opens up to view. 

The no-passing zone for the purpose of marking 
two- and three-lane high ways should vary with the speed' 
of traffic on the particular highway, However, in view 
of the restricted speeds during the emergency, marking 
no-passing zones only where the sight distance is less 
than 000 feet will generally be satisfactory. 

Where the distance from the end of one no-passing 
zone to the beginning of the next is less than 300 feet, 
the no-passing line sholl'ld be continuous to connect the 
two zones. 

Lane markings should not be depended upon solely 
to prevent overtaking and passing in hazardous areas, 
but such areas should be marked by No Passini signs as 
indica\ed in Section 109d. 

At steep grades on routes carrying a large percent.­
age of slow-rovin~ trucks an added lane is sometimes 
provided on two-lane roads for trucks ascending the 
~rade. Such added truck lane shall be of a contrasting 
color or marked to distinguish it from the other lanes, 
and appropriate signs shall be used. 
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J>w,i,.. $, 11., «-.f'fC#-&'f'_ ;,j _, ,. ~~fllr¥ -t. «Li-4':.. 
nate addi\ional construction and increase the capacity 
of three-lane highways near war industries where there 
are high hourly traffic volumes, including a high per­
centage of heavily loaded trucks, by permitting uphill 
traffic on steep grades to use two lanes. 

Markil'lg a three-lane highway to permit traffic go­
ing uphill to use two lanes shall be tnade in accordance 
with Figure 204.lc and only when the following condi­
tions exist: 

(a) The grade is in excess of 5 oercent for at 
least 1,000 feet or 3 percent for 2,000 feet. 

(b) The sight distance is less than 500 feet at 
one or more points on the grade. 

When two long grades have a co-on crest both 
be marked for uphill traffic to use two lanes except 
the crest, where use of the center lane must be prohi­
bited for at least one direction. 

Section 205--Street-Car Clearaoce Limits 

Curved lines should be marked on the pavement to 
indicate the limits and clearance of the overhang on 
turning street cars. 

Section 206--Crosswalks 

Crosswalks shall be marked at all intersections 
where there is material conflict between vehicular al'd 
pedestrian movement. Where special emphasis is desired 
it shall be obtained by limit lines as described in 
Section 207. 

Marked crosswalks shall also be provided at other 
appropriate points where there is substantial pedestri­
an dlovement, as at long loading islands, where pedes­
trians are permitted to cross between intersectio~s, 
and where pedestrians could not otherwise determine the 
proper crossing. 



Section 207--Limit Lines 

Limit lines shall be used where it is important to 
indicate the point behind which vehicles are required 
to stop in compliance with a Stop sign, traffic control 
signal, officer's stop indication or pedestrian right­

f-way. 

A limit line, designed in accordance with Section 
228, aa1 either be placed in advance of a crosswalk or 
it may coincide with the nearer crosswalk line and ex­
tend across all approach lanes. 

The word •Stop• shall never be marked on a pave­
ment or any other surface where a stoP is not always 
required. 

Section 208--Approach to an Cbstruction 

Lines shall be marked on the pavement to give • m­
ing of the approach to an obstruction in the roadway. 
(See Part IV-,Islands.__) __ . 

At the approach to intersections with dangerous 
obstructions and at traffic circles, arrows should be 
placed on the pavement at a slight angle to ~ive an 
advance warning to drivers of the direction they must 
turn to avoid the obstruction. 

Section 209--Boundaries of Safety Zc..~es 

The pavement area restricted for use as a safety 
zone shall be marked by lines and buttons in cases where 
no raised platform has been installed. Their use should 
however be supplementary to the installation of adequate 
end and side protection of the zone in accordance with 
the standards presented in Part IV (see Sections 409 

410). 

The use of lines, buttons or lines and button~ 
without other protection to designate a so-called safe­
t1 zone is dan1erous and is not reco-ended. 



~ect1ot1 210--Pavement Markings for Parking Space Limits 

In addition to discouraging encroachment on fire 
hydrant zones, bus stops, taxicab stands, loading zones, 
approaches to corners and clearance spaces for islands, 
pavement markings for parking-space limits are effective 
in outlining the edges of the paved surfaces and pre­
venting collisions with parked vehicles during black­
outs, Irt cases where angle parking is permitted, the 
marking of lines to indicate the limits of stalls re­
duces the waste space. 

Section 211--Route Directions 

Special directional markings consisting of a 
series of arrows or arrows and route numbers in the 
center of the lane can sometimes be used to rout 
traffic as a supplement to present markers or whe 
directions could not be indicated by any other. 

Section 212--Approach to Railroad Crossing 

Pavement markings as described in Section 233 
shall be used at all paved approaches to railroad 
crossings except minor sidings or spurs or in urban 
areas when other protection is afforded. 

Section 213--Psvement Edges 

Line markings on the pavement may be located,along 
the sides of the roadway, especially on bridges, to in­
dicate the limit of safe approach to the edge of the 
pavement, They are also of benefit at night on dark­
colored surfaces. When used they shall supplement 
rather than replace the center and lane lines. 

Pavement edge lines, although helpful, are not a 
sufficient warning at points where the pavement width 
changes to a lesser number of lanes. Oisgonal guide 
lines, a guardrail or reflectorized guide posts, as 
shown by Figures 213a, b, and c, shell be used where 
feasible. 

213.1--Roa<l Delineation Markers 

Although their use has been rather limit~d up to 
the present time, road delineation markers are effec­
tive aids for night driving when placed either contin­
uously along the roadway or only for short sections at 
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hazardous loeations. They are more effective than 
pavement edge l:ne~, whieh may be confnsed wlth lan~­
or center-line markings. Another impcrtant feature in 
certain areas ls that they a1·e vlslble when there ls 

snow on the g,·ound. 

Delineators shall be used: 

(a) 

(b) 

(c) 

Along all rural highways where it is not pos• 
sible to place a center line as required by 
Section 203: 
On and 500 feet in advance of all curves 
sharper than 12 degrees where a center line 
is required by Section 203, even though 
there is a center-line marking; and 

As required by Section 213; where there is a 
change from a wider to a narrower pavement 
width. 

Section 214--Word Markings 

Word markinRS on the pavement shall not be used 
for mandatory messages without supporting signs. 

Word mal'kings on wide pavements to indicate lanes 
for various turning movements at wide intersections are 
effective only when limited to two or three words. 

Section 215--Button Markings 

Buttons that project several inches above the pave• 
ment, whether illuminated or not, shall not be used at 
any point where they can interfere with traffic. 

Buttons may be used to mark non-traffic areas in a 
wide pavement but must be supplemented by line markings 
on the pa·,ement. 

Section 216--Curb Markings 

Curb markings may be used to indicate areas aiong 
the curb where parking is restricted or prohibited. 
When used they shall conform to curb markings for 
blackout conditions and shall supplement rather than 
replace signs. 



ARTICLE A-III--DESIGN 

Section 217--Lines on Pavements 

Lines may be marked on pavements by: 

(a) Construction joints in the pavement, filled with mate­

rial of contrasting color, except as provided in Sec­
tion 218, 

(b) Construction of the pavement w1 th adjacent strips of 
different materials showing variation of surface. 

(c) Paint or other material of contrasting color applied to 
the surface alone or in combination with glass beads 
or other 111aterials to increase the visibility of the 
line. 

( d) Inserts set into or attached to the body of t~e pave­
ment. 

Section 218-- Construction Joints 

Construction joints shall not be accepted as ade­
quate pavement line markings unless filled with a mate­
rial of a different color than the pavement and then 
not for the following conditions: 

(a) Transverse pavement markin2s. 
(b) tenter-line markings on 4-, 6- or 8-lane roads. 
(c) Center- or lane-line markings at important in-

tersections. 
(d) Center-line markings at points where a no­

passing or barrier line Js used. 
(e) Center-line markings on 2-lane roads carrying 

traffic volumes that exceed to any great ex­
tent the lower limits indicated by Section 

203. 
(f) Center- and lane-line markings at congested 

locations or where accident records indicate 
the need of a more visible marking. 

At locations where the alignment of the road has 
been chan~ed and there are construction joints at an 
angle with the roadway, all center and lane lines must 
be painted to eliminate the possibility of traffic us­
ing the construction joints as pavement markings. 
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Section 219--Contrasting Pavement Materials 

Many roadways wider than required for two traffic 
lanes are built with a single lane of concrete pavement 
on each side of the roadway and macadam or other mate­
ial between. The surface of this medial area has a 
fferent color and surface texture from the concrete 
d serves very effectively to hold the opposing streams 

of traffic apart so that the center is used only for 
passing. Whenever the contrasting colors do aot indi­
cate the proper lane widths, such as where surfaces 
have been widened, painted lane lines should be pro­
vided in cases where they would otherwise be unneces­

sary. 

Lane surfaces of contrasting colors shall not be 
accepted as providing adequate lane- or center-line mark­
ings at intersections, pedestrian crossings or danger­
ous locations. 

Section 220--Paint and Similar Materials With and With­
out Glass Beads 

Painting is a satisfactory method of indicating 
all mandatory pavement markings. 

A continuous improvement in paints and equipment 
and methods of application have resulted in a very 
marked increase in the use of pavement markings. 
Trucks are in use that are capable of placing a center 
line and the required barrier lines on a highway while 
operating at the rate of 10 miles per hour. Hand equip­
ment can be used to place intersection and special 
markings at a reasonable cost. 

A rather recent dev~lopment is the use of tlass 
beads to increase the reflecting qualities of a painted 

ine. While the beads have little or no effect in the 
aytime, the visibility of lines at night using either 
lackout or normal headlights is greatly increased when 

the beads are properly applied. Although the initial 
cost of the line is considerably higher when glass beads 
are used, some agencies have found that the increased 
life, especially at heavily traveled locations, more 
than compensates for the difference in cost. 



Section 221--Inserts 

Inserts such as a narrow strip of colored concrete, 
rectangular blocks or disks set into the pavement to 
give the appearance of a line are not recommended for 
emer11e11cy markings or where there is a likelihood that 
1·0/-\ilway conditions will be altered. 

22la-J?ectenguler inserts when used shall be of a 
~ermnnent color different from that of the pavement, 
and shall be set so that their upper surfaces are flush 
with the level of the pavement. They shall be set etxf 
to end to form a continuous line, or they may be sepa­
rated by spaces not greater than the length of a single 
insert so that the appearance will be that of a broken 
Jine. 

i21b--Roun~ inserts when used shall show ab 
surface contrasting with that of the pavement under 
action of traffic, shall be not less than 4 inches in 
diameter and shall be spaced not more than 16 inches 
apart center to center on transverse lines or more than 
36 inches apart center to center on longitudinal lines. 
(They may be set as much closer together as desired.) 
They shall have a rounded surface so that a smooth con­
tour will be presented to the wheels of vehicles, and 
they shall not project more than½ inch above the level 
of the pavement. They shall be permanently fixed in 
place by anchor bolts or some similar effective device. 

Section 222--Widths of Lines on Pavements 

Lines marked on pavements shall .be not less than 
4 inches wide except that longitudinal lines may be 3 
inches wide when glass beads are used in combination 
with the paint. 

Ordinarily longitudinal lines should be not more 
thane inches wide and transverse lines not more than 
24 inches wide. Studies have shown that for blackout 
conditions 4-inch transverse lines with 4-inch perpen­
dicular lines 3 feet long spaced 2 feet center to cen­
ter on the side of approaching traffic to give a "Comb" 
effect are more visible and effective than solid lines 
2 feet wide. It is therefore recommended that this de­
sign with perpendicular lines up to five feet long be 
used during the emergency in place of wide transverse 
lines where it ls des~red to obtain special emphas 
and provide for blackout conditions. (See Figure 2 
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Section 223·- Lengths of Longitudinal Broken Lines 

n,~ length of longitudinal broken lines and the 
intervening spaces shall be within the following limits: 

Center lines and lane markings, lines at least 15 
feet, spaces not more than 25 feet. 

Street-car clearance lines, 2· to 4•foot lines 
ancl spaces• 

Traf fie guide lines, 4- to 10-foot Jines anrl soaces. 

Broken lines are used in place of solid lines 
either as a means,of reducing the amount of paint used 
or to distinguish center lines from barrier lines and 
lane lines from center lines. The results of studies 
indicate that when the same quantity of paint is used 
per mile of highway for two longitudinal broken lines 
within the above limits, the one with the shorter spaces 
is the more effective~ especially during blackouts. 

An arrowhead shall be placed on each section of a 
traffic guide line. 

Section 224--Words on Pavements 

The letters on pavements should be greatly elonga­
ted in the direction of traffic,movement because of the 
small angle at which approa~hing drivers view the let­
ters. If more than one word ls used, the separating 
space should be about twice the height of the letters 
and the first word of a series should be placed so as 
to be reached first by the traffic. 

Section 225--Colors for Lines or Words on Pavements 

White, yellow and black are the colors commonly 
used to show the strongest contrast with the pavements. 

ack paint has been used mainly for center or lane 
rkings on concrete pavements where the joints are 

llled with a black elastic material. White paint, how­
ever, ls rapidly replacing black: paint for this purpose. 
At night, especially with the blackout headlight, black 
lines cannot be seen as well as white lines even on 
pavements with relatively light colored surfaces. 

Black paint shall not be used in any case for 
markings at approaches to intersections or railroad 
crossings or for words, arrO'As or transverse lines. 



The use of yellow paint ~hall be reserved for 
barrier line markings and curb markings where parking 
is restricted except during btackouts. 

The chromium in yellow paint may become a critical 
material during the emergency, Yellow paints satis­
factory for pavement marking can be Obtained, however, 
by substituting earth pigments for the major portion of 
the chromium ordinarily used. ~his procedure is recOlfl­
mended raihi!!:r·,than changing to white paint for b.arrier 
lines. However, where white paint has been used for 
barrier lines its use should be continued for the dura­
tion of the emergency. 

Section 226--Barrier Lines and Markings to Prohibit 
Overtakin& and Passing at Hazardous Poin 

Auxiliary markings to indicate zones on 2-la 
'highways where overtaking and passing is prOhibited 
to confine traffic traveling in one direction on a 3-
lane highway to one lane shall be by means of barrier 
lines in addition to center or lane lines. A center 
line may be omitted when a double barrier line is used 
to prohibit traffic from crossing the center of a 4-, 
6- or 8-line highway. All barrier markings shall be 
solid lines either white or preferably yellow, as wide 
as the center or·lane lines when of a different color 
and 2 inches wider than the center or lane lines when 
of the same color. When dashed lines are used for the 
center line, solid barrier lines of the same color and 
width are permitted. Barrier lines shall be applied as 
1h01t'n by Figures 204.1 (a, band c) and 213 (a, band 
c). 

Section 227--Crosswalks 
Both boundaries of a lllarked crosswalk shall be in 

dicated by white-line markings across the entire road­
way. Such lines shall be at least 4 inches wide at ur• 
ban intersections and at least 12 inches.wide at rural 
locations or where there is no intersection. Special 
emphasis, if required, shall be obtained by a limit-line 
design as described in Section 228 • 
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Section 228--Limit Line• 

Limit lines, if used, shall be at least 16 inches 
wide and extend across all approach lanes, except that 
when special emphasis is desired for both normal and 
blackout driving conditions, the coab desigi1 as descri­

d in Section 222 shall be used (see Figures 222 and 
8), 

Section 229--Approach to an Cbstruction 

Pavement markinas to aive warnin1 of approach to 
an obstruction shall be aa follows: 

(a) At high-speed or rural locations, three lines, 
con1istin1 of two white lines starting 6 in­
ches outside of each corner of the approach 
end of the obstruction and convergin1 at a 
point distant at least 20 times the offset 
distance and not leas than 100 feet, from 
which point a single white line shall be ex• 
tended 100 feet farther from the obstruction, 
and a sin1le barrier line for approachin1 
traffic (see Figure 229). T~e area between 
the two white lines should be striped as 
shown bf Figure 229, 

(b) At low-speed or urban locations, two lines, 
consistin1 of the one white line starting at 
the ri&ht of the obstruction and the barrier 
line as described in (a). 

Section 230--Pavement Markings for Parking Regulations 

Pavement markin1s to indicate parking regulations, 
when used, shall be as follows: 

499592 0 - 42 - 5 

Where parallel parking is ~rohibited during 
certain periods, a series of lines approxi­
mately 7 feet long perpendicular to the curb 
spaced at least 20 feet apart. Where parking 
is permitted at all times, an additional con­
tinuous line approximately 7 feet from and 
parallel to the curb. 
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lines spaced ap<proximately 9 feet apart, 111eas­
ured at right angles to such lines, and.lo­
cated at the established angle with the curb 
to form parking stalls. Angle parking stall~ 
should not be aarked unless there is an area 
at least 115 feet wide parallel to the curb 
that is not needed to form traffic lanes 10 
feet wide. 

Section 231--Curb Markings for Parking Prohibitions 

Curb markings where parking is prohibited at all 
thies, .when u■ed, shall be alternate black and white 
vertical stripes not leas than 6 inches or more than 12 
inches wide on both the top and face of the curb. 

Curb markings to designate parking prohibit! 
during certain rush periods, parking being perMitte 
at other hours and during air raids, shall be yellow, 
or bright red in case yellow paint cannot be obtained. 

Where curb markings are used to indicate parking 
prohibitions, their effectiveness has been increased by 
a line running perpendicular froa the curb approximate­
ly 7 feet into the roadway at each end of the curb 
■arlting. 

Section 232--Raute Directions 

Where a line of arrows is Marked on the pavetnent 
to indicate a route direction, such line shall be lo­
cated in the center of the lane of traffic that is to 
follow the deaipted course (see Figure 232}, 

Directim arrows shall be marked Oil the approaches 
to a loading island when vehicular traffic is permitted 
to pass only to the riaht of the island. 

Section 233--Approach to Railroad Crossings 

Pavement markings to indicate railroad grade cross­
ings shall be made according to the design shown by 
Figure 233. 
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Section 234--Pavement Edges 

Pavement-edge lines, when used, shall be substan­
tially wider than any other longitudinal lines at that 
point. 

Where a guide-line marking is used near the edge 
fa pavement at a transition from a wider to a narrow­
r pavement, the length of the edge line shall be at 

least 20 times the offset distance and shall supplement 
rather than replace the reflectorized guideposts or 
guardrail required wherever feasible (see Figures 213 
a, band c). 

Section 234.1--Road Delineation Markers 

When bidirectional delineators are used on both 
sides of a road, those on one si~e shall be directly 
opposite the ones on the other side. 

When used only at sharp curves, all markers shall 
be bidirectional and placed on the outside of the cur· 
ves on 2-lane roads and both sides on roads'wider than 
2 lanes. 

All delineators shall be mounted at a uniform 
height from the crown of the road surface and at a un• 
iform distance from·the traveled portion of the road­
way. For normal night driving the preferable height is 
42 inches. For blackout driving a lower mounting is 
necessary (see Division II). 

The spacing between delineators shall be uniform, 
preferably not more than 100 feet, when used on tangent 
sections and sufficiently close on curves to assure 
that at least three units are visible at all times. 
When the spacing is decreased at curves, the change in 
spacing shall be accomplished by a gradual transition 
n the spacings. 

In some cases where a uniform spacing cannot be 
~aintained due to particular conditions, such as at a 
crossroad, it has been found desirable to omit one unit 
rather than vary the spacing. The arrangement of bidi­
rectional markers on the outside of a sharp curve only 
is pr~ferred to an arrangement on both sides, since it 
minimizes confusion as to the direction and extent of 
the curve. The inside markers are relatively lneffec-
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justification for their expense, except possibly at lo­
cations such as those subJect to frequent heavy fogs. 

Such -rkers used in series shall be white. 

Single units to indicate hazards, such as ends of 
culverts, may be white or red. rt red they should be 
of such design and shape as l'l.ot to be 11istaket1 for auto­
mobile tail lights. 

Article A-IV--Maintenance 

Section 235--Continuous Maintenance 

t>uring the war eaergency all necessary traffic 
markings shall be kept in good order and clearly vis 
ible at all times. 

B- -WAINOO MARKn«iS ~ lfAZARD()JS CIIJ'F,.CI'S 

Article B-I-•Legal Authority 

Markings on objects as a warnin~ of their hazard­
ous location are subject to the same jurisdictional re­
strictions as are those on pavements and curbs for the 
regulation and direction of traffic. 

Article B-II--Application and Location 

The application and location of markings on obsta­
cles should be such that they will be visible to all 
approaching traffic during blackouts when only the 
standard blackout laaps are in use. 

Section 236--0bject Merkings 

Physical abstructions in or so near the roadway as 
to constitute serious hazards to traffic, including in­
stallations designed for the control of traffic, shall 
be adequately marked. 

Typical obstructions of this character are bridge 
supports, 11onuments, traffic islands, beacon or signal 
supports, loading islands, •Road Closed" barriers, rail­
road and drawbridge gates, end posts of narrow bridges, 
underpass piers and abutaents, culvert headwalls, guard­
rails, sign posts, poles, trees and rocks, 



Prequentl7 obstructions have bee~ placed in road­
ways under the mistaken belief that they would serve as 
aids to the control of traffic, Such installations in­
clude signal pedestals in t~e centers of intersections, 
sign or signal posts in the center of the roadway at 
railroad crossings, and aushrooa buttons in active traf­
ic areas. These should invariably be removed for 
fety. Only such imaovable obstructions as bridge 

upports and necessary islands aay be permitted to re-
main. The construction within intersections of saall 
channelizing islands vith curbs that are not for pedes­
trian protection should be discouraged during the var 
emergency. In their place, markings on the surface of 
the pave■ent that will not be an obstruction to emer­
gency vehicles during blackouts should be used. 

Section 237--Curb 11&rkin11 on Chstructions 

Curb -rkin11 1hall be placed on all curbs around 
obstruction,, including islands in the line of traffic 
flow. At T- and offset intersection,. 011 important 
thorou&ftfares, curb markin&s in the line of approaching 
traffic are desirable for normal driving conditions and 
necessary when blackout conditions exist. 

Article B-III--Design 

Section 238-•Markings on Cl>structions 

Obstructions in the roadway, including curbs in 
the line of traffic, shall be -rked with not less than 
five alternate black and white stripes visible to ap­
proachine traffic at a safe stopping distance. The 
stripes shall slope downward in the direction of travel 
of the observing traffic, at an angle of 45 degrees 
with the horizontal, except on curbs, where the stripes 
may be vertical. The markings shall be painted on the 

ject itself or on an independent surface mounted di­
ectly in front of the object. 

Markings should be extended as el'ose to the pave­
ment surface as possible. Por reflecting or illuminat­
ing requirements see Section 242. 
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Guardrails, trees, rocks and other objects adjac­

ent to the roadwa7 when painted white are effective in 
facilitating night driving. 

Section 240•-Dimenaions of Stripes on Cl,jects 

Stripe markings on objects shall be of uniform 
width, not less than 4 inches or more than 12 inches. 

A curb at the end of an island or the post support­
ing a sign would not require strlpes of more than the 
4-inch miniaum width, while a large surface, such as 
the abutment wall flanking an underpass, might warrant 
marking stripes 8, 10 or even 12 inches wide, depending 
upon its area. The wider stripes are easier and less 
expensive to mark. 

Section 242--Illumination and Reflecting Elements 

Wherever an obstruction exists in the direct line 
of traffic flow in a roadway, white-paint markings 
thereon shall be reflectorized with glass beads Or 
other reflecting material so as to make them clearly 
visible to approaching traffic with both blackout and 
normal headlamps. 

As a supplementary measure of precaution, it is 
also advisable to mount on the obstruction an appro­
priate sign with reflecting elements. Materials for 
new flood-lighting installations will probably not be 
available during the war emergency. Ouring blackouts 
the illumination used for normal driving conditions 
aust be extinguished or greatly reduced in intensity. 
It ls therefore recommended that wherever possible the 
surfaces be reflectorized rather than illuminated. 
Reflectorization involves a minimum of critical mate­
rials and can also be accomplished in a manner that 
will be effective during blackout conditions. 

Section 243--ApProach to Obstructions 

In additiCJl'l to the markings on the face of an ob­
struction in the roadway, warning of approach to the 
hazard shall be given by line tt1arkings on the pavement 
as stated in Section 229. 
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Article B-IV--Maintenance 

It is as important to keep markings on obstacles 
clearly visible as in the case of pavement and curb 
aarkings, but since they are not subject to traffic 
wear, they do not need to be renewed so frequently. 
he instruction contained in Section 235 should be 
served. 



Introduction 

Highway traffic signals include all power-operated 
devices using light, by which traffic is warned or is 
directed to take soae specific action, Thus they are 
distinguished fr011 illuminated or reflecting signs. 

Traffic signal equipment will be increasingly dif­
ficult to obtain because the materials which not'lllally go 
into its manufacture are needed for ot~er vital uses in 
connection with the war effort, This means that signal 
installations will be limited and full advantage will 
have to be taken of all equipment now on hand. If' equip­
ment is urgently needed and cannot be- obtained by trans­
fer from other locations or other available sources, 
plication may be lllade to the War Production Board for 
priority rating to assist in the purchase of new equip 
ment. Appendix I is intended as a guide in the event 
it becomes necessary to resort to the purchase of new 
equipment. 

Classification 

Signals are classified as follows: 

A. 'MW'PIC CXlN't'ROL ( stop and Go l 

l• 1ixed ti■e 

(a) Independent 
(b) Si■ul taneous 
(c) Alternate e7ste■ 
(dJ Progressive s7stea 

2. Traffic actuated 
Manually operated se■aphores1 

1.. Caution 
2, STOP 
3. Train­

approach 

The basic functions and design of the two principal 
groups of signals are quite di f'ferent, and for conveni­
ence are treated separately, 

Standardization 

All types of signals can be substantially standard­
ized as to design, location and operation, and it is of 

1 .. eually operated ••••pbor•• autt b• reco.cnlt•d •• traffic cOAttol 
ilc~ah. A■ tho•• in pre1eat u1• ar• fairly u-ttlfer• •r r•a;tly 1

11
~:'; 

,tood, how•••'• aad tbtlr u1• it diatal1hlnc, they wit ftOt • ur • 
Outed la Oh M•"" ■ l• 
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primary importance that there be national standardiza­
tion of such features as affect the public participation 
in traffic movement. During the var, emergency stand­
ards, substitute materials and restricted light output 
are required, Such standards and requirements are here­
in presented, 

Train-approach siQnals are of great importance at 
railroad crossings. Their design and operation have 
been standardized by the Association of American Rail­
roads, and the outstanding features of these standards 
are recorded herein. 

Value of Signals 

Signals, particularly traffic control signals, in­
volve considerable public -expense and the use of critical 
war material, and alter the natural flow of traffic. 
Hence they should never be installed except on the basis 
of factual studies of traffic conditions, and relation 
to the war effort. 

On such basis,•traffic control si~nals have the 
following advantages, particularly during the war emer­
gency: 

(a) They provide for orderly 1DOVement of traffic at busy in­
tersections md at entrances to war production plants 
and military establishments. 

c:..) They represent an econo111y over manual control and relieve 
police officers for the protection of vital areas and 
for other war emergency duties, 

(c) They reduce certain types of accidents at intersections. 
(d) Along an artery the;, can be coordinated under favorable 

conditions to provide for continuous (or nearly contin­
uous) move111ent at a definite speed, thus coneervin~ 
rubber md gasoline: 

(e) They can be used to interrupt heavy traffic at intervals 
to permit other traffic, pedestrian or vehicular, to 
cross. 

Unfortunately, the effectiveness of properly uti­
lized traffic control signals has led to others being 
installed somewhat indiscriminately, This practice def­
initely hinders the war effort by causing unnecessary 
delay to military and civilian traffic, In addition, 
because of the difficulty of obtaining traffic control 
devices, the practice wastes equipment which should be 
used at warranted locations. 



There are two main classifications of traffic con­
trol signals: 

(a) 1ixed-titlle eignale, which are operated by aechanie• on a 
predetermined tiae schedule that aay, however, be varied 
in certain waye. 

(b) Traffic-actuated II ignala, which are actu&ted by approach­
iDll vehicular or pedestrian traffic by 1118atls of aechazr­
ical or electrical devicee. 

Article A-1--Legal Authority 

Signal indications would be nonenforceable if 
placed by other than public authority, and unofficial 
signals should be legally prohibited. Authority ls us. 
ally given to a certain public body or official ov 
the design, installation and operation of signals. Such _ 
broad control when properly used involves numerous ad­
vantages and ls heartily recommended. 

Article A-II·•Applicetion 

Experience has demonstrated that traffic control 
signals should be installed only when certain condl tlons 
exist. There should be an economic or war-effort jus­
tification for the installation and operation of every 
signal. Such justification ls based upon the value of: 

(a) Reduction in ti"8 loeses due to uaneceeeary periods of 
waiting. 

(bl Reduction in tire wear and lf&eoline cone~ption due to 
eudden and unnecessary stops. 

(c) Prevention or reduction of accidente. 

A greater importance is attached to these values 
during the war because of the vital need for expediting 
the movement of var workers and materials, including 
truck and mass carrier traffic, conserTing war transpor­
tation facilities and reducing the loss of man-hours in 
war industries. 

In view of the changing traffic conditions caused 
by the present emergency, a survey should be made to 
deternil1e, ( a J those sl gnali zed locations which no lon~ 
er aeet the warrants set forth in this Manual, and (b) 
those intersections which now are vitally in need of 
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signalization and satisfy the warrants. The scarcity 
ot new traffic signal equlpaent makes it imperative that 
equipment found to be unnecessary by such a surve7 be 
transferred to the warranted locations so far as is 
practicable. 

The aaount ot traffic approaching a signalized in• 
ersection varies from minute to minute. Not only does 

the total volume vary, but the percentage of the cycle 
necessa.«-y tor the opposing GO intervals also varies. 
Within reasonable limits, the less traffic, the shorter 
the GO interval should be. Maximum efficiency in traf­
fic control operation would require intervals of vary­
ing length dependent upon the time required for approach­
ing traffic and variances in the percentage of the cycle 
allocated to the different entering highways. Fixed­
time control will provide these changes only to a limited 
extent unless additional features are provided which 
vary the cycle length during different times of day. 

The ideal condition would be for signal indications 
to change in exact· accord with 'tr•a:ffic demands from 
minute to minute, To approach this ideal more nearly, 
types of control equipment have been developed by which 
traffic desiring to use the intersection roadwa7 actuates 
the control mechanisa. The resulting method of contro~ 
is known as traffic-actuated control. 

The minimum •warrants• listed in Section 301 are 
intended to provide proper Justification for traffic 
control signals. 

Section 301--Conditions Warrantina Installation of Traf­
fic Control Signals 

Traffic control sianals shall be installed and 
rated only where and when one or more of the follow­

g warrants, as defined in Sections 302·308, exist: 

(a) Mininann vehicular volume. 
(b) Heavy left turn. 
(c) Minimum pedestrian volume. 
(d) Coordinated movement. 
(e) Interruption of through highway traffic. 
(f) Accident hMzard. 
(g) Combination of warrants: Other factors. 



11• -10-,-.:0.11.S co.L,.ti ... .s -to fulf'..LL ti..«.., w.o-.--t-,. 
should be established by suitable· counts and studies, 
under the direction of a competent tr•affic enl!ineer. 
This is particularly important vhen any signal equip­
■ent ls to be used, since the War Production Board re­
quires a clear shovini! ot need in connection vith the 
var effort before assign1n11 priority ratinl!s, This is 
fllrthe~ discussed in Appendix I, 

In general, the warrants l!iven in Sections 302-308 
are equally sound tor tixed-ti■e and traffic-actuated 
control, The latter is ■ore etfec~ive at ■any inter­
sections and ■a, therefore be installed under so■evhat 
lower volume conditions. It does not, however, provide 
speed control in progressive systeas and should not be 
used as part of a speed-controlling coordinated s7ste■ , 

unless specially designed for this purpose, 

SectiOl'l 302--MiniftJIII Vehicular Volume Warrant 
fie Control Si1nals 

The aini■u■ vehicular voluae warranting the instal­
lation and operation of a traffic control signal is as 
follovs for the usual intersection: 

(a) Total vehicular voluae entering the intersection fro■ 
all direction• •ut1t averafe at least 1,00, vehicles per 
hour tor 8 hours in an average day, and 

(b) Total vehicular vol \Ille entering the intersect ion tro111 
the ainor street or streets Willet average at least 250 
vehicles per hour tor 8 hours in aA average day, and 
11ut1t be a sufficient percentage ot the total troa all 
directiODa to require the 00 indication tor at least 25 
percent ot the tbte. 

Where the cross traffic is less than 250 vehicles 
per hour, alternating of control indications, involving 
financial outlay and delays to the 11ajor street traffic, 
is not justified. Where 1~ exceeds this amount but does 
not reach the percentage ■lnimuti indicated in paragraph 
(b) above, traffic-actuated signals are likely to be 
■ore effective, 

11hen the total vehicular volume entering an inter­
sectiOl'l having traffic control signals falls below S00 
vehiclH per hour for a period of four or more consecu­
tive hours, the signals shall be operated as. flashing 
caution or stop signals, or a combination thereof. 
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An actual count of vehicles ie eaaent.i&l to deter11ine the to­
tal vehicular flow through an intersection. In general, euch 
cou,ute aay satiefactorily be recorded by 15-inute periods, al­
though it is desirable to know ot fluctuations during 5-minute 
periods in the busiest traffic hour. It is suggested that the 
count classify the vehicles by types and by whether they go 
straight through, turn right or turn left. The count should be 

f sufficient duration to establish whether or not a traffic con­
trol signal is warranted, and if so, during what hours it should 
be operated as a •stop and go• signal. 

Section 303--Heavy Left Turn Warrant for Traffic Control 
Signals 

The 111ini111UJ1 le ft-turning vol1.U1e and volumes of other 
traffic warranting traffic control signal installation 
and operation are as follows: 

(a) Total vehicular vol woe entering the intersection trOll all 
directions IIIUSt average at least •l,000 vehicles per hour 
tor 8 hours in an average day, and 

(b) Vehicular volu,,e making a left turn from one or more di-
.•, rections ln\18t involve at lea11t &b a•erage of 300 vehicles 

per hour during the heaviest traffic hour and croas 
through an oppodug streaa ot at least equal vol.woe. 

In such cases, a separate interval is normally 
given to one of the conflicting movements. 

Section 304--Mininun Pedestrian Volume Warrant for Traf­
fic Control Signals 

The minimum pedestrian and vehicular volumes war­
ranting traffic control signal installation and opera­
tion are as fol lows: 

(a) Pedestrian volUJlle crossing the major street aust average 
at least 300 persona per hour tor at least 6 hours per 
day, and 

Cb) Vehicular traffic entering the intersection from the aa­
,jor street must average at least 7fiO vehicles per hour 
for the same 6 hours. 

When for four or more consecutive hours the vehicu­
lar traffic drops below 375 vehicles per hour on the 
major street, or the pedestrian volume crossing the ma­
jor street drops below 150 persons per hour, the signal 
shall be operated as a flashing caution or stop signal 
or a combination thereof. 
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r-rovision- Ior saie ana ei·r1c1ent crossing of road­
ways at intersections by pedestrians deserves a great 
deal of attention, particularly at this time. Nearly 
two-thirds of all persons killed in traffic accidents 
in cl ti es are pedestrians. Irt te rsectiorts which meet 
this warrant justify control where cross vehicular traf­
fl c is too light to warrant a signal solely on a vehicu­
lar basis. 

In addition, certain special non-intersection lo­
cations 111a7 warrant the installation and operation of a 
traffic control signal for the benefit of pedestrians 
where heavy volumes of pedestrians 111ust cross roadways 
at irregular intervals. Such locations are often found 
in the vicinity of war offices and industrial plants. 
Where very heavy volumes of pedestrian movement exist, 
pedestrian overpasses or underpasses should be consid­
ered, since they furnish the only positive protection. 

Studiea of pedeetriao and v~hicular movemente are essential 
to deteraine whether pedestrian conditione justify the inetella­
tion end operation of a traffic control signal. The method and 
for111s for vehicular traffic counts have been deecribed in Section 
302. The pedestrian study should determine by 15-minute inter-­
vale the rtlll!lber of pedestriane croeeing each roadway in each di­
rection separately. Pereons going to or from a street car across 
one or more moving traffic lanes ehould be counted. Pedestrian 
counts should cover at least those hours when it is ~elieved that 
pedestrian volume crossing the major street may warrant traffic 
control operation. 

Section 305--Coordinated Movement Warrant for Traffic 
Control Signals 

A traffic control signal which would not be justi­
fied under any of the preceding warrants may be warranted 
as a part of a coordinated signal system if a majority 
of the signalized intersections composing the system 
comply with one or more of them, and if the proposed 
signal installation is necessary to maintain compact 
group movement or desired group speed. 

Coordinated control, in which 00 intervals at succeeding in­
tereectione are interrelated, involves effective regulation of 
speed and aaintenance of proper grouping of vehicles. Por such a 
purpoee traffic signale may be juetified where they would not 
otherwiee be warranted. By keeping the vehiclee in a coordinated 
system in compact groups and effectively regulating their speed, 
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lees delay and greater convenience and safety are accorded both 
vehicles and pedestrians entering the coordinated roadway at in­
tervening unsignalied intersections. 

Section 306--Interoruption-of~Through-Highway-Traffic 
Warrant for Traffic Control Signals 

A traffic control signal which would not be justi­
fied under the preceding warrants aa7 be warran"d at 
an intersection on a throulih hllih-7 where the vehicular 
volUB1e and speed are such that pedestrians and vehicles 
on the cross street frequentl7 cannot find sate and con­
venient opportunities to enter or cross the through 
highway after reasonable waiting periods. 

Under present conditions, aan,v streets and highwa;rs 
heretofore little used have become access routes fro• 
hoaes to concentrations of industry closel7 connected 
with the war effort. In cases where these access routes 
intersect through highways, consideration should be giv­
en to the need tor interruption of the through highway 
11oveaent by a traffic control signal, ~e principle of 
this warrant may, in soae instances, be applied to a 
major thoroughfare which ls not a through highway. 

Section 307- -Accident Hazard Warrant for Traffic Control 
Signals 

A traffic control si!lnal which would not be justi­
fied under an7 of the preceding warrants aay be warranted 
when five or more accidents of t7Pes susceptible of cor­
rection b7 a traffic control signal have occurred w1 thin 
a 12-month period, each accident involving personal in­
jury or property daaage to an apparent extent of $60 or 
11ore. 

A traffic con't,rol signal when obe7ed can be ex­
pected to eliminate or reduce aaterially the number and 
seriousness of the following types of accidents: 

(a) Those involving collhions between vehicles on intersect­
ing streets which will 110ve on separate 00 intervals. 

(b) Those involving pedestrians and vehicle■ which will IIO'Ve 
during different 00 intervals - PROVIDID PIDISTRU.NS 
OBIT THI SIGNALS. 

(c) Those between straight-llOving and left-turning vahiclee 
where these are to aove on ■eparate 00 intervals. 

(d) Those involving excesdve speed i\l. caaes where coordi­
nation will restrict speed to a reasonable rate. 
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vu ~"" ot.ner nana, t.ra111c cont.ro.L s1gna.Ls cannot 
be expected to reduce the following t7Pes of accidents: 

(a) Rear-end collisione, which often increase after signali­
sation. 

(b) Collisions between vehicles proceeding in the aaae or 
opposite directions, one ot which aalres a turn across 
the path of the other. 

(c) Accidents involving pedestrian• and turning vehicles, 
both •oving on the sue 00 interval. 

(d) Other t:,pea of pedeatri111 accidents, Ir P:sDISTRIANS DO 
lfO'l' 00ft '11'11 SI<lfALS. 

If none of the warrants except the hazard warrant 
is fulfilled, the initial presuaption should be against 
signalization. It is prefez:-able to institute (with 
proper education and enforce■ent) other re11edial 11easures 
which inconvenience traffic less and take fever vita 
war aaterials, such as caution, slow, stated speed and 
STOP signs or signals; laning or otherwise organizing 
traffic 11oveMent1; safet7 zones and traffic islands. 

Section 308--Combination of Warrants for Traffic Control 
Signals• Other Factors 

Signals ■ay occasionally be Justified where no one 
warrant is satisfied but two or aore are nearly satis­
fied, particularly if there are present other iaportal'lt 
factors, such as: 

(a) Predollinance of 11ilitar7 vehicles or other vehicles closel:, 
aaeociated with the war effort. 

(bl A sudden change fr011 rural conditions, where relativel:, 
high epeede are eate, to urban conditions. 

(c) b:tr.-e w'idth of roadwa7 which pedestrian• aust crou. 
(d) Predo■ina:n<:e of 1111peciall7 handicapped pedestrians, such 

aa saall children, or blind, S41ed or crippled adult•, 
who need to cro1111 the roa<h,q. 

(e) Pointe where large nuabers of pedestrians aust croee a 
fast-110Ying stre .. of vehicles. 

(f) An intersection on or at the bott011 of a long or steep 
grade. 

'l'hese exceptional cases should be decided on the 
basis of thorough analysis of·facts-never on the basis 
ot petitions or oo■plaints. 
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Section 309--Selection of Type of Fixed-Time Control 
Mechanism 

Where any warrant described in Sections 302-308 ls 
satisfied, it ls necessary to select the type of control 
mechaniSIII to be used. New controllers are still being 
manu-factured using substitute materials, but the:, are 
extremely difficult to obtain because of the need for 
high preference ratings, This will limit the selection 
considerably and will require that existing controllers 
be rebuilt or adapted whenever possible to meet the con­
ditions at the intersections where signals are needed. 

The various types of control mechanisms are as fol­
lows: 

(a) None,nchronous fixed-tiae controller for isolated inter­
sections, 

_ (b) Progru type of fixed-time controller for isolated in­
tersections. 

(c) Synchronous type of fixed-time controller for isolated 
intersections. 

(d) Synchronous and nonsynchronous type of controller with 
provision for coordination. 

(e) Master controller. 

Section 310--Nonsynchronous Fixed-Time Controller for 
Isolated Intersections 

This type of controller is the least desirable. 
Controllers of this type already purchased should be 
shifted to relatively unimportant isolated intersections 
warranting siQnalization where: 

(a) There is little likelihood that the signal installation 
will be coordinated with anyother, and 

(b) The fixed lengths of cycle and intervals will be toler­
able during all hours of traffic control (STOP and 00) 
operation. 

Section 311--Program Type of Fixed-Time Controller for 
Isolated Intersections 

This type of controller provides for automatic 
changes in cycle length and in the proportions allotted 
to various GO intervals in accordance with a predeter­
mined daily schedule. Such controlle·rs may be used at 
isolated intersections where: 
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(a) There h little likelihood that the signal installation 
will be coordinated with any other; 

(b) There are marked variations for considerable periods in 
tr&ffic demands, as, for example, where the •ajor traf­
fic etreBII enters on different 00 inteMrals in the J!!Ot'n­

ing and evening peak periods; and 
(c) With this program in effect, delaye are not unreasonable. 

Section 312--Synchronous Type of Fixed-Time Controller 
for Isolated Intersections 

This type ot controller involves the use of a syn­
chronous motor. The design should provide the various 
items of flexibility described in Section sse. Such 
controllers should be used at isolated intersections 
where: 

(a) The installation is l!kely to be coordinated with one or 
110re other signal installations, but where interconnec­
tion with a aaeter controller ie determined to be unjus­
tified econ0111ically; and 

(b) The fixed lengths of cycle and intervals will be toler­
able during all hours of traffic control operation. 

This type of c0ntroller is almost always preferable 
at intersections for which the nonsynchronous type is 
suitable. 

Section 313--Controllers Providing for Coordination 

Two types of control are available for coordina­
tion. One of these involves non-interconnected syn­
chronous motors, the other a aaster controller inter­
connected to local controllers at each signal installa­
tion in the system. Section 375 discusses the various 
degrees of flexibility attainable by these two types, 
and the selection should be based upon: 

(a) 'I'he volUIIB• of traffic involved; 
(bl Variances in traffic volUJIB during the hours of intended 

s1'0P and 00 control; 
(c) Variances a.ong 00 interval, needs on the highways in-

volved; and 
(di An analysis of the differences of cost involved. 

synchronous motors are used both for controllers 
which are designed for supervisory control by master 
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controllers and for controllers which are not thus de-­
signed. The latter type may be used with success in 
coordinated systems where the maintenance of very pre­
cise coordination is not required or where there is 
little likelihood that heavy volume or other conditions 
will require the added flexibility of an interconnected 

ystem. If the artery to be signalized has very heaV7 
affic, it may be desirable to buy and install, tempo­

arily without interconnection, synchronous controllers 
designed for supervisory control. Then when it becomes 
possl ble to obtain interconnecting cable, these control-
1 ers will permit a very flexible type of system to be 
operated. 

Section 322--Full Traffic-Actuated Control 

Full traffic-actuated control ( and to a much lesser 
extent semi-actuated control) has the foliowlng advan­
tages at independent or isolated signal installations: 

(a) It reduces delays considerabl1• The more responsive 
equipment reduces it very nearly to a minimum. This re­
duction of delays expedites traffic and relieves con­
gestion. 

(b) Motorists and pedestrians are more likely to respect and 
obey the signals because traffic is dispatched with re­
duced delays. 

(c) The safety element of continuous STOP and GO operation 
can be retained, since the unreasonable delays enco~ 
tered at fixed-time signal installations during light 
traffic hours ar-e largely eliminated. Such delays e,re 
the main reason for discontinuing STOP and 00 operation 
of fixed-time signals. 

(d) Traffic-actuated control minimizes the tendency of traf­
fic to avoid signalized intersections. Thie results in 
more logical routing of traffic and fewer demands for 
signals. 

Application of this method of control can be made 
points where pedestrians cross a heavy traffic stream 
providing push buttons for actuation by pedestrians. 

Full traffic-actuated control is well adapted for 
any independent or isolated signal, and is especially 
effective at multiple intersections, at intersections 
with traffic requirements whl ch vary considerably during 
different times of day, and where special conflicting 
movements should be handled separately, particularly if 
they vary in time requirements at different hours. 
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The heavier the traffic having var;yinl! ti11e require­
ments, the greater will be the reduction in dela;ys b7 
use of traffic-actuated control. 

P'ull traffic-actuated control is 11ore responsive to 
traffic demands and is l!enerally much more flexible than 
other mechanical control, 

Section 323--Semi-Actueted Control 

Semi-actuated control has certain appropriate ap­
plications. These include: 

(a) School cro11aing11 or other locations where intermittent 
pedestrian crossings should be proTided for by push­
button actuation and resultant delays can be tolerated 
Since no impulses are receiTed from the vehicular traf 
fie on the main thoroughfare, the first pedestrian de-
11and received after thie traffic ha■ had at least a 
selected 11inill!llll 00 interval will secure the pedestrian 
crossing indication. 

(bl 

(c) 

DieadTantages of such installations are that, on the one 
hand, a single pedestrian can interrupt a compact group 
of vehicles on the main thoroughfare, after the selected 
11ini- 00 intervo.l for the 11ain thoroughfare has been 
used, while on the other hand if a pedestrian crossing 
interval has just been co11pleted, it will be impossible 
for any nu11ber of pedestrians, no matter how little ve­
hicular traffic is at the instant using the main thor­
oughf are, to secure another crossing interval until a 
co■plete 00 interval of selected ainbwll length has 
passed for the 11ain street vehicular traffic. 

Intersections on through highways or 11ain arteries where 
speed control is not a factor, but where pedestrians and 
or vehicles on, the cross street frequently cannot find 
safe and convenient opportunities to enter or cross the 
through highway after reasonable waiting periods. Semi­
actuated control with both puelt-button and side-street 
vehicle-actuating devices is especially adapted under 
this warrant where cross street d11111ands are generally 
light, infrequent and irregular, 

The concentration of pedestrians in the vicinity of 
war production plants and military establishments will 
frequently justify this 11111thod of control, 

Inter11ection11 where there ls light traffic on the cross 
street and where a fixed-tiMe cycle c..nnot be kept short 
and the intervals proportioned fairly. 
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Section 324--Special Pedestrian si,nals 

Special pedestrian signals have two different ap­

plications: 

(&) To provide a separate interV&l for pedestrian •ove11ent 
during which vehicular traffic proceeding in all direc­
tions is stopped. 

(b) To provide an interval, within s 00 interval for vehicular 
traffic, to tell the pedestrian when he may safely- start 
to cross so as to complete the croSBing before the traf­
fic starts on the other street. 

Section 325--Traffic Control Signals in Lieu of Train 
Approach Signals at Railroad Grade Cross­
ings 

Traffic control signals shall not be used as alter­
natives to train approach signals except where streets 
intersect at a railroad crossing. When used, both sides 
of the tracks shall be adequately protected by traffic 
signal faces. 

Such signals where used shall prohibit any move­
ments that could conflict with rail traffic. Arrows 
may be used to permit those movements that are safe, if 
any, during the passage of a train over the crossing. 

Section 389 on train approach signals sets forth the desira­
bility at certain grade crossings of manually controlled signals 
or autoaatic signals that will take some account of the speed of 
the approaching train. The same principle applies to traffic 
control signals at railroad grade crossings. 

Section 326--Traffic Control Signals Near Railroad 
Grade Crossings 

Except under the conditions set forth in Section 
325, traffic control signals should not be installed at 
a street or highway intersection within l~O feet of a 
railroad grade crossing. 

Traffic control signals too close to railroad grade 
crossings are likely to be misinterpreted by certain 
drivers approaching from either direction as governing 
the periods when it is safe to cross the railroad tracks. 
If the grade crossing ls also protected by standard 
train approach signals, there may be considerable con­
fusion between the two types of signal apparatus so 
close together. 
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tion, extreme care should be taken in the design and op­
eration to avoid the possibility of forcing vehicular 
traffic to stop on the railroad tracks. 

Article A-Ill·•Design 

Because of the present shortage of certain criti­
cal materials normally used in the manufacture of traf­
fic signal equipment, it is obvious that substitute 
materials will hav~ to be employed. The flexibility of 
traffic control equipment will undoubtedly be affected, 
but it ls to be hoped that the relatively high degree of 
standardization attained after years of experience in 
the manufacture, operation and maintenance of signal 
equipment will be maintained. 

Section 327•-Number of Lenses per Signal Face 

Each signal face shall have three lenses. It may 
have additional lenses as indicated herein. 

The three-lens type of signal face ls adopted as 
standard primarily because of the important.functions 
of the yellow light which ca1ifiot be satisfactorily per­
formed by a two-lens signal. During the emergency, the 
yellow light has.added importance because it eliminates 
the sudden "tire-wasting• stops which occur so frequently 
at the two-lens signals. In those cases where three­
lens signals have been converted to two-lens signals by 
•asking or disconnecting the yellow lens, the yellow lens 
should again be put into operation, if materials are 
available. Flashing yellow ls a valuable caution device 
when the signal ls not on STOP and GO operation. 

Special arrow indications are permissible for one 
or more of the following individual movements: Right 
turn, left turn, straight through, 

The foregoing does not appl7 to special pedestrian 

signals. 

Section 328•-Color and Position of Lenses 

The three prescribed lenses shall be of the follow­
ing colors only and shall be arranged vertically in the 
signal face in the following positions: 
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Red - At the top 
Yellow - Below the red 
Green - Below the yellow 

When special arrows are used they shall be green. 
They shall be either below the three prescribed lenses 
or to the right of them, and shall be in the following 
vertical order, beginning at the top: Straight-through 
arrow, right-turn arrow, left-turn arrow. 

Unif'ormi ty in the pol!li tion of' lenses is of' distinct 
value to all drivers, and of special importance to color­
blind persons. 

The colors red, yellow and green should conform 
to the Adjustable Face Traffic Control Signal Head 
Standards which appear in the Institute of Traffic En­
gineers• Technical Report No. 1. This has been approved 
as an American Standard (D 10.1-1942) by the American 
Standards Association. 

Section 329--Shapes and Dimensions of Lenses 

The three normal traffic control lenses referred 
to in Sections 327 and 328 shall be circular, with a 
visible diameter of not less than eight inches. 

A green arrow lens shall show an arrow so designed 
that its shape will be distinctly visible at a distance 
of 200 feet. An arrow to indicate straight through 
movement shall be pointed vertically upward, and an 
arrow to indicate substantially a right-angle tum shall 
be horizontal. 

In some cases where the turn is substantially dif­
ferent from a right angle the arrow may be pointed 
obliquely upward on a slope appropriate to the angle 
of the turn. 

Figure 329 illu■tratee ,m effective arrow design, It ie 
very iaportimt that approaching drivers recognise the green arrow 
shape at a sufficient distance to govern their actions accord­
ingly. Many arrow lenses now in uae fail to aeet this require­
ment. 

Section 330--Illumination of Lens 

Each lens shall be illuminated independently of 
any other lens. Except in the case of green arrows, 
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cne iiiuminacion snaii oe oy a ciear ismp or not iess 
than 40--tt capacity, especially designed for traffic 
signals. Each green arrow lens shall be illlllllinated by 
a clear laq, of not less than 25-watt capacity. 

There shall be no ribbing on any lens carrying an 
arrow. 

Illuminated building or advertising signs that in­
terfere with the effect! veness of traffic signals should 
be removed, relocated or otherwise treated so a clear 
signal indication will always be given to approaching 
traffic. 

Section 331--Visibility of Lens 

Each lens, reflector 8l'ld visor shall be of such de­
sign .as to render the lens, when illuminated, clear! 
visible to the traffic controlled by that signal face 
at all distances frotn 10 to 300 feet, under all light 
and atn:,spheric conditiOt'ls except dense fog. the design 
shall be such as to prevent, to the maximum degree 
practicable, any signal face frotn being seen from a di­
rection to which its indications do not apply. 

Section 332--Lettering on Lenses 

Except on special pedestrian signals, lettering 
shall not be used on signal lenses. 

Section 332.t--Special Pedestrian Signals 

Special pedestrian signals shall be of distinctive 
design and shall not use either singly or in c0111bina­
tion the signal lenses that normally control vehicular 
•ovement. there shall be one indication when the pedes• 
trian may start to cross and another when he must not. 

r1gure 332.1 illustrates one suggested desiQn for walk indi­
cation. 

Section 333--Auxiliary Illuminated Signs 

Signal heads and auxiliary mounting equipment should 
be designed so that auxiliary signs cart be attached and 
illuminated either above or below or on either side of 
any signal face, 
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Section 334--0perating Power for Controllers 

The operating power for all controllers should be 
ample to provide accurate operation for outside temper­
atures between 35 degrees below zero and 120 degrees 
Pahrenheit, and for the lowest voltage which will be 
encountered. 

Section 335•-lnnMJnity to Vibrations 

Controller design should be such that its operation 
will be unaffected by vibrations or other jarringofthe 
control box. 

Section 336--Flexibility of Controllers 

Pixed-time controllers of all types should be so 
designed that a timing schedule for any normal traffic 
conditions can be easily set up. It should be possible 
to fix any established setting firmly in place. 

The nexi bill ty of controllers for use at the nol'lllal 
intersection of two streets should make it possible: 

(a) To set up at least six separate intervals or periods, 
even though only four intervals are to be used for the 
present. 

(b) To vary the length of the total cycle between ao and 120 
seconds by steps not·to exceed 5 seconds for cycle 
lengths between 3) and g() seconds, and ten seconds for 
cycle lengths between 90 and 120 seconds. 

(c) To Y&r:J the length of intervals or periods independently 
by nall steps to cover virtually any set of thing re­
quirements. 

The longer cycle lengths mentioned in paragraph (b) 
above are sometimes necessary at complex intersections 
where three-way movements are required. 

',.'i th respect to item ( c), the following ran~s are 
in use ~n some specifications: 

(a) Green interval on main street, from 25 to 65 percent of 
the total cycle. 

(b) Pedestrian clearance period after the green inter•al on 
the main street, from O to 25 percent of the total cyole. 

(c) Yellow interval for movement on the main street, from o 
to 10 percent, and yellow interval for movement on the 
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cross street froa Oto 15 percent of the total cycle. 
(d) Pedestrian clearance period after the 1treen interval on. 

the cross street, from O to ao percent of the total 
cycle. 

SectiOl'I 337--Additional Flexibility forControllers Used 
in Flexible Progressive Systems 

Controllers used in flexible progressive s7stems 
should be so designed that at each intersection the green 
light on the main street can be made to appear at any 
desired instant during the cycle. This should be made 
possible by a simple and readily accessible device which 
can be fastened securely in an7 desired position, per­
mitting change in the setting quickly, easily and bJ!: 
small steps. 

Section 338--Autotnatic Maintenance of Coordination 

In flexible progressive s7stems having a master con­
troller and a cable connecting it ta a controller at each 
signal installation in the s·ystem, the design should be 
such that once in each cycle there will be an automatic 
check as to whether any local c~ntrollers are "out of 
step,• and any necessary re-coordination will, unless 
a local controller is in need of repair or adjustment, 
be accomplished within the next two cycles. 

Secticti 339--Provision for Manual Operation 

The provision of apparatus to permit manual opera­
tion of signal installations in flexible progressive 
systems is not in general recommended. At heavy inter­
sections operating under independent control, manual op­
eration of signals at certain times may be warranted by 
varying traffic requirements. 

Experience has proved that if manual control is possible at 
intersections in flexible pro11ressive systems, there is too 1treat 
a tendency on the part of the police to operate certain intersec­
tions t11enuslly. This destroys coordination at those intersections, 
with dis&dvantages generally more important than the possible i­
provBl!ent in proportioning intervals achieve~ by manual contr61. 
The presUMption 11hc1uld be against mmual control until the inabil­
ity of automatic control to meet the situation at the particular 
intersection is demonstrated. 
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Sectien 340--Weather Proofing 

Control box housings shall be constructed and gaa­
keted to prevent entrance of water and dust to the oper­
ating parts of the controller. All pipe connections 
shall be water tight and dust tight. 

A •breathing hole" of approximately a-inch diame­
ter, located in the bottom of the outer housing, may be 
desirable to prevent excessive heat and as a precaution 
against condensation of moisture. 

Section 341--Elimination of Radio Interference 

Controllers should be designed, or supplemented by 
apparatus, to prevent an objectionable degree of radio 

interference. 

Article A-IV--Location 

Proper location of traffic control signals is a 
paramount factor if the meanings of the signal indica­
tions are to be clearly conveyed to the motorist. Faults 
to be avoided are: 

(a) Installing' traffic control siQ'nals along an artery sev­
eral intersections apart, and expecting' traffic, espe­
cially cross traffic, at intervening unsignalized in­
tersections to be governed by such signals, 

(b) Failing' to· provide at least one effective signal indica­
tion for each direction of travel, where a number of 
streets come together, at approximately, but not ex­
actly, the same point. 

(c) Failing to provide si1tnals readily visible to pedestri­
ans. 

(d) P~ilinQ' to provide signals readil;r visible from all traf­
fic lanes in wide roadways. 

If traffic control signals are warranted in a giv­
en area or intersection, the installation of a satls~ 
factory type will be justified by the reduction in ac­
cident hazards and confusion. New signal equipment will 
be difficult t~ obtain, and in some cases a certain 
amount of improvisation will be necessary in order to 
provide adequate facilities. 



Se.rl-ion 3¥2- -$i.a-.1 .L.st"allat.i~ to C:-"trcil lh" °'-"' ~­
tersection Only 

A signal installatiOtl shall control traffic Ol'lly at 
the intersection where the installation is located. 

The Ul'lfair and hazardous plan of depending on sig­
nals at a few intersections to control traffic at sever­
al intermediate intersections requires operation of the 
si.gnals as a simultaneous aystea, which is usually in­
efficient. Drivers on unsignalized cross street~ aust 
often enter the crosswalk in order to s~e a signal on 
the artery. Strangers are likely to enter unsignalized 
intersections Ul'lknowingl7, which is obviously very haz­
ardous. 

Section 343--Locetion of Signal Feces et the It'lteraecti 

Sighel feces shall nort11ally be located to 1ive ap­
proaching vehicular traffic a cOl'ltrol indication fr(lln 
the far right corner of the intersection (see Figures 
343 end 343a). 

New metal posts for mounting signals will probabl7 
not be available during the emergency. Two alternatives 
are possible, Wooden posts, preferably treated, may be 
substituted, or e1isting posts or poles may be used, If 
suitable existing posts or poles are found. they should 
be used even though this may involve near-side 110unting. 

Pedestals in the roadway to carr7 signals are driv­
ing hazards and are not recouended, This is not in­
tended, however, to preclude the use of signals on ped­
estals or posts on the •edial strip of a divided road­
way or on certain other t7Pe11 -of traffic islands, 

Section 344--Location ln Relation to Curb endProperty 
Lines 

One signal face for each direction of approaching 
vehicles shall be located es near as practicable to the 
curb line of the street whose traffic it controls. It 
should be about three feet beyond the far crosswalk line 
of the intersecting street, or the point where a cross­
walk would normall7 be located (see Pigure 343), 
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In order to present to the driver a maximum of ef­
fectiveness, a post or pole bracket-mounted signal face 
should be kept close to the curb line. However, for the 
protection of the equipment from injury by passing ve­
hicles, it is not desirable that any part --of the signal 
head extend within 12 inches of the curb line. 

A signal or its support should not obstruct the 
crosswalk, hence the supporting post should be erected 
about three feet outside of the crosswalk line as shown 
in P'igure 343. 

Sectioo 345•-Location in Relation to a Partially Improved 
Roadway 

Where only part of the established roadway is im­
proved for vehicle travel, the signal face shall be not 
more than 10 feet to the right of the improved area. 

Mainly along rural highways cases arise where only 
a part of the roadway is improved for vehicle use. So 
long as the signal face ls not' ,111ore than 10 ,feet to t.he 
right of the edge of the improved portion, it should be 
satisfactorily visible, since app'roaching vehicles on 
city streets, with parking at the curb, are generally 
about 10 feet from a signal located at the curb, The 
average vehicle operator gives his major attention 
straight ahead, and an object more than 10 feet off to 
the side is not likely to receive proper attention. 

Thi■ rule has ill\'Ortant bearing on the type of mounting, for 
if the lCrfoot distance permits the installation of a post, a 
low mounting height ca,n be used and maintenance simplified, If, 
on the other· hand, the unimproved portion of the roadway is so 
wide that a bracket-mounted signal face or center suspension 
must be used, coats are increased, moUJ1ting height must be greet­
er and maintenance is more difficult. 

Section 346-•Number of Signal Faces per Corner 

There shall be at least one signal face for the 
control of traffic on each street entering the inter­
section. 

There shall be a signal face directly in front of 
each approved line of pedestrian crossing, if 
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(&) rJ..c ~«r$pc.k.d'r;<w\S-i'ia.rt,r:e.c-,<lle.)or 
(b) The hazard to even e few pedestrians is con­

siderable. 

Any roadway having more then two moving lanes in 
each direction shall have an auxiliary signal face on 
the left-hand side of the highway, preferably on the far 
left corner of the intersection. This signal face is 
in addition to the normal far-right-corner face. 

Each direction of vehicular traffic warrants a 
signal face virtually in front of it as it approaches 
and crosses the intersection. These conditions can be 
provided only by a separate signal face for each stream 
to be controlled. 

At every intersection where there is considerable 
pedestrian movement it is important that there be a sig 
nal readily seen and understandable by the pedestri 
on whichever side of the street and in whichever direc­
tion he is proceeding. Under some existing installa­
tiorts, he is. required to depend upon a signal barely vis­
ible diagonally across the street, or upon a red signal 
visible against traffic on the street he desires to 
cross. In many instances no yellow signal is visible 
to him and he has no warning that the signals are about 
to change. With the increasing use of special turning 
arrows and the signalizing of one-way streets, there ,are 
points at busy intersections where he has no indication 
whatever as to when he should proceed. 

Section 347--Auxiliary Signal Face Locations 

Proper visibility and effectiveness require auxil­
iary signal faces in the following locations (see Fi~ures 
347a, 347b, and 347c), 

347a--LonA Intersection--Where the signal face is 
more than 100 feet from the limit line of the traffic 
which it controls, an auxiliary near side, right-hand 
signal face s~all be provided. 

347b--Irregular Intersection--When the physical 
shape of the intersectiOl'I is such that the far-cor~er 
signal face is not in the direct view of approaching 
traffic an auxiliary signal face shall be installed at 
8 suitable location so as to give satisfactory visibil-
ity to approaching drivers. 
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3•7c--Obstructed View--Where physical conditions 
prevent a vehicle driver from having a continuous view 
of the signal face for a distance of 200 feet in advance 
of the limit line, an auxiliary signal location should 
be used at the intersection which will provide this vis­
ibility. If, however, physical conditions make it im­
ossible to provide a signal face at the intersection 

ich can be seen for 200 feet, a caution signal, or a 
1gn effective at night reading "Traffic Signal Ahead,• 

should be erected in a suitable position to warn ap­
proaching traffic. 

Section 348--Height of Signal Faces 

The bottan of the housing of a signal face shall be 
not less than 8 feet or more than 10 feet above the side­
walk or, if none, above the pavement grade of the center 
of the highway, except that where it is necessary to 
install a signal face under which vehicles must pass, 
the height to the bottom of the housing shall be a min­
imum of 14 feet 6 inches above the roadway surface. 

Article A-V--Installation 

This article embraces signal-head mountings and 
other design and construction features incidental to 
providing signals conforming to the re11.uirements in 
Articles A-III and A-IV. 

Section 349--Types of Mounting for Signal Head 

Types of signal-head mountings include the follow­
ing: 

(a) Alongside the roadway 
(1) Posts 
(2) Short brackets attached to poles 

(b) Over or in the roadway 
(1) Long brackets or mast arms attached to poles off 

the roadway 
(2) Cable suspension 
(3) Posts or pedestals on islands 

Group (a) has advantages, including simplicity of 
design, ease of access and maintenance, and better con­
formity as to height to the needs of traffic. Of the 
two types in this group, post mountings are preferable. 
In view of the scarcity of materials, existing poles, 
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the signal mountings. 

Mast-arm and cable suspension involve considerable 
lateral strain. Cable suspension interferes with fire 
fightin~ and requires overhead maintenance equipment. 
Both t,r,es involve considerable difficulties in cleaning 
and maintenance, besides placing the signals too high 
for best visibility to waiting traffic and to operators 
of vehicles close to the intersection. They are some­
times necessary at intersections to supplement post­
mounted signals. 

Section 350-•Installation of Underground Conduit and 
Cable 

It is generally desirable to use undergroun"d con­
duit and cable especially at urban intersections. 
the present emergency, however, it will be extreme 
difficult to obtain such material and the alternative 
of using overhead wires for interconnections will often 
be necessary. The possibility of making use of under­
ground conduit of public utilities, which may be entire­
ly suitable at some locations, should be investigated. 

Section 351--Selection of Cable 

1'he cable ls an important element in the success­
ful and economical operation of a signal or a signal 
system. Copper and rubber are two of the most critical 
war materials, and extreme care ls urged in the lay-out 
of signal wiring and intercommections, to use the least 
possible amount of cable. The salvage of cable at lo­
cations where signals are no longer warranted will, to 
some extent, supply that which is heeded for war emer­
gency installations. It will be necessary in some in­
stances to substitute cable or cables of a lesser nUlllber 
of wires for the 10- or 12-conductor cable co111monly used 
and dispense with the spare wires that are norm~lly re­
served for later special uses. To the extent that safe 
operating standards are not departed from, a certain 
amount of overload can also be tolerated. It ls recom­
mended that a responsible electrical engineer _or similar 
authority be consulted when the use of a cable lighter 
unan ufiGV CU~~omarilf installed is contemplated. 

351a. Quality. Experience has proved the deslra­
billt7 of using cable of high qualitf; for all but purely 
temporary installations. 
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351b. Color Code. A standard color code should be 

adopted for traff!c control cables, Such a code indi-

cat•a th~ funatlon to be perfo?'ll&d by conductors with 
various colors and coabinatlons of colors in their braid 

~~. oo1or code aelected for any jurisdiction 
uld paturallJ vary according to the features provided 

'-h• o~•ra1:.l.on of the traffic control s!Jnal or s!Jnll 

Section 352--Insulation 

Adequate insulation shall be provided throughout 
the entire installation, conforming to Fire Underwrit­
ers' specifications. 

Section-3S3--Cable Positions and Clearances 

Positions for traffic control cables shall be such 
as not to interfere with utility structures and wires or 
with positions reserved for them. Suitable clearances 
agreed upon by all interested parties shall be provided 
in all such cases. 

In most communities the utility companies and ap­
propriate governmental agencies have agreed upon certain 
positions on poles and certain positions underground for 
various structures, conduits and wires. Much trouble 
can be avoided if those in charge of traffic signal in­
stallation will work out location standards with such 
other affected groups. Where a pole is used for several 
groups and types of cable it is important to maintain 
satisfactory clearances, both horizontal and vertical, 
to avoid electrical troubles. 

Section 354--Messenger Wires 

All overhead cable shall be supported with a suit­
aerial messenger wire whenever there is a span of 

re than 30 feet. 

The size and strength of messenger wire is depend­
ent on the load to be carried. It is very likely that 
a lighter signal cable will have to be used during the 
emergency, and in this event an appropriate reduC'tion 
in the size and strength of the messenger wire can be 
made. 



~ection ~S'--lltst-Proofed naraware 

Satisfactorily rust-proofed hardware should be 
used in all places open to the weather. 

Section 356--Prevention of Explosives 

Suitable steps shall be taken to prevent explosion 
where underground wiring is used. 

Gases from underground conduits and structures are 
likely to enter the tra'ffl c signal condul t and accumu­
late in the control box. The making and breaking of 
con.tacts in the ·controller have ignited explosive mix­
tures .o £ gases. One satisfactory method of preventing 
this hazard is to seal the conduit with hot wax Just 
below the control box. 

Section 357--Wirlng and Fuses 

All wiring in the signal installation, with ade­
quate provision for fuses, shell be installed in accord­
ance with the current standards and requirements of the 
Board of Fire Underwriters. 

Section. 358--Shielding of Signals 

Each signal face shell, if possible, be so shielded 
by a visor or screen that an approaching driver can see 
only the signal face or feces intended for his observ• 
ance. 

Confusion results if signals are so located that 
operators see two signal faces giving different indica­
tions. 

Section 359--Pointing of Signal Faces 

Each signal face shall be so adjusted vertically 
and horizontally that its beams will be of maximum ef­
fectiveness to the approaching traffic for which it is 
intended. 

For an average urban intersection where the normal ape!d of 
the approaching vehicle is 2!5 miles per hour, the point of marl­
- eftectiveneu would be at the height of & driver•• eyes, about 
e feet to the right of the center line of the pavement &nd about 
75 feet back from the limit line. 
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Frequently poles on which signal faces are installed 
are not exactly vertical. Brackets or other mounting 
fixtures should be so Jesigned that it will be possible 
to adjust the signal face both vertically and horizon­
tally through a considerable angle. 

Article A-VI--Operation 

The ma:iialllll effectiveness of traffic control sig­
nals occurs when they are operated in accordance with 
actual traffic requirements. The need for expediting 
the movement of war workers and materials on streets 
and highways and the traffic changes due to rationing 
make it imperative that existing programs of traffic 
signal operation be critically reviewed for possible 
modification and improvement. The operating standards 
contained herein provide for a reasonable efficiency in 
the operation of signals at warranted locations. 

Section 360--Continuous Operation of Traffic Control 
Signals 

Traffic control signals shall normally be operated 
either as STCF and GO devices, or: 

(a) As a caution signal (flashing yellow) provided 
normal safe approach spe~ds on all approaches 
exceed 8 miles per hour. 

(b) As a combination of caution signal ( flashing 
yellow) and stop· signal ( flashing red), in 
which cases the caution signal shall show in 
all directions for which the normal safe ap• 
proach speed exceeds 8 miles per hour and the 
stop signal shall show in all directions for 
which the normal safe approach speed is less 
than 8 miles per hour. 

(c) In the case of a·"Through Street," as a caution 
signal ( flashing yellow) on the through street 
and as a stop signal ( flashing red) on other 
approaches. 

Signals requiring a showing of red only occasion­
ally, as at drawbridges, fire stations, school cross­
ings and other points, shall show steady green or a 
flashing yellow at. all other times. 

During seasonal shut-downs when it is not desirable 
to operate signals in any of the manners described above, 
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the7 should be turned, hooded or taken down so that op­
erators will be undernomisapprehension that a bulb may 
be burned out. 

Methods ot COllputinf noraal sate approach speeds ha•e been 
de•eloped b7 and are ff&ilable troa the American Autoaobile Asso­
ciat.ion, the Hational Satet.7 Council and the A11erican Association 
ot State Highva7 Officials. These are reproduced on pages 104-
107 ot the Trattic lngineering Handbook, publi■hed b7 the Insti­
tute ot 'l'r&ttic lngineers and the National ConserTBtion Bureau. 

Sectic,n 362--Meanina of Color, Arrow and Special Pedes­
trim Indications 

Color, arrow and special pedestrian indications 
traffic signals should have the meanings ascribed 
them in this section and no other meanings. 

Satisfactory results from traffic signal operation 
require a uniform understanding of their color combina­
tions. Those herein set forth are in basic accord with 
the Uniform Vehicle Code (Act v, Sections 32 and 33), 
copies of which are available through the u. S. Public 
Roads Administration, Washington, D. c. 

The meanings of the indications which should be 
thus prescribed by law are as follows: 

362a--Green 

1. Vehicular traffic facing the signal may pro­
ceed straiaht throuah or turn riaht or left unless a 
sign at such place prohibits either such turn. But ve­
hicular traffic shall yield the right-of--y to other 
vehicles and to pedestrians lawfully within the inter­
section at the time such signal is exhibited. 

2. Pedestrians facina the signal may proceed 
across the roedway within ahy marked or unmarked cross• 
walk. 

1. Vehicular traffic facing the signal shall stop 
before enterina the nearest crosswalk at the intersec­
tion but if such stop caMOt be made in safety, ave­
hicl~ may be driven cautiously through the intersection. 



2. Pedestrians facing ■uch signal are thereby 
advised that there is insufficient time to cross the 
roadway, and any pedestrian then starting to cross shall 
yield the ri&ht-of-way to all vehicles. 

The yellow lens ls required in standard signal ap­
ratus for the reasons indicated in Section 327• Con­
sion has frequently arisen from the absence or misuse 

of this lens, When the length of the yellow vehicle 
clearance interval is correct, and the standard meaning 
above described ls generally observed, necessary func­
tions of warning and clearing the intersection are per­
formed by thl.s interval, 

362c--Red 

1. Vehicular traffic facing the signal shall 
stop before entering the nearest cross-lk at an inter• 
section or at such other point as may be indicated by a 
clearly visible line and ■hall remain standing until 
1reen ls shown alone. 

2, No pedestrian facing such signal shall enter 
the roadway unless he can do so safely and without in­
terfering with any vehicular traffic. 

362d--Red •ith Green Arro• 

1, Vehicular traffic facing such signal may cau• 
tiously enter the intersection only to make the movement 
indicated by such arrow but shall yield the right-of-way 
to pedestrians lawfully within a crosswalk and to other 
traffic lawfully using the intersection. 

2, No pedestrian facing ■uch signal shall enter 
the roadway unless he can do so safely and without in­
terfering with any vehicular traffic. 

The full utility of these special green arrow indi­
cations is dependent upon there being a lane exclusive­
ly available for the movement or movements so indicated, 
Such lanes should be ~learly marked on the roadwaJ sur­
face at all times, 

Wherever it is intended to permit traffic on a cer• 
tain thoroughfare in a given interval to make certain 
movements and prohibit it from makin1 others, the regu• 
lar circular red lens facing that traffic shall be il• 
luminated together with a separate green arrow for each 
permitted movement. 



362e--Flashinf Red (Stop Sifnal) 

When a red lens is illuminated by rapid intermit­
tent flashes, drivers of vehicles shall stop before en­
tering the nearest crosswalk at an intersection or a~ a 
limit line when marked, and the right to proc~d shall 
bet.Subject to the rules applicable after making a stop 
at a Stop si(P'l. 

362£--Flaahlng Yellow (Caution Signal) 

When a yellow lens is illuminated with rapid inter­
mittent flashes, driven of vehicles may proceed I through 
the intersection or past such signal only with caution. 

The use of steady 7ell6w as a caution signal is n 
reco111111ended. 

362g--Pedestrilfll Walk and Wait Sifnals 

Whenever special pedestrian control signals a­
hibiting the words Walk or Jait are in place, such sig­
nals shall indicate as follows: 

(a) Walk--Pedestrians facing such signal may pro­
ceed across the roadway in the direction of 
the signal and shall be given the right-of­
way by the drivers of all vehicles. 

(b) Wait--No pedestrian shall start to cross the 
roadway in the direction of_ such signal, but 
any pedestrian who has partially completed 
his crossing on. the walk signal shall proceed 
to a .sidewalk or safety island while the wait 
signal is showing. 

SectiOl'I 363--Removal of Confusing Colored Lights 

The Uniform Vehicle Code, Act V, Section 37, pro­
hibits the display of any unauthorized si~n, signal, 
marking or device which interferes with the effective­
ness of any official traffic control device. The enact­
ment of this provision is particularly important asap­
plied to all lights of such a color and location as to 
be confused with traffic control signals. Any steps 
necessary to eliminate this serious hazard are warranted. 
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Section 364--Unexpected Conflicts During GO Intervals 

No movement which .may involve an uneJpected- cross­
ing of pathways of moving traffic should be permitted 
during anyGOinterval, except under unusual conditions, 
when: 

(a) The 110vement involves only slight hazard, 
(b) Serious traffic delays are materially reduced by permit­

ting the movement, and 
(c) Traffic subjected to the unexpected conflict is effec­

tively warned thereof. 

When such conditions exist, warning may be given 
by an illuminated sign or under certain conditions by 
the use of a flashing yellow caution signal instead of 
a green GO signal. The foregoing applies not only to 
conflicts as between vehicles but also as between vehi­
cles and pedestrians. 

Section 365--Length of Cycle 

The cycle shall be as short as will accommodate 
the necessary movements. 

Considerable dissatisfaction with traffic control 
signals may be attributed to improper timing. There­
fore, this subject warrants the thorough consideration 
of those who have charge of signal timing. 

Short cycles encourage observance of the signals 
by pedestrians and vehicle drivers. For city conditions 
a cycle length of from 35 to 50 seconds is generally 
found to be satisfactory for the usual intersection. 
For rural intersections it may be desirable to use some­
what longer cycles, giving the extra time to the main 
highway. Signal timing should be established on the 
basis of study of traffic requirements by a competent 

affic engineer. 1 

ction 366--Rotation of Intervals 

Each interval provided for traffic movement should 
generally be given once and only once during each cycle; 
provided, however, that with traffic-actuated control 
by pedestrians or vehicles, intervals not regularly 
utilized may be initiated only when the demand exists. 

l• The N•tiona1 Safety Council h•• publiahed • report on thia ■ ubject 
entltled «Tiaina Stop and Go Si1n•h•" Public Safety Memorandum No. 84. 
A •*111orandumon the subject 11 al10 available from the Aaerican Automobile 
Asaociatir.:n. The subject i• alto treated in the Traffic Encineerin1 Hand• 
book publhhed by the- Inatitute of Traffic Ena.ine-er1 ani the National 
Cona•r•ation Bureau. 
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.. .,._. •• ., ........... , .....,.,,.,.~,.un11 ■al' warratn, tot'Ht aupJ.J.C■t.1on or 
oaiaaion of an inte"al in any one cycle. 

Rothinf herein should be interpreted as prenntinf 
conUnuoua aove■ent ot one line of traffic durinf sever­
al intervals where analysis shows thia procedure to be 
deairable and safe. 

Section 367--P'ixed-Tillle Interval• Prdportioned to Traf­
fic Requirement• 

Cycles ahould be divided into intervals proportion­
ate to the ti■e required by the traffic which will enter 
the intersection during the signal intervals, Where 
the time requirements of the different movements vary 
widely in proportion during different times ot the day 
provision is sometimes made with an automatic ti■ e clo 
tor changing the percentage of total cycle allowed 
each interval to accord reasonably well with the traff 
ti■e requireaents. Where the percentages of the total 
c;vcle required by differ.ant traffic 11ovements do not 
vary materially during the day, the percentages allowed 
the different -intervals should be those which aost ac­
curately accord with the requirements of the heaviest 
traffic hour. 

Usually the volume of traffic per lane entering 
the intersection on a GO interval will not be equal from 
the two directions on the same street. The per-lane 
volume of traffic entering from the heavier direction, 
therefore, should determine the ti11e required for the 
interval. 

Section 368--Limitation of Number of Intervals and 
Special Indications per Cycle 

No interval or special indication should be used 
in a signal cycle Utlless its desirability has been def­
ibitel7 established. 

Section 369--Vehicle Clearance Interval 

A yellow vehicle clearance interval shall be used 
foll01ring each 1reen interval. In no case shall a yel­
low interval be displayed in conjunction with the chan1e 
from red to 1reen. 
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In general, the vehicle clearance interval should 
be not leas than three.seconds, or more than is reason­
ably necessary to clear the intersection of traffic. 
At intersections where apeeda are 36 ■ilea per hour or 
more the clearance interval should be•at least five aec­

nda. 

The uae of the yellow clearance interval as a peri­
during which pedestrians are aupposedtowalk ia dis­

approved. The functions of the yellow interval should 
be excl~sively those of intersection clearance and of 
warning to approaching drivers. 

Section 370--Coordination of Fixed-Time Traffic Control 
Si1nal1 

In general, all fixed-time traffic control signal• 
within 1.200 feet of one another and controlling the 
same roadway should be operated in coordination. 

Great inconvenience and delay result fro• the independent 
operation of closely adjacent signal installations operating OD 

fixed-time control. Most of this dela7 can be elisinatedb7care­
full7 planned coordination. 

Section 371--Types of Coordination 

The most useful classification of traffic control 
signal systems is based on their methodofcoordination. 
Since the primary purpose of thla coordlnatlo~ ls to 
organize and facilitate traffic flow, it ls essential 
to indicate what vehicular traffic will do under the 
various systems. On this basis of classification there 
are three general types of coordination of fixed-time 
signals. These are defined and described in Sections 
372-374 as (a) simultaneous system, (b) alternatesys­

(c) flexible prdgressive system. 

ction 372--Simultaneous System 
I 

A simultaneous system ls one in which all signals 
always Qive the same indication to a given highway at 
the same time. All intervals change at the same instant 
and like intervals are identical at all signal installa­
tions. 

The simultaneous system ls simple and requires but 
one controller. In customary operation, however, it 
has the following dlsadvanta~es: 



(a) The aimultaneoua etoppi!lll ot all traffic along the higb­
wa;r prevents continuous MOVement of vehiclee and reeults 
in low ovei:--all speed. 

Cb) Speeding is encouraged in order to pass ae 11any controlled 
interaectionli u possible before II change of· eig:nale. 

(c) C:,cle length and interval proportioning 111Uet be baaed on 
the heavieet traffic · require111enta encountered.. Since 
the timing 11t all intersections 11t1at be the aa111e, c<m­
siderable inefficiencies are introduced at 110at aign&l 
inatallstiona. 

(d) The aimultanaous etarti:ng of 111u:1y etreet care create■ 11 
sharp peak in power load. 

Section 373--Alternate System 

An alternate system is one in which adjacent 
nals or groups of signals show opposite indicatl 
a given highway at the sa11e time. All signals c 
their indications at the same time, but instead of &11 
signal faces governing one highway changing from red to 
green, the first, third and fifth signal faces or groups 
thus change, while at the same time the second, fourth 
and sixth faces or groups change fro11 green to red. 

Under conditions for which this systeffl ls satis­
factory, it has the following advantages: 

(11) It each succei,ding intersection hae its signal indica­
tions alternated, and it blocka are approximately equal 
in length, continuous 1110Vement of groupa of vehicles at 
approXimately a predaterained epeed is poaaible. If 
groups of intersections ahowthe same signal indications, 
continuous movement is possible for the vehicles at the 
front of the group. 

(b) Speeding is diecour11ged because a vehicle is forced to 
11111ke frequent stops if it exceeds the speed for which 
the system is 11rranged. 

It has the following disadvantages: 

(a) It requires equal 00 intervals for both main and cross 
street traffic, which is inefficient at most interseo­

tions. 
(b) It is not well adapted to " street having blocks of un­

equal length. 
(c) If the signals are alternated by groups, the flow capac­

ity is 111aterially reduced during heavy traffic, the lat,­
ter part of the moving group being delayed betwee 
tersections when the color indication chan(lee, 
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cross etreeta are equall7 spaced, groupinQ' b7 tvo inter­
aecti~e seduces capaci t7 about one-half, while groupinQ' 
by three intersections reduces capacity to about one-­
third. 

Changing a simultaneous system to an alternate 
tem will usually increase the efficiency of traffic 
ement and may be regarded as a step toward progres-

Section 374--Flexible Progressive System 

A flexible progressive system is one using a com­
mon cycle length throughout, in which the individual 
signal faces controlling traffic on a given highway show 
GO indications independently in accordanca with a timing 
schedule designed to permit (as nearly as possible) 
continuous operation of undelayed groups of vehicles 
along the highway at a planned rate of speed, and in 
which the intervals at any signal installation may be 
independently adjusted to the traffic requirements at 
that intersection. 

In general the flexible progressive system when 
efficiently designed and operated has the following ad­
vantages: 

(a) Continuous movement under fayorable conditions of full 
undela7ed groupe of traffic at approximately a prede­
termined epeed h ponible on both the me.in and cro1111 
street• in the system. 

(b) Intervals at each intersection 111a7 be proportioned for 
aaxiaUJI efficiency coneiderinQ' traffic requirements at 
that intersection. 

(c) SpeedinQ' h dbcouraged because a vehicle 111ttet make fre­
quent atope if it exceede the apeed detemined for the 
system. 

( d) Differences in block length can be handled better than 
with other fixed-time systems. 

37S--Degree of Flexibility of Flexible Progres­
sive System 

There are many degrees of flexibility provided by 
systems bearing this name. The least expensive method 
of providing such a system is by the use of unconnected 
synchronous motors receiving energy from a common source 
or from electrically synchronized sources. The second 



general 11ethod involves the use of a 11aster controller 
which •supervises" secondary controllers, which 11a7 or 
may not be of the s7nchronoua 11otor type, at each sig­
nalized intersection. 

With the first 11ethod, a co1111on cycle length and 
proper coordination between controllers will exist as 
long as no trouble occurs, but if one or more control­
lers get out of step, re-coordination must be est11blished 
b7 adjusting with stop watches the lags of t111ers which 
are out of step. 

With the second 11ethod, the master controller pri­
■ aril7 insures that the secondary controllers keep in 
step. The introduction of nU11erous additional features 
of nexibility ls also 11ade possible. Por exa11ple, mos 
equipment of this t)"pe permits changing the length oft 
cycle for the system at different times of day. It i 
also possible to institute flashing operations from the 
central control board at any desired ti11e of day. Some 
t)"pes of equipment provide for several different ti11ing 
schedules, such as one to favor heavy inbound flow in 
the morning, another for average conditions, and a third 
to favor heav7 outbound flow in the late afternoon, thus 
utilizing the street capacity to a greater extent. 

Section 376--Conditiona Affectin& Efficiency of Si&n•l 
System 

Certain conditions seriously reduce the efficiency 
of !!llgnal s7ate11s, even of the 11ost nexible progressive 
s7ste■s. Aaong these are: 

(a) Vef'1 abort ■treet bloclt■, eepeoi&ll7 vb.ere re■■ cmabl,­

hilfh speed■ are po1111ible. (Thie particular condition 
doe• not affect tM eiJIUltaneoua s7■te111. ) 

Cb) lf&rl"ow ■treete where parkinlf and loadinlf interfere with 
tree IIOYeJNAt. 

(o) Traffic COllpoHd of unite of widel7 differing speeds, 
such ■■ et.Net care, buses, trucks, hon~avn nhicles 
and pa1111elllfer autollobilee, eepeciall,- on narrow streets. 

(di Certain tn,ee of 0011plicated inteneoticma, such as thou 
requirinlf three 00 interTala per c7cle. 

(e) Heav;r vol111tea of vehicle■ turninlf into th• arter7, e■Jlfr" 

cial.17 it the block into which the7 turn 1a abort. 

Nevertheless, so11e type of flexible progressive 
s7ste11 generally secures the best results possible b 
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t d traffic hand1· fixed-time control under such stree an 
caps as cannot be removed or relieved. 

Section 377--Selection of Type of Coordination 

The type of coordination chosen should be that which 
careful studies indicate will produce the best traffic 
results. 

377s. FLcxibl, Protr,ssiv• Syst••• In general, 
he flexible progressive syste• is best adapted to the 

efficient movement of traffic. 

377b. Alt,rnote Syste•. The alternate systea may 
prove satisfactory where blocks are of practically even 
length and where the equal GO intervals in all direc­
tions reasonabl1 accord vi th traffic re qui re.ments at 
each major intersection. The lack of flexibility of 
this s1stem not oniy restricts its utility but also pre­
vents desirable readjustments to accord with changes in 
traffic conditions. 

377c. Si11ul to11,ous Syst,a. Intersections not more 
than 300 feet apart often constitute a serious coordi­
nation problem. At normal traffic speeds the time re­
quired to mov, fro• one intersection to the next is so 
short that a ver1 short cycle would be required for a 
flexible progressive or alternate system of control. 
If only two such intersections are to be coordinated, 
the best plan 1-i generally to operat~ •!0 c::- 39 a simul­
taneous s~dtem, giving an uple GO interval on the main 
strP.et for a major portion of the traffic to clear 
through both intersections. If two such close intersec­
.~uns are encountered in a larger group to be coordina­
ted, the best plan is to select the flexible progres­
sive system and to adjust the lags at both ot the close 
intersections so as to interfere the least with the con­
tinuous movement of traffic. Frequently this will re­
sult in virtually simultaneous operation of these two 
signal installations. Except for this liaited applica­

ion and perhaps other rare exceptions, the use of the 
imultaneous system is not recommended. 

Section 378--Speed for Pro1re11ive Systems 

The speed or speeds for which a flexible progres­
sive system is designed should accord reasonabl1 with 
what speed tests show would be the speed of movement of 
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vehicles if cross traffic delays were eliminated. After 
drivers have become accustomed to a progressive system, 
it may be possible to increase the speed with safety. 

Local authorities should be careful to avoid design 
speeds which will conflict with State laws governing 
speeds. 

Section 379--Signs Indicating Timed Speed 

Timed speed or best speed signs (see Part I, Sec­
tion 141) should always be erected to guide drivers 
operating under an alternate or flexible progressive 
system. Such signs should be located close to the sig­
nal indication by which the driver is guided. They may 
be erected at every signalized intersection or, if t 
blocks are short, at every other intersection. 

Article A-VII--Maintenence 

Much of the authority of signals is dependent upon 
their compelling effectiveness. Proper maintenance is 
therefore of primary importance if they are to command 
the desired respect. If it is important that street 
lights be regularly and effectively l!laintained, how l!luch 
more desirable is proper maintenance for traffi,c slgnals, 
which have so large an effect on traffic accidents. 
Good maintenance also increases the effective life of 
traffic equipment. 

The standards set forth herein are intended to pro­
vide the essential features for an adequate maintenance 
program. 

Section 381--Inspection end Bulb Replacement 

Traffic signal installations should be systemati­
cally inspected for lamp outages and satisfactory oper­
ation. All burned out bulbs should be replaced. 

Section 382--Cleening 

Signal lenses, reflectors and bulbs shouldbethor­
oughly cleaned at least once every six months. Lenses 
and reflectors should always be cleaned when bulbs are 
replaced, unless the last regular cleaning has been very 

recent. 
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The reduction in brillia.nc7 of a signal indication resulting 
from even a noderate amount of dust and dirt is generall7 ver7 
much underestimated. 

The frequenc7 with which cleaning ia required will var7 ac­
cording to the location of the signal. ! eignal located 011 a 
bridge over railroad tracks aa7 require cleaning once a 110nth. 

ection 383--Maintenance of Controllers 

Every controller shall be kept in effective opera­
tion in strict accordance with its predetermined timing 
schedule. For this purpose the following are minimum 
standards: 

383a--Lubrication--Controllers shall be carefully 
lubricated in accordance with a lubrication chart fur­
nished by the manufacturer at least as frequently as is 
specified by the manufacturer and more frequently if ex­
perience proves it necessary, 

Different controllers require lubrication at widely 
different intervals. The more complex the control mech­
anism, the larger the number of moving parts, and the 
more work they do, the more exacting will be the lubri­
cation requirements .. 

The manufacturer should furnish a simple lubrica­
tion chart showing clearly the points requiring lubrica­
tion and the kind or kinds of lubricant to be used. No 
other lubricant should be used unless its appropriate­
ness has been established. If the desired lubricant is 
not available in the present emergency, the manufacturer 
should be consulted concerning a proper substitute. 

383b. Timinf. The correctness of timed operation 
of the controller should be carefully checked at least 
once each six months. 

The checking as to timing can be done effectively 
in connection with cleaning, lubrication or overhauling. 
The length of each interval should be recorded for at 
least two complete cycles. These should then be checked 
against the timing schedule, which should be located in 
the control box housing. 

A coordinated signal system should be checked as 
to timing by having an observer drive through the sys­
tem twice a week. 
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•"° Kouoeo~~, ~or cneCKiq ~11ll..tli &r1ees from the poseibili­
t7 of •echanical or electrical ■isadjuat■ente or unauthorised 
chanf•• in ti■ing, 

383c. OverhtJuling. Ever7 controller should be re­
moved from service and overhauled at least once every 
twelve months, 

The overhauling should consist of a thorough clean­
ing, checking for correctness of operation, a careful 
inspection for worn parts or parts out of position, any 
necessary adjustments, replacement of necessar7 parts, 
and lubrication. the controller should then be placed 
On test in the shop for at least two da7s, during which 
period several observations should be made as to whether 
its operation is in strict accordance with the timing 
schedule, and otherwise satisfactory. 

Section 384--Painting 

Signal heads, brackets, poles, posts, control box­
es, housings and conduits above ground should be re­
painted at least ever7 two 7ears, and as much oftener 
as may be necessary to prevent corrosion and to main­
tain the good appearance of the equipment. 

Section 38S--Record Keeping 

Thorough maintenance records should be kept and 
analyzed at regular intervals to determine future poli­
cies as to equipment purchases and maintenance program, 

Good maintenance records are valuable in a number 
of ways: 

(a) Careful analysis will aaeiat in deter■ininf whether crlX!t 
the •ainte11ance prograa in use is satisfactory. 

(b) Analysis of costs will aid in deciding upon types of 
equip.ant to be purchased and i■prove-nts in ■ainte­
nance ■ethods. 

(c) Maintenance records 11&7 be subpoenaed by courts in cdn­

nection with accident cases. 

Maintenance records should indicate the necessary 
time required and costs of cleaning, lubrication, re tim­
ing, overhauling, bulb replacement, paintinll, et cetera, 
for each signal installation and for each specific con-

troller. 
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B--Flashing Signals 

Group B embraces all traffic signals other than 
traffic control (STOP and GO) signals. These include 
STOP, caution and train-approach signals. With the ex­
ception of the train-approach wigwag signal all are 
flashl~g, and the latter is classed as flashing since 

t produces a similar effect. 

Article B-I--Legal Authority 

Flashing signals should be placed along the high­
way only by the properly constituted authorities having 
jurisdiction. 

Article B-II--Application 

Section 386--Conditions Warranting STOP and Caution 
Signals 

Stop and caution signals shall be used as parts of 
a traffic control signal installation not continuously 
operated as STOP and GO signals, under the conditions 
set forth in Section 360. 

STOP signals are also desirable instead of or in 
conjunction with STOP signs at especially hazardous in­
tersections. 

Caution signals should be used to mark permanent 
obstructions in the line of travel on the roadway, such 
as safety zones, posts, bridl!e structures and abutments. 
They may also be used to attract attention to slow-type 
signs marking exceptionally hazardous road conditions, 
such as the end of a road, a sharp turn or a steep 
grade, but they fall to impress unless confined to points 
of extreme danger. 

Section 387- -Conditions Warranting Train-Approac~ Sipls 

Train-approach signals shall be installed at rail­
road grade crossings to wam highway traffic of any ap­
proaching train where the volume of flow on either the 
railroad or the highway is considerable, or where physi~ 
cal obstructions to clear vision exist on the highway 
approaches. 

Such signals shall be used for no other purpose. 
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Train-approach signals have been standardized in 
all particulars of application, design and location by 
the Association of American Railroads as shown in its 
Bulletin No. 3 on Railroad Highway Grade Crossing Pro­
tection (see Section 369). 

Where signal equipment cannot be obtained for such 
installations during the present emergency two alterna­
tives are possible: 

(a) The crossing can be protected by a watchman or gates. 
(bl The proper authority, if so empowered by law, can desig­

nate the crossing as a STOP crossing and STOP signs can 
be erected. 

Article B-III-•Design and Operation 

Section 388--SIOP and C,n,tion Signals 

Signal heads for STOP and Caution signals, while 
they n1ay vary in minor details of shape and dimensions, 
shall include the following essentials: 

(a) 

(b) 

(c) 

(d) 

(e) 

Each lens shall have a visible diameter of not 
less than 8 inches. 

The illiminating element, lens, reflector and 
visor shall be of such design as to render the 
Jens, when illuminated, clearly visible to 
traffic facing the signal at all distances 
from 10 to 300 feet under all light and at­
mospheric conditions except dense fog. 

The light shall flash- continuously at a rate 
not less than 50 or more than 70 times per 
minute. The illuminated period shall be at 
least as long as the dark period. 

'nie colors of the lenses shall be red for stop 
and yellow for caution. 

When a flashing signal is used in combination 
with a standard sign, it shall be incorporated 
in the design of the sign above the symbol or 
word message which the sign indicates. An 
alternative to this is flashing illumination 
of the symbol or word message itself. 

Beacons showing steady lights are not recommended, 
because they lack attracting power and are likely to be 
confused with other lights. 
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Section 389--Train-Approach Signals 

The Association of American Railroads has approved 
two types of signals to give warning to the user of a 
highway of the approach of a train at a railroad cross­
ing: 

(a) !"lashing light type - with two red lights 111ounted hori­
zontally and flashing alternately. 

(b) Wigwag type - with a swinging target and red light. 

The standards adopted by the Association of Ameri­
can Railroads also include the following requirements: 

Train-approach signals shall be mounted on the same 
post that carries the standard railroljl(I crossing sign 
and shall nbt be used at any other plue or for any other 
purpose. 

Signal indications shall begin not less than 20 
seconds before the arrival of the fastest train operat­
ing over the crossing. 

Acceptance of this provision is based on the emer­
gency period, pending study and the development of a 
satisfactory circuit which will relate the start of the 
signal to the approach speed of each train. 

The length of stroke of the swinging light in the 
wigwag type measured horizontally between extreme posi­
tions, and the distance between centers of lights in the 
flashing type, shall be 30 inches. The number of com­
plete swings of the wigwag type and the number of flashes 
of each light in the flashing type shall be not less 
than 30 or more than 45 per minute. 

Flashing Light Type- -Each flashing light unit shall 
rovide an indication having a beam candlepower of uni­

rm intensity at any angle up to 10 degrees on either 
ide of the axis, and the range at any point in the 20-

degree angle under bright sunlight conditions with the 
sun at or near the zenith shall be not less than 1,500 
feet when a 10-watt lamp rated at 1000 hours is burned 
at rated voltage. Lenses or roundels for the indica­
tion shall be sf inches in diameter minimum, and shall 
be in accordance with Association of American Railroads 
Signal Section Specification 69. 
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wiswas Jype--1ne s1gna1 11gnt, wnen tne disk is 
suspended vertically, shall have a range at night of 
1,500 feet through a total angle of not less than 30 
degrees when a 10-watt lamp rated at 1000 hours is 
burned at rated voltage. 

Lenses or roundels shall be 5 inches in diameter 
minimum, and in accordance with Association of Ameri­
can Railroads Signal Section Specification 69. 

Care should be taken to point train approach sl~ 
nals so that, the beams will be of 111axi111U111 effect to ·the 
approaching traffic which it ls intended to control. 

Article B-IV--Location 

Section 390- -Location with Respect to Roadway ,and Hazard 

The purpose of a signal other than a traffic con­
trol si~nal should largely govern its location with re­
spect to the roadway and the hazard warranting the sig­
nal. Following are the suitable locations: 

8TOP or caution signals 

Train-approach signals 

Same as STOP and slow-type signs or 
suspended over the center of an inter­
section. 
At the right side of the roadwa:,- ud 
at such a distance from the center line 
of the track that a vehicle in the &p'­

proaching traffic lane will stop at 
least 15 feet from the center of the 
nearest track before passing the signal. 

There should be a train-approach signal e~ch side 
of the track or tracks, at the right side of the road­
way. '!'he location of train-approach signals in the cen­
ter of the roadway is not reco111111ended, even in wide 
roadways. 

Section 391--Height of Signals 

The height of signals in this group should be as 
follows: 

(a) On obstructions, 4 feet above pavement. 
(b) On safet:,- ~ones, 4 feet and 12 feet above paveMnt. 
(c) At the roadside, 8 feet above pave111ent. 
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(d) At railroad cr0Hilll111, not lese than 7 or 1110re than Q 

feet above paveaent. 
Ce) Suspended over roadway, not leas than 14½ feet. 

Article B-V--Maintenance 

392--Standards for Maintenance 

The same considerations govern the maintenance of 
signals that appl7 to traffic control signals. 
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PART IV--ISLANDS 

Introduction 

Islands are constructed to expedite or facilitate 
the safe movement of vehicular and pedestrian traffic. 
Under the present war emergency the importance of their 
proper application and design to accomplish this purpose 
and at the same ·time be adequate for all degrees of 
permitted illumination ls greatly increased. 

Efforts in regard to islands sh~uld be directed 
during the present emergency primarily toward removing 
all small islands that serve no useful purpose, rede­
signing other islands to reduce their hazardous features, 
and increasing the visibility of pedestrian refuge and 
other necessary islands. The visibility should be i 
creased by proper application of paint and effective 
reflecting materials rather than by illumination which 
requires critical material and must be turned out or 
reduced in intensity during blackout conditions. 

As with pavement markings, most of the effective 
designs and markings for islands during blackout driv­
ing conditions are also effective for normal driving 
conditions. 

Classification 

Islands may be classified functionally and physi­
cally as follows: 

"· SA!l'ffi ZONES B. 'l'RAFJl'IC ISLANDS 

1. Loading islands l. Divillional 
{a) Perll!&llent 2. Channell 11illl1 

{b) Re,novable 3. Rotary 
(cl PreliJlinary 

2. Pedestrian refuge iel&nds 

Safety zones include all areas in roadways set 
aside for persons on foot. 1raffic islands include all 
areas created for the separation and directing of vehi­
cular traffic. Although the basic functions and design 
of the two groups are quite different, and for conveni­
ence are treated separately, it is common for an island 
to serve both as a pedestrian safety zone and as a traf­

fic island. 
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Standardization 

Islands are not adapted to detailed standardiza­
tion. This manual sets forth certain basic require­
ments that should be met in the design, construction 
and illumination of islands, certain minimum dimensions 
that should be observed, and certain defects of design 
that should be avoided. 

A··SAFETY ZONES 

Article A-I--Legal Authority 

The only questions of legal authority involved in 
the establishment of islands are the authority to place 
them in roadways where they might obstruct vehicular 
traffic, and the authority to exclude that traffic from 
them. 

A model of legal authority for the establishment 
of safety zones is presented in the Model Traffic Ordi­
nances, Part II, Section 14, and authority for the ex­
clusion of vehicular traffic from such zones is provided 
in Article XI, Section 101, of Act V, Uniform Vehicle 
Code. 

Article A-II--Application 

Of the conditions which should be considered in 
determining whether or not a safety zone ls warranted, 
the following are of major importance: 

(al Accident frequency 
(bl Density of vehicular traffic 
(c) Density of pedestrian traffic 

(d) Speed of vehicular traffic 
(e) Width.of roadway 
(f) Complexity of intersection 

Section 401--Functions of Safety Zones 

Safety zones are used principally in cities to af­
ford protection to pedestrians at street-car loading 
points or where they are unable to cross wide roadways 
safely without stopping. They may fill several useful 
functions: 

(a) Provide opportunity for street-car passengers to await, 
enter or leave street cars in safety. 

(bl Serve as loading points for buses on streets where there 
is both street-car and bus traffic. 
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(c) Expedite vehicular trsffic by permitting it to contin11e 
in motion while street cars and buses are stopped for 
loading, 

(d) Provide protection for pedestrians cro&sing the roadwa,y. 
(e) Expedite vehicular traffic by serving as divisional is­

lands to separate opposing stream& and hold vehicles in 
lanes. 

Section 402--Loading Islands 

Loading islands are warranted and should be estab­
lished at street-car stops under any of the following 
conditions: 

(a) Where both vehicular and pedestrian traffic are suffici­
ently heavy to require phy&ical separation. 

(b) Where the speed of vehicular traffic along the roadway ill 
so high that pb7Bical protection is required for e-o-en a 
liaited nuaber of pedestrians. 

(el Where accident experience indicates the need, 

Loading islands should be used by buses as well as 
street cars on streets where both t)'pes of vehicles are 
operated, but if a separate loading place is used by 
buses, it should be located on the corner away from the 
loading island, to avoid congestion in the adjacent 
traffic lanes. 

Section 403--Types of Loading Islands 

403a, The Pen11anent type of loading island should 
always be used if possible in order to afford maximum 
protection to pedestrians (see Section 419a). 

403b, The reMovable type of loading island may be 
used instead of the permanent type at points where per­
manent structures cannot be permitted because unobstruc 
ted use of the roadway may be required at times (see 

Section 419b). 

403c. A preliMinary type of loading island may be 
used where apparent need for it is indicated by condi­
tions or suggested by public requests, but where it is 
considered advisable to make actual tests of the need 
before constructing a permanent island, or where insuf­
ficient funds are available for permanent construction. 
Preliminary installations should be replaced as soon as 
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possible with a type which provides more.effective end 
protection (see Section 419c). 

Section 404--Pedestrian Refuge Islands 

Pedestrian refuge islands shall be used in urban 
areas on exceptionally wide roadways or in large or ir­
regularly shaped intersections where there is a consid­
erable amount of pedestrian traffic and where heavy 
volumes of vehicular tratfic make it difficult and dan• 
gerous for pedestrians to cross. No such island shall 
be placed where there is less than 20 feet between it 
and the adjacent sidewalk or another island. 

Pedestrian refuge islands should not be located in 
roadways carrying fast-moving vehicles unless they can 
be so placed, usually in the center of the roadway be­
tween the opposing streams of traffic, as not to create 
hazards to the vehicles. At any other point in such 
roadways where there is considerable pedestrian move­
ment across the roadway it should be protected by other 
means, such as a pedestrian actuated traffic signal or 
a pedestrian overpass or underpass. 

Pedestrians in any considerable number should not 
be required, particularly at uncontrolled intersections, 
to find their way through more than four lines of traf­
fic without the refuge of a center island, or through 
more than three lines in one direct ion without an inter­
mediate island. Such islands may also be desirable at 
signalized intersections to reduce the clearance period 
and expedite traffic. 

Section 405--Direction of Flow at Islands 

Whenever islands are established in roadway areas, 
the local traffic authority shall specify, in each case., 
whether vehicles may pass on both sides of the island 
or are restricted to passing only on the right, and 
standard signs designating such regulations shall be 
placed properly to inform the vehicle driver. 

Article A-III--Design 

Section 406--Elements of Design 

Loading and refuge islands shall be designed first 
to afford as great protection as necessary to the car 
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rider or other pede:itrian and second to create as little 
hazard as possible to passing vehicles. 

The following are the principal elements in· the 
design and construction of safety zones: 

(a) Platform or pave111ent marking designating the restt'icted 
&rea. 

(b J Protection of area on the end toward approaching vehi­
cle11. 

(c) Protection of area along the eide toward the curb. 
( d l Reflectorization and illumination of end protection and 

area.. 

SectiOt'l 407--Designation of Area by Platform 

The area of a safety zooe is frequently designated 
by the constructioo of a platform raised above the pave­
ment level to a1'J)roximately the satne height as the ad­
jacent sidewalks. Such platforms are generally made in 
permanent form of concrete or similar material but in 
some instances, for economy or convenience, platforms 
or loading islands are made of wood in less permanent 
forms. 

When wooden pJ at forms are used, they she 11 be 
built in the most substantial manner possible, the 
~eight shall be the same as that specified for the per­
manent type, and the outside edges shall be faced 
smoothly, similar to the curbing. 

Section 408--Designation of Area by Pavement Markings 

Pavement ftlarkings todesignate a safety zone, where 
a platform is not used, shall be as permanent as possi­
ble, rut shall not be considered as sufficient in thelll­
selves to protect pedestrians. When located in the line 
of traffic, they shall always be supplemented by ade­
quate devices for end protection. 

The so-called safety zone made by simple pavement 
markings with or without buttons but _without other pro­
tection is danrerous and is not recommended. 

Section 409--End Protect~on of Loading Islands 

All loading islands shall have adequate physical 
protection at the end toward apProaching traffic in the 
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form of an abutment to withstand the impact of colliding 
vehicles. 01 the approach side of the abutment, mark­
ings as described in Sections 229 and 238 for hazard01,1s 
objects shall be used. 

Wherever possible and particularly at rural or 
high-speed locations, the abutment should have an elon­

ated prow extending from 20 to 50 feet into the V­
haped area avoided by vehicles diverging to pass on 

either side of the safety zone. The top surface should 
be rounded and should slope from within 2 inches of the 
pavement surface to 6 inches over a distance of 5 feet 
and then gradually upward until it reaches the abutment 
at an elevation of 18 inches. 

Vertical posts (three or more) solidly set in the 
pavement in a curve so as to deflect colliding vehicles, 
or removable posts firmly set in deep sockets in the 
ground in a curve, so installed that they can be remov!!d 
and the foundation holes covered, are permissible for 
temporary or removable zpnes; but they cannot be re­
garded as adequate protection against serious hazards 
to vehicles colliding with them. 

Section 410--Side Protection of Loading Islands 

Side protection of loading islands is warranted 
only where unusually hazardous conditions indicate its 
need, In some instances where an abutment is. placed at 
the end of the loading space, but no platform is pro­
vided, properly designed side protection ~ay be desir­
able. 

Where side protection is deemed essential 1 t should 
be provided by a line of fixed or firmly secured remov­
able posts, not less than 3 feet high and set not more 
than 8 feet apart. In the absence of a r.aised platform 
a substantial sheet of metal, exten.ding at least 1,2 

nches above the pavement, should be placed along the 
ine of posts, on the side of vehicular traffic, to pre­

vehicle wheels from striking the posts, to divert 
such traffic away from the loading island and to serve 
as a splash plate. 

In no instance should posts for side protection be 
located within a crosswalk. 
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Section 411--Pedestrian Refuge Island Protection 

Since refuge islands are generally located on the 
medial line of a highway, where vehicular traffic passes 
in opposite directions on either side, only a moderate 
amount of end protection ls necessary. W'hen the island 
is located at a point where traffic passes in the same 
direction on both sides, it should be provided with the 
same type of end pr6tection as a permanent loading is­
land. Generally, refu~e islands are short in length 
and quite freq~ently are located in crosswalk areas 
where no side protection is possible. 

Section 412--Illumination and Reflectorization of Safety 
Zones 

11'loodlights and flashing lights as prescribed prio 
to the war emergency are still to be regarded as pro 
vlding the best illumination for safety zones, but, if 
used, provision must be made for turning them out or 
reducing their intensity to 111eet blackout requlre111ents·. 

For new safety-zone installations, the fixtures 
and wiring necessary to provide floodlights or flashing 
yellow lights will probably not be available during the 
war e111ergency. In their absence, the necessary night 
visibility shall be obtained by the use of beaded paint, 
reflectorized materials or reflecting buttons. 

Section 413--Signs at Safetv Zones 

An appropriate standard sign of the reflecting 
type shall be placed on every safety zone in the line 
of traffic flow at the end toward approaching traffic. 
The height of the center of the sign shall be not more 
than 3% feet above the pavement and, except in the case 
of pedestrian refuge islands located in the center of 
the roadway, shall indicate whether. traffic fflUst keep 
to the ri,aht or may use either side. 

Appropriate signs mounted 8 feet above the pave• 
ment shall be placed along the curb of the sidewalk 
adjacent to all loading islands prohibiting pa~king '!f'. 
posite the entire length of the island and for such d1S• 
tance beyond the point opposite each end _thereof, as is 
necessary to permit easy passing by mov~ng vehicular 
traffic. (Section 110, Act V, Uniform Vehicle Code,) 
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Section 414--Markings at Safety Zones 

The approach to a safety zone in the line of traf­
fic flow where floodlights or flashing yellow lights 
are not used shall be marked on the pavement as pro­
vided in Section 229 using reflectorized paint. The 

nd of the zone toward approaching traffic shall be 
rked according to the standards presented in Sections 

238 and 242. 

Section 415--Shape of Safety Zones 

Loading islands and pedestrian refuge islands lo­
cated in strai~ht streets are generally rectangular, 
frequently with tbP. ends pointed or rounded. Pedestrian 
refuge islands in wide irregular roadway areas should be 
of proper shape to fit the general layout. 

Section 416--Height of Platform 

The platform height .of all islands used by pedes­
trians shall be from 5 to 7 inches and in general shall 
conform to local s tanda rqs of curb height for sidewalks. 
Where additional surfacing is anticipated on the road­
way pavement, due allowance shall be m~de for it. 

Section 417--Dimensions of Loading Islands 

Loading islands shall be at least 4 feet wide and 
shall be long enough to provide adequate access to car 
entrances for the number of cars ordinarily stopped at 
the island at one time. 

Because of the difference in widths of street cars, 
no standard distance from the rail can be specified. 
Platforms should be built to accommodate the narrowest 

If any cars are operated which would overhang the 
edge of the island, warning to this effect should be 
iven by marking a safe clearance distance, 

Section 418--Dimensions of Pedestrian Refuge Islands 

Pedestrian refuge islands shall not be less than 
3½ feet wide and the usable length shall not be less 
than S feet or less than the width of the approaching 
crosswalk. 
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419a. The Pernanent type of loading island should 
be designed in accord with the followini specifications: 

(a) Shape 
(b) Designation of area 

Platform 
Pavement 

(c) Dimensions 
Length 
Width 
Height 

(d) End protection 
( e ·1 Side protect ion 

(f) Markings 

(h) Reflectorizstion 

Rectangle (V-shaped end preferred) 

Concrete 
!l'ixed posts, with buttons or other re-­
fleeting material 

Providing access to all car entrances 
4 feet minilllll1n 
5 to 7 inches, equal to adjacent curbs 
Sloping abutMent (V-shaped preferred) 
Platform curbing (posts and sheet metal 
guard optional) 

Stripes on end protection, including edge 
of platform (see Section 414) 

"Safety Zone• center not more than 3½ feet 
high 

Highly reflectorized end 

419b. The removable type should be designed in 
accord with the foregoing specifications except in the 
following items: 

(b) Designation of area 
Platform Wood 
Pavement 

(d) End protection 
(el Side protection 

Removable posts in deep sockets 
Re1110vable posts 
Same (optional) 

419c. '!'he Prelinunary type of loading islarld 
should be designed in accord'with the foregoing speci­
fications except in the following items: 

(bl Designation of ares Re1110vsble poets with heavy bases 
(d) Ind protection Re1110vable posts 
(e) Side protection Same (chain optional) 

Sectioo 420--Sunmary Specifications of Pedestrian Refuge 
Islands 

pedestrian refuge islands should be designed in 
accord with the following specifications: 
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(a) Shape 

(b) Designation of area 
Platform 
Pavement 

(c) Dimensions 
r,ength 

Width 
Height 

(e) Side protect ion 
(t) Markings 

/ 

Rectangle in straight street; to fit plan 
in wide road intersec~ion 

Concrete 
Posts 

15 feet 11inunu,,, not less than crosswalk 
vidth 

3½ feet or more 
5 to 7 inches, equal to adjacent curb 
Curbing 
End protection 

Article A-IV--Location 

Section 421--Loading Islands 

Loading islands shall be located at street inter­
sections with the end at the near edge of the cross­
walk, unless such location is unavailable because of 
switches, turning movements or similar conditions. When 
a loading island is located in the middle of a long city 
block, a special crosswalk .shall be marked giving ac­
cess to it on the side of the island at one or more se-

• lected points. 

In no case shall a loading island be established 
unless there is at least one available traffic lane 9½ 
feet wide between the curb and the island. 

Section 422--Pedestrian Refuge Islands 

Normally, pedestrian refuge islands shall be cen­
tered on the medial line of the roadway and within the 
lines of the crosswalk. 

On roadways carrying eight lanes of traffic, at 
~est two refuge islands shall be provided at each 

osswalk,and when an island is on the medial line of 
e roadway, two additional islands shall be used; 

On roadways with street-car tracks, and wide 
enough to carry two or more moving lanes of traffic on 
each sloe of the tracks, refuge islands should be pro­
vided on each side of the street-car tracks. 
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Article B-I--Legal Authority 

Traffic islands are elements of street and highway 
design and as such require no other authority. 

Article B-II--Application 

Of the conditions which should be conside~ed in 
deter111ining whether or not a traffic island is warranted, 
the following are of major importance: 

(a) Accident frequency 
(b) Density of vehicular traffic 
(c) Speed of vehicular traffic 
(d) Requirements for physical regulation 
(e) Width of roadway 
(f) Complexity of intersection 
(Q') Physical obstructions in roadway, such as inonwnente and 

supports of overhead structures 

Section 423--Types of Traffic Islands 

Traffic islands of the divisional and chiitmellz­
in~ types, which do not add materially to the total 
width of roadway, are applicable in highly developed 
urban areas as well as suburban and rural areas. Be­
cause of the space required for adequate rotary move­
ment of traffic, rotary islands, except in the case of 
circles and small parks laid Out with the original 
street systelll, have their principal application in sub­
urban and rural districts, where the cost of land is 

not. prol'\ib1.t.1ve .. 

Section 424--Divisional Traffic Island 

As the potential speeds of automobiles have in­
creased and highway surfaces have been improved, the 
hazards of higher passing speeds have vastly increased. 
While this condition has been met to some extent by 
widening the roadway to three, four and even more lanes, 
the hazard still remains so long as there is a common 
surface in the center of the highway which is acces­
sible to traffic 111oving in opposite directions. The 
ODlJ adequate means of preventin1 such hazard is the 

iff~ta11at1on of vr~ffic islands in th~ fo~m Of ralsea 
111edial strips, which may be of any width from! ft~P~~ 
curbing to a broad parked strip. 
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• The divisional type of traffic island shall be 

p1.~~! l~ftaitudintllY in Q n,, ro1dwa1 to separate the 
two different directions of traffic in a roadway of 

·four or more lanes in open country. 

Divisional islands may also be used to separate 
streams of traffic under any of the following condi­
tions: 

(a) In a roadway of two lanes where it ia desired to preTent 
vehicles going in the aame direction from paashljf one 

another, as for example, at narrow bridges, viaducts 
or underpasses, or on dangerous curves or hillcreats. 

(bl In a roadway of six or more lanes where it ie desired to 
separate the slow 110ving ),ocal traffic serving the abut­
ting propert7 alonQ' the sides from the faster tbrollfth 
traffic 110ving in the same direction nearer the center, 

(cl In a roadway of any width where it is desired to provide 
a physical guide to traffic approaching a fixed obstruc­
tion, such ae a bridge support or a safety sone. 

( d l In a roadway at the ends of tunnels or bridi(ea or where 
traffic is regularly stopped for toll or inspection 
purpoeea .. 

Section 42S--Channelizing Traffic Island 

While the hazard of collision will tend to prevent 
a motorist from diverging from a straight course on a 
narrow roadway, there is a tendency on the part of 11aI1Y 
rivers to wander without good judgment on wide roadwaTs, 
pecially at_ intersections where there is a broad ex­

anse of pavement, This tendency can be checked bT the 
installation of channelizing islands in areas not used 
by the normal flow of traffic. 

The channelizing type of traffic island may be used 
in large or complicated intersections or in the approach­
es thereto of streets four or more lanes in width to 
guide vehicles into a proper path of travel through the 
area. 



The rotary type of traffic island may be usett where 
two or more highways carryinll heavy traffic int·ersect 
and it ls desirable to raise the capacity of the inter­
section.as nearly as possible to the combined capaci­
ties of the highways with6ut grade separation, by co111-
pelling all traffic to flow to the right around the 
isl,nd located in the center. 

Article B-IIl·•Design 

Section 427--Elements of Design 

The elements of design used•for traffic islands 
vary considerably from those used for safety zones. 
Safety zones must provide for the protection of pedes­
trians, while this feature ls not necessary for traffi 
islands that do not also serve as pedestrian refug 
islands. 

Section 428--Desigl'lation of Area 

In most cases traffic islands are desl~nated by 
curbs. However, during the present emergency period, 
wt.en curbs and posts will becoae hazards durlnd black­
OU~S ana a1mouis, designation b1 pavement markings or 

roughened surfaces are preferable for small areas in the 
direct line of traffic within an intersection that does 
not contain monUJ11ents or other obstructions and are not 
used to any considerable degree by pedestrians. 

The use of high curbs or posts creates an unneces­
sar7 hazard to vehicles during blackouts when there is 
no need of channelizing traffic. 

Where it is important that vehicle operators be 
able to see beyond the island, shrubbery should not ex­
ceed 2 feet in height, so that it will not obstruct the 
operator's view. Mo such 111111 tat.ion is necessary in the 
case of large rotary islands. 

Occaeion&lly conditions aay warrant the use of ■ushrooa but­
tons to designate the area of traffic islands, especially of the 
cham'ISli■iDlf type. 
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Section 429--End and Side Protection for Traffic Islands 

Traffic islands generally do not require any end 
or side protection other than the curbing, except that 
narrow divisional isla_nds should be provided with 
slopes on the end toward approaching vehicular traffic 
to avoid damage to colliding vehicles. 

ction 430--Illumination and Reflectorization of Traf­
fic Islands 

Illumination of traffic islands without high curbs 
is generally not necessary. 

In rural locations or in the case of narrow islands 
in the line of traffic flow, the same methods of re­
flectorization shall be adopted as are specified for 
safety zones. 

Where the narrow end of a traffic island with high 
curbs faces approaching traffic for the purpose of seg­
regating or channelizing parallel streams of flow, an 
apprepriate reflect-0rized or illuminated sign shall be 
used to mark its location. 

Section 431--Signs at Traffic Islands 

Small traffic islands with curbs ·more than 3 inches 
high in the line of traffic streams shall be protected 
by appropriate reflectorized signs unless adequately 
·illuminated. 

Section 432--Markings at Traffic Islands 

Traffic islands in the line of traffic streams 
shall be marked in the manner provided for safety zones 
in Section 414 and obstruction markings in Section 238. 

of Traffic Islands 

The shape of a traffic island is dependent upon 
location and the function it is to perform. 

Traffic islands of the Divisional type are usually 
long and relatively narrow rectangles. 

Traffic islands used for Channelizine purposes are 
likely to be any shape, although the majority are modi­
fications of triangles. 
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·1·ran·1c lslan~s ot· the Kotary type are usually cir­
cles or some modified form that approximates a circle 
or an ellipse. They may be extended in one direction 
to such degree that they become rectangles with rounded 
ends, while occasionally they are quite irregular in 
shape to flt peculiar conditions. 

In any case, they should be of sufficient size and 
of proper design to permit reasonable speed around them 
and to make approaching vehicles from the various high­
ways reduce speed sufficiently so that safe convergence 
will result. The distances between much used entrances 
and outlets should be sufficient to permit vehicles to 
weave through the stream to the desired outlet without 
interrupting continuous flow of traffic. 

Section 434--Height of Traffic Islands 

Traffic islands that also serve occasionally as 
pedestrian safety zones should be designed as to hei~t 
and curbing to meet the requirements for safety zones. 
Otherwise they should be built with low, rounded or 
sloping curbs to minimize the possibility of damage to 
motor vehicles if they are mounted. 

Section 435--Dimensions of Divisional and Channelizing 
Traffic Islands 

Divisional and channelizing traffic islands shall 
preferably be not less than 2 feet wide, and- they shall 
not extend into any intersection beyond the curb line 
of the crossway. In general, the widths shall be ad­
justed to d'laintain 10-foot lanes for traffic moving in 
a straight line, 12-foot lanes for traffic 1110Ving around 
curves, and 7-foot lanes for parallel parking. 

When medial divisional islands are laid out they 
should be so planned as to width that if additional 
traffic lanes are likely to be required in the future, 
either by street widening or narrowing of the division­
al island, or both, ther~ will always remain a medial 
divisional island at least 2 feet wide, and if pedes­
trian crossings are required, there will also be oppor­
tunity for pedestrian islands at two-lane or three-lane 
intervals as called for in Section 404. 

120 



Consideration should also be Qiven to proTision 
for left turning vehicles while waiting for an oppor­
tunity to cross the opposing streaa of traffic. 

Section 436--Dimensions of Rotary Traffic Islands 

Ea~h rotary traffic island must be desiQned with 
rticular regard for existing conditions and for the 

afety of pedestrians, especially as to roadway widths 
and curb radii. The following are governing considera­
tions: 

(a) The central island 1hoald be large enolllfh for a vehicle 
traveli~ at the -i deeirable rate of epeed to follow 
the inner curb closely. One hundred feet i■ reca.,ended 
as the 111ini111U111 radiua, although abort area of 715-foot 
radius aay be peraitted joininQ curves of larger radii. 
A. speed of 00 ailee per hour can be aaintained without 
danger: or diecOJl/ort around a circle of loo-toot radi­
us, but the design ahould dhcou,rage speed& hifther tbu 
25 ailes per hour, -

Cb) The central island should be large enough to afford ad­
quate apace for interweavinQ between &DJ" two enter~ 
streets. 

Section 437--Sunmary Specifications of Traffic I1land1 

437a, The Divisional type of traffic island should 
be designed in accord with the following specifications: 

(a) Shape 
(bl Designation of area 

( c) Dimensions 
(d~ End protection 
(e) Side protection 
I fl Mirking 

(h) Reflectorizatlan 

Rectailgle 
Rounded coocrete curbs with suJ.table 
filler 

Dependent upon conditions 
G\lrbing 
Curbing 
Stripes oo end protectiCl'l and pavement 

approach lines if feasible when in 
line of traffic 

Arrows or appropriate sign when in line 
of traffic 

Reflectorization of all end protectiCJl 
markings and signs when in line of 
traffic. 

121 



437b, ~he Channelizing type of traffic island 
should be designed in accord with the foregoing speci­
fications except in the following items: 

(al Shape 

(d) Ind protection 

To ftt plan of location, usually triangu­
lar 

Low curb 

437c, The Rotary type of traffic islandJshouldje 
designed in accord with the foregoing specifications 
except in the following items: 

(al Shape 

(el Diaenllions 
(dl Protection 
(el Marking 

(t) Sign 
, (g) Refleetorisation 

To fit plan of location, frequently cir­
cular 

100-foot radius or more 
Rounded curbing 
Stripes on curbing opposite 
streets (optional) 

• 

"Olffl-WAY" opposite approaches 
Reflectorization of signs and curb mark­

ings when used 

ARTICLE B-IV--LOCATIOl 
Section 438--Divisional Islands 

Divisional islands separating streams of traffic 
moving in opposite directions shall be located on the 
tfledial line of a roadway. 

Divisional island.s separating streams of traffic 
moving in the same direction may be located to suit the 
conditions, usually with more restriction of space to 
the slower moving stream. 

Section 439--Chanrtelizing Islands 

Channelizing islands are of such varying character 
a.nd shape that no standards of location.can be formula­
ted. Usually t~e7 are located in areas, as shown by 
traffic patterns, not used by the normal flow, where 
they will not interfere with correct movement. 

Section 440--Rotary Islands 

Rotar7 islands may be located in the centers of 
larfe intersections of two or more major highways• 
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Section 441--Street Car Tracks in Rotary Islands 

en case there•is a street-car line passing through 
the intersection, the,tracks should be routed through 
the island or around it in the direction of the vehicu­
lar traffic flow. 

Sometimes a rotar1 island has been in use so long 
to antedate the advent of motor vehicles. In such 

cases it is not unusual for a double-track street-car 
line to be installed on one side of the island, with 
cars operating in both dlrections, one of which is op­
posite to the flow of other vehicles. Such a situation 
is both inconvenient and danserous and should be cor­
rected. 

Section 442:-Combinstions of Islands 

In many cases conditions are such as to warrant 
the location of several islands in combinations, of whicl 
the following are common examples: 

(a) ~ or three divisional. islands in a wide highway 
(b) Channelizing' islands in the approaches to a large rotary 

island 
rel Curved divisional islands around a rotary island to sep­

arate streams of traffic from different entering high­
ways 

Section 443--Unwsrrsnted Islands 

Not infrequentlitraffic islands have been placed 
without due regard for the conveniefice of the traffic 
they are intended to facilitate and control, with the 
result that they hinder free movement, causing confusion 

,and delay rather than expeditins traffic. 

No t rs ff ic island shall be established unless there 
at least two availab-le lanes not less than 20 feet 

e between the island and the adjacent curb, except 
the case of a divisional island on a two- or three­

lane roadway in a danserous location, such as a narrow 
bridse or curve. 
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DIVISION 11--BLACKOUT CONDITIONS 

!NtRODt.ct ICN 

A very serious threat to warti111e transportation ls 
the possibility that at any time, in certain areas, it 
111a7 be necessary to l111pose co111plete blackouts of any and 
all illumination visible to hostile airplanes. During 
a blackout, lights 111Ust be extinguished or shielded from 
direct view from the sky and be of such low intensity 
that their reflection fro111 any surface, including the 
ground or roadway, cannot be detected from planes flying 
at an assumed minimum raiding height. Under the exceed­
ingly low level of blackout illumlrtatlon traffic can 
move normally and special traffic control devices 111 

be devised or adapted to meet the emergency condition 

It cannot be known, of course, just where the enemy 
may strike or threaten to strike from the air, but every 
co111111unlty should know what to do if a blackout ls order­
ed, and be ready, if need be, to deal effectively with 
blackout traffic. The purpose of Division II of this 
Manual ls to set forth recommended practice regarding 
traffic control devices when blackouts are imposed by the 
lllilitary authorities as a protection against air attack. 
Special blackout traffic control devices a~e ordinarily 
warranted only when blackouts are frequent or, because 
of the threat of enemy action, seem likely to become 
frequent. However, this does not relieve local traffic 
officials of their responsibility for completing all rea­
sonable preparations for such an eventuality. 

The War Depart111ent Specification "Blackout Require­
ments for Highway Movementn describes the fundamentals 
of vehlc~e lighting equipment and is included in this 
Manual as Appendix III. Another War Department Specifi­
cation "Traffic Control During Blackouts," covering the 
fundamentals of traffic control devices and traffic reg­
ulations appears as Appendix JV. 

As these requirements are published and supplemental 
regulations not inconsistet\t wl th mill tary needs are de­
Ylsed, local traffic authorities, working with represent-:­
a\1ves of tbe War Department and the Office of Civilian 
De tense, should prepare to meet these requirements, par­
ticularly those regarding traffic control devices, wh 
t.he need for their application arises. 
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Division II should be regarded as supplementary to 
Division r. Traffic control standards for conditions of 
daylight and normal ar,t,ificial illumination should not 
be lowered in order to take care of blackouts. Instead, 
where standard devices cannot be adapted to blackout use 
without material loss of normal effectiveness, special 

ackout devices must be provided in addition to existing 
uipment. 

The key to the design of blackout traffic control de­
vices, other than self-illuminated signs and signals, is 
found in the special headlamp prescribed for use during 
blackouts. This lamp is being produced under War Depart­
ment specifications by several manufacturers, and it ls 
expected that it will be made available for certain civ­
ilian vehicles, beginning with official emergency vehicles 
and essential transportation units, as soon as Army re­
~uirements have been filled. Only one lamp ls used for 
each vehicle, mounted at a height between 36 and 55 inches 
from the ground, preferably 42 inches for ordinary passen­
ger cars. Laterally the lamp should be approximately in 
the driver's line of vision , for passenger cars about 11 
inches to the left of the center) to secure the greatest 
advantage from reflecting materials in signs and markings. 
The lamp must be aimed so that the top cut-off of the 
beam is between 2 and 3 inches below. th.e lens opening at 
2 distance of lb feet. (See page 155) 

The blackout headlamp has extremely low candle­
power as compared with standard headlamps, and it pro­
vides safe illumination only for a driver whose eyes 
have beco111e properly dark~adapted by at least 5 minutes 
in complete darkness. The beam pattern is such as to 
give nnlform lllu11iinat.ion to a level road surface between 
20 and 100 feet in front of the vehicle, but none beyond 
a distance of approxi11iately 200 feet. The lateral spread 
of the beam is wide enough to reveal light colored or 

fleeting objects at a reasonable distance to each side. 
ects above the sharply cut-off top o~ the beam, even 

highly reflectorized, are practically invisible, hence 
signs or other devices that are to be illuminated by the 
headlamp 11iust be close to the ground. 

Studies of traffic control devices under strict 
blackout conditions made by the u. s. Public Roads Ad­
ministration in cooperation with the Ohio Depart11ient 
of Highways and other ai1encies, have demonstrated that 
it ls possible to 11iove civilian traffic at low speed 
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with reasonable safet7 during blackouts, if signs, mark­
ings and signals are designed and installed as herein 
prescribed .. To a driver whose eyes are properly dark­
adapted, the peraitted intensity of illumination in sig­
nals and illuminated signs is sufficient for visibility 
and legibility. The road illumination from the approved 
blackout headlight is adequate for slow speeds, such as 
15 to 20 Miles per hour. Reflectorized pavement, curb 
and obstacle markings stand out brilliantly in the head­
lamp beam, and reflectorized signs, if mounted low and 
not too far from the road edl!e, can be clearly re ad at 
a safe distance. 

Division II of this Manual, like Division I, 1s 
divided into four Parts, coverihl! Signs, Markings, Sig­
nals and I!llands. It deals, however, oniy with detail 
in which blackout traffic control devices differ fr 
standard devices. It is relatively brief, and no attemp 
ls mad~ to follow the style of Division I, either as to 
sectional organization or typography. It emphnsizes the 
devices that have dert1onstrated especial utility in black­
out tests, particularly pavement Markings. Such markings 
l'\re located in the direct beam of the blackout headlamps, 
and, in general, serve equally well under conditions of 
normal non-.blackout illumination. Signs are treated at 
sor,e length, as they can be very useful if effectively 
located. The principal traffic signal problem concerns 
the utility of signals during blackout periods and methods 
for reducing their illumination to an acceptable inten­
,ei ity. I!l lands obviously have no special application 
during blackouts, but they do require adequate marking, 
as provided in part II. 
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PART I • SIGNS 

Introduction 

The use of signs for traffic. control and guidance 
under blackout conditions is governed b7 the following 

The composition of blackout traffic and the possi­
ble duration of blackouts in any area are unpre­
dictable, hence it is impossible to, establish gen­
eral warrants for the use of blackout signs. 

(2) Low speeds and volwnes of traffic during blackouts, 
and special regulations applicable only during 
blackouts, reduce or remove the need for many signs 
normally required. 

(3) The limited intensity and restricted beam pattern 
of the blackout headlamp create special problems 
of sign design and placement. 

Varrants 

The need to provide special highway signs for black­
outs is largely a local problem, and it must be met on 
the basis of local conditions. How far the authorities 
ih each co!llDlunity should go depends on the probability 
of the occurrence of air raids and on the volume and 
type of essential traffic that will have to move during 
blackouts. The number of signs required during black­
outs will be very small as compared with requirements 
under normal conditions. Until frequent or extended 
blackouts (not to be confused with dimouts) are ordered 
or appear imminent, the installation of special black­
out signs can rarely be warranted, but plans and prepa­
rations for such installation should not be delayed until 
an emergency is actually present. 

The composition of blackout traffic will depend on 
he proximity of war industries or defense facilities, 

and on the availability of blackout lighting equipment 
for vehicles. If large numbers of civilian war workers 
must travel to and from work, and if they can be sup­
plied with approved vehicle blackout lights, a consider­
able volume of traffic may be expected and more si~ns 
will be warranted than if emergency vehicles alone ar~ 
permitted to move. 
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Under the low level of illumination imposed by 
blackout regulations, vehicles must be held to low speeds 
of travel. Ordinary civilian vehicles equipped with ap­
proved blackout headlamps will be limited to a speed of 
15. alles per hour, and even emer1fenc7 vehicles, exempted 
fro111 lefal speed restrictions, will rarely exceed 25 
111lles per hour. At such speeds many of the warning signs 
co111111only used have little application. Pavement, curb 
and obstruction markings (See Part II) are for most pur­
poses more effective than warning signs during blackouts, 
and if properly applied wlll make many signs unnecessary. 
There ls little warrant, for example, for the installa­
tion of a curve sign where the alignment ls clearly 
marked by a suitable center line and where vehicle speeds 
are far below the er i tic al speed for the curve unde 
consideration. 

Guide Sitns 

Many lfuide silfns may be dispensed with during black­
outs, on the assumptions that traffic will consist most­
ly of local vehicles, the drivers of which are familiar 
with routes and crossroads, and that police and air raid 
wardens will be on hand to guide strangers. 

Retulatory Sitns 

Even apart from the fact that emergency vehicles 
(the most i11portant traffic to be expected during black­
outs) on emerlfency missions are exel"pt from normal t raf­
fle regulations, few regulatory signs are needed for 
blackout traffic control. Since blackout regulations 
prohibit any overtaking and passing on two-lane roads, 
no-passinlf-zone signs at haz11rdous points are unneces­
sary. Nor1nsl parking regulations are also suspended 
durlnlf blackouts, and many other traffic regulations 
become inapplicable. (Appendix IV, palfe 168 ). 

Blaclout Illuaination 

The t)'pe of lighting per111ltted during blackouts very 
definitely fixes the types of silfns that can be used, 
and their locations. The low beam-candlepower of the 
standard blackout headlamp requires that signs, if not 
self-illuminated, shall be effectively reflectorlzed. 
The sharp cut-off of the top of the blackout headlamp 
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beam makes it mandatory that all blackout signs, except 
those that are self-illuminated, be mounted as near the 
ground as is practicab,le. Good reflectorized signs, 
placed so that they will come well within the headlamp 
beam pattern, can be seen and read at useful distances. 
standard reflectorized signs as normally mounted are too 

igh for visibility. Ordinary painted signs, regardless 
f where they are placed, are of little value for blaelc­
ut use. 

A general change in the location of existing re­
flectorized signs would make them visible to traffic 
during blackouts, but such a change would have serious 
disadvantages at other times, when a much greater vol­
ume of traffic would be affected, Maintenance forces 
could hardly keep ahead of the weeds and splashings that 
would obscure the low-mounted signs, or the accidental 
destruction of signs mounted close to the pavement edge. 
For special blackout signs these disadvantages of loca­
tion must be faced and dealt with, but it would be un­
wise to put all signs under the same handicap. If only 
a few signs were moved for blackout usefulness, the es­
sential uniformity of sign location would be destroyed. 
Finally, blackout warning signs should generally be lo­
cated nearer to the points where their messages are ap­
plicable than are signs under normal conditions. It 
follows, therefore, that duplicate signs must usually 
be installed where blackout signs are called for. 

Signs treated with luminous paint are not recom­
mended for highway use. They are expensi~ and do not 
stand up well under expos11re to the weather. Phospho­
rescent paints do not retain adequate luminescence through 
long periods of darkness, while fluorescent paints re­
quire expensive "black light" sources for their excita­
tion. Radio-active materials involve health problems in 
manufacture and handling. The following discussion and 
specifications therefore ·deal only with reflectorized 

igns and self-illuminated signs, the latter including 
oth internally illuminated and externally illuminated 

(floodlighted) types. 

Application 

Altllough the number of signs needed during black­
outs will be small, there are some conditions under 
which no other traffic control device provides an ade­
quate substitute, Certain types of directional informa­
tion, for example, cannot conveniently be shown in pave­
ment markin!ls, especially where it may· be necessary to 
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make changes from time to time, as in the case of emer­
gency route designations. Moreover, pavement markings 
can be used only on hard surfaces, and are not depend­
able where snowfall is heavy and frequent. 

The following signs are generally to be regarded as 
essential for blackout traffic control: 

1. STOP signs at certain intersections where traffic 
signals are not present or are extinguished during 
blackouts. These include: 

(a) rnter,sections of two or more heavi ly-trav­
eled highway routes. 

(b) Intersections within or adjacent to mil 
tary or strategically important areas. 

(c) High accident frequency locations. 

2. Railroad crossing signs, if crossing signals are not 
present or do not function during blackouts. 

3. Restricted overhead clearance signs. 

4. One-way signs and turning regulation signs, where 
necessary for safety. 

5. Certain information and guide signs. These may be 
of a temporary type required by special emergency 
movements, or permanently located where any con­
siderable volume of traffic moves regularly. 

Special regulatory signs intended to govern only 
during blackouts should be covered or removed at other 
times so that they will not give false or confusing 
111essages. This applies particularly to blackout STOP 
signs at intersections normally controlled by traffic 

signals. 

The use for other types of signs during blackouts 
is limited, and each case must be considered as a special 
prob lei'\. Advance warning of intersect ions, for example, 
... 111 often be helpful both as a guide and as a safety 

device. 

The choice between reflectorized, internally illumi­
nated and externally illuminated signs should be bas 
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principally on (1) visibility requirements and (2) loca­
tion restrictions. Functional classification is not a 
determining element. A good reflecting sign is wholly 
satisfactory if it can be located where the blackout 
headlamp beam will fall upon it. An internallf illumi­
nated sign has chief usefulness ( 1) where it must be 
seen at long range ( though it is readable at only a 11 t­
tle greater distance than a good reflectorlzed sign) and 
(2) where it is not practicable to mount the sign low 
enough to fall within the headlamp heam. External il­
lumination ls appropriate where high mounting cannot be 
avoided, or where it is desired to make visible at short 
notice a standard sisn at normal location and height. 
In legibility distance an externally illuminated sign 
compares favorably with a properly located reflectorized 
sign. 

Design 

Since a blackout sisn is definitely an eaerQencJ 
device and ir, most cases will be used only in addition 
to a standard sign of the same import, it should be de­
signed with the primary object of making it as effective 
as possible lJ.tlder blackout illumination. Daylight visi­
bility is not required, and may even be undesirable 
where there is already a multiplicity of other daylight 
signs present. Reflectorizatlon or illumination is of 
first importance. 

Shape 

When only the message or symbol on a blackoiu, sign 
ls reflectorized or illuminated, there is little to be 
gained by holding to the standard sign shapes prescribed 
in Division I of this manual. Cut-out reflectorized 
symbols, for example, have been found effective when at­
tached to sign posts below standard si!lns, or mounted 
independentlY, on low posts. A reflector ized word on a 
small black rectangular background will provide a~ much 
le!libility as a lar!ler sign with the same size of letter, 
though the sign will be nomewhat more conspicuous (espe­
cially in moonlight) i.f designed with a white painted 
back~round of standard shape. If the entire si!ln back­
ground is reflectorized it should be of standard size and 
shape. 

The approved desl!ln for internally illuminated black­
out signs ( F lg. 501) prov ides a rectangular face just 
large enough to carry a single word messase in 3-lnch 
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l«it--tr.S, 'Tli.r ~;~ J,..a.s po.r CoA-fr-..s-f forc,l.,.,liQhi or 
normal night legibility, and even if it is suitably lo­
cated for general use l t ls not desirable that the 11-
llllllilatlng unit be built into the face of a standard 
sliln. 

If external illumination is used, it will ordinarily 
be applied to the face of a standard sign. The sign 
should be reflectorized if it ls also to be useful under 
normal headllilhts, when the blackout "floodlighting" will 
be too faint to be seen. During blackouts, however, re­
flectorizatlon will add nothing to visibility, as the s lgn 
will presumably be located outside the blackout headlamp 
beam. 

Color 

Under blackout illumination colors are less impor­
tant than contrast. It is recommended that blackout signs 
( other than externally illuminated standard signs) be 
black and white, usinlf reflecting materials that re­
flect a substantially white light. 

Illu111ination 

The basic design of illu11linated blackout signs is 
determihed by War Department Specifications as to per­
missible light intensities. The light source must in 
every case be shielded or screened against direct view 
from the air, and the sign face must not transmit nor 
reflect more than a specified maxlmwn amount of li!lht. 
War Department Specifications for illuminated signs are 
set forth in Appendix IV, ( Page 183 ) . A ·schematic draw­
ing of the approved "interior-illuminated" sign is shown 
ltt figure 1501. This sign should be legible at a di!!.tance 
of at least 100 feet under blackout conditions, but not 
visible at all beyond 2000 feet. 

A standard sign, "exterior illuminated" under black­
out specifications, should be legible under blackout 
conditions at a distance of at least 150 feet. One ar­
range11ent for providing the required floodliilhtlng ls 
shown in Figure 2 of Appendix IV. In this arrangement 
the paper jacket ls removed from the dry ce 11, and its 
zinc case is thus •grounded" to the light bracket. One 
contact in the ~iilht socket is also grounded so that it 
is necessary only to run a single wire from the center 
terminal of the dry cell to the lillht. A 0.06-ampere, 
1.2-volt bulb in a white reflector completes the unit. 
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An interior-illuminated sign using two No. e dry 
cells maybe expected to operate continuously for a lit­
tle more than two weeks without attentiorl. An exterior­
illuminated sign, as specified above, will operate con­
tinuously for about 25 days. Either will, of course, 
operate much longer if turned off during non-blackout 

hours. 

Reflectorization 

Of the several types of blackout signs, reflector­
ized signs are least likely to be restricted by critical 
material shortages. They are also cheapest to make and 
maintain. If well designed and properly located they 
provide wholly adequate legibility. 

The letters on reflectorize<l sl(lns should be no 
smaller than the 8-inch standar<l alphabet of rounded 
letters, with generous spacing. The si!ln should be le!l­
ible to a dark-adapted observer at a distance of at least 
50 feet, under blackout headlamp illumination. 

Many t;ypes of.reflecting material are available but 
not all will meet blackout requirements. The choice 
lies not so much between the principal types of materials 
(buttons, coatings, and variously shapeci unit "areas") 
as between materials of differing optical characteris­
tics. Any reflecting material should be brilliantly re­
f;ective and highly "retro-directive." The latter term 
describes the ability of a reflector to return reflected 
li!lht directly toward its source, regardless of the angle 
o~the incident beam. A fuller discussion of reflectln(l 
materials will be found in Appendix II. 

El ther the message ( or symbol) or the background of 
a sign may be reflectorized. 

Location 

_ Due to the slow speed of blackout traffic, it is 
recommended that blackout warning sians be placed at or 
very near the point of ha~ard. The limited range of 
blacko·.it visibility also requires that route markers 
and destir\ation signs be placed on the near side of wide 
intersections where turns are to be made, rather than at 
the far-side location otherwise standardized. 
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All reflectorized signs used during blackouts must 
be mounted· so that the top of the message is not 111ore 
than about 24 inches above the road crown. Al though the 
cut-off height of the blackout headlamp beam when proper­
ly adjusted will usually be somewhat higher than 24 
inches at a distance of 50 feet from the vehicle, road 
surface irregularities may cause only ii.termittent il­
lumination of the legend if the height exceeds about 18 
inches. The lowest practicable mounting height consist­
ent with good maintenance is therefore recommended. 

Internally illuminated signs should be placed ap­
proximately at driver's eye level, or at such greater 
heights as may be necessary to meet special conditions. 
Ih no event, however, should they be mounted less tha 
3o feet, nor more than 14 feet above the level of th 
roadway. If mounted over the roadway the bottom of the 
sign should be at least 140 feet above the surface of 
t!Je roadway. 

Since the only practical application of externally 
illuminated signs ls where the lighting fixture is at­
tached to standard signs, provisions for mounting height 
prescribed in Divlsion I of this Manual should apply. 

Lateral Placement 

Where a raised curb exists, refl·ectorlzed signs 
should be set so that the nearer edge is 12 inches back 
of the curb line. On 2-lane roadways without a curb, 
such signs should be placed as close to the edge of the 
traveled roadway as practicable, but in no event less 
than one or more than six feet from such edge. On 4-
lane highways where no curb exists the nearer edge of 
the signs should be one foot from the edge of the trav­
eled roadway. Reflectlns signs should be placed at such 
an angle that at a distance of 5◊ feet the sign is ap­
proximately normal to the driver's line of vision. 

Lateral placement of both externally and internally 
illuminated signs should be in accordance with the stand­
ards set forth in Division I of this Manual. 
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PART, II - MARKil'«JS 

Introduction 

Effective pavement, curb and object markings are es­
sential for traffic movement durinl! blackouts. Markings 
as applied and desil!ned in Division I covering normal 
conditions are satisfactory and should be used exten­
sively for blackout conditions, except as modified by 
the following factors: 

1. The need of markinl!s is governed by actual or pos­
sible essential vehicular and pedestrian movement 
durinl! blackouts. Locations havinl! the heaviest 
movement dur lng normal conditions are not neces­
sarily the ones where the greatest need will exist 
for markings that are effective during blackout con­
ditions. 

2. To be effective for vehicular traffic during black­
outs all markings must be reflectorized. The vis­
ibility of plain painted lines or markings is very 
low. 

3, The visibility of transverse markings on the pave­
ment surface is decreased during blackouts to a 
l!reater extent than that of longitudinal markings. 
To be effective for vehicular traffic, transverse 
markin~s l!enerally require special treatment in ad­
dition to reflectorization. 

4. Floodlights, street lights and other illumination 
used during normal conditions must be turned out 
or reduced in intensity during blackouts. It is 
often necessary, therefore, to provide ad!!i tional 
markings to compensate as far as possible for the 
decreased illumination. 

5. Since most standard signs are not effective during 
blackouts, it is desirable and sometimes necessary 
to use additional pavement and curb Markings to 
perform some of the functions normally performed 
by signs in regulating, warning or guiding traffic. 

6. Some of the pavement markings used during normal con­
ditions, such as no-passing barrier lines on 2-lane 
roads, are not necessary during blackouts. 
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All pavement, curb and object markings employed to 
regulate, warn er l:luide traffic during blackouts shall 
be applied and located in a manner consistent with the 
requirements for normal conditions as set forth in Divi­
sion I. Special markings that may cause confusion or 
unduly restrict the movement of traffic during daylight 
or while normal nighttime illumination is permitted shall 
not be used. 

Markings effective during blackouts are desirable 
on all important hi!lhways. They shall in any event be 
applied on highways designated fer such marking as a 
result of consultation between local officials respon­
sible for traffic planning and the appropriate military 
and civilian defense authorities. The following mark­
ings shall be used: 

(a) Center Lines - Center lines on all two-way paved 
roadways having an even number of lanes. Experience 
under test b'lackout conditions ha,1 definitely shown 
that a center line is essential and one of the most ef­
fective driving aids on paved surfaces. 

(b) Lane Harfein;s - Lane lines on all paved sur­
faces having an odd number of traffic lanes or where two 
or ."10 .. e lanes are available for traffic in a single di­
rection. 

Blackout regulations set forth in Appendix IV per­
mit overtaking and passing when there are two or more 
lanes designated for traffic in the one direction. How­
ever, such a maneuver ls extremely difficult to perform 
with safety unless each driver has a lane line to fol­
low. 

(c} Afrf.,roach Lines to an Obstnlction - Lines ex­
tended from the certter or lane lines to guide traffic to 
the right or left of any obstacle ot hazard in the road­
way. When traffic ls permitted to pass to either the 
right or the left, the area between the guide lines 
shall be marked with transverse lines (Figure 229). 

(d) {)ia;onal Guide Lines - Olagon·a1 guide lines ex­
tended from the lane or center lines to indicate when 
the pavement width changes to a lesser number of lanes. 
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Since drivers have a tendency under blackout conditions 
to travel immediately to the right of the center or lane 
line being followed, pavement edge lines; which may be 
111istak"en for center or lane lines unless reflectorized 
guide posts are also used are not recommended. 

(e) Delineators - Bl-directional delineators on the 
outside of all curves where the curvature ls sharper than 
12 degrees, and along all roads without a paved surface 
where the traveled portion of the roadway ls not outlined 
by a marked contrast in color with the adjacent right­
of-way. 

ff) Apf,rpaches to Hai lrpad Crpssinfs Pave111ent 
markings at paved approaches to all railroad crossings 
except minor sidings or spurs. 

{e) Limit Lines - Limit lines at all intersections 
where traffic signals are in operation during the black­
out period, in conjunction with all STOP signs placed 
especially for blackout condi tlons or where it is deemed 
necessary for crosswalk lines to be visible to vehicular 
traffic during blackouts. 

(h) Curb Karkines - All curbs in the direct line of 
traffic, including those at the following locations: 

1. Traffic islands. 
2. Safety zones. 
3. Irregular intersections. 
4. Sharp curves. 

Curbs shall also be marked along bridges, viaducts 
anrl other similar hazardous locations, and at important 
intersections for a distance of 1:S feet back from the 
crosswalks. 

(i) Warnine Narkines on Hazardous Objects - Ph.YSi­
cal obstructions in or so near a roadway as to consti­
tute serious hazards to traffic, including inst a]J.ations· 
designed for the control of traffic. 

(jJ Words, Route Dir.~ctions and Arrows - The word 
"stop" in elon!lated letters shall be marked on the pave­
ment in conjunction with all STOP signs on 4-lane hlQh­
ways cesi!lned for use durin!I blackouts. 
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·1·ne errect.iveness or woras ana rout.e airect.ions on 
the pavement in blackouts is limited unless the speed 
of vehicular traffic is below 15 miles per hour, but 
arrows properly placed are effective at somewhat higher 
speeds and should be used where guidance of traffic ls 
important. 

Design 

ln general, all pavement, curb or object markings 
for blackout conditions should be designed the §ame as 
when normal illumination is permitted. The following 
paragraphs indicate special design features that are 
permitted for normal conditions and necessary to obtain 
markings that are effective during blackouts. 

Color 

White is the most visible color for markings. Yel­
low paint is not as visible as white, although when both 
are reflectorized they are almost equally effective. 

Reflectorjzation 

To be effective for vehicular traffic, markings on 
pavements, curbs or objects must be highly reflectorized, 
with the exceptiqn of black lines used between white or 
yellow lines to form a stripe design on curbs or objects. 
All mandatory pavement markings shall be reflectorized 
unless adequately illuminated. 

Del ineators 

Reflecting units or road delineator devices should 
be placed not higher than 22 inches above the crown of 
the roadway. For best effects, delineators with reflec­
torized coats should extend down to within 12 inches 
above the crown of the roadway. 

All delineators shall, if possible, be placed 2 
feet from the main traveled portion .:if the roadway and 
in any case not more than €} feet from the edge. The 
spaclnll between dellneators, when used on tangent sec­
tions of highway, shall not exceed 50 feet. 

dn curves and when used to delineate the approach 
to and proper course around obst>\cles, delineators shall 
be spaced as close as necessary to outline the curve or 

obstacle. 
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Transverse Lines 

To be effect·ive and observed by vehicular traffic, 
llmi t lines must be visible for a distance of 50 feet. 
Section 228 provides that such lines shall be at least 
16 inches wide oF where special emphasis is desired the 
•comb" design, described in Section 222 and illustrated 
in Figure 227 shall be used. Both provisions are es­
pecially important in blackouts. 

Narrow crosswalk lines even if reflectorized will 
not be adequately visible to approaching motori~ts. 

Curb llarkints 

Curbs at intersections, when marked, shall be either 
solid white or yellow. 

Curbs marked between intersections to prohibit park­
ing during blackouts shall be marked with alternate black 
and reflectorized wh!te stripes. Curb markings to pro­
hibit -or restri.~t parking under normal conditions should 
be ,as orescribed in Section 231. 

All curb markings, when used to designate parking 
restrictions, shall be applied to both the face and top 
surfaces. 

Warnine 1/arkines. on Hazardous Objects 

When reflectorized paint or coatings are used to 
mark hazardous objects in the line of traffic, the mark­
ing should extend from the ground or road elevation to 
the heiijht of the obstacle or to a point 36 inches above 
the road surface. 

When reflector buttons or uni ts are used, they shall 
be placed not more than 22 inches above the elevation of 
the road surface. 

At locations where floodlights or flashing liijhts 
are used to mark hazardous objects during periods in which 
normal illumination is permitted, provision shall be made 
either to turn the lights off or reduce their intensity 
during blackouts to meet the War Department Specification 
"Street Lighting During Blackouts." When the floodlights 
or marker lights are turned off, reflectorized markings 
required at locations where lights are not used shall be 
applied, or illuminated signs or lanterns meeting War 
Department blackout specifications shall be provided. 
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Introduction 

The recognized need for restricted liflht output from 
traffic siflnals during blackout periods has fostered a 
large l'IW!lber of improvisations, particularly in connec­
tion with signal masking. It ls difficult to obtain, 
through the use of a signal mask, the low level of ground 
brightness which is necessary to prevent aerial detection 
during blackouts and still have no material impairment 
of the normal daylight effectiveness of the signal. Tilus 
far no adequate maskinfl device has been brouflht to the 
attention of the Committee. Nevertheless, the interest 
shown in this problem is commendable and a satisfactory 
type of mask may yet be devised. 

The siflnal problel'I that deserves the most thought 
and study by traffic authorities concerns the utility 
of traffic control siflnals durinfl blackout periods. Ve­
hicle speeds and volu111es will 11'1 general be consider­
ably below normal, and at those locations where little 
or no essential traffic ls expected to conflict, signals 
should be extinguished. Other signals which, ih the 
Judgment of the proper local authorities, are necessary 
to safeguard or expedite important civil or military 
traffic 111ove111ents, must be treated so as to conform wl th 
the standards presented herein. 

APPlication 

Traffic flow during blackouts will not consistently 
follow any established pattern. Maximul!l intersection 
capacities may be approached during relatively short 
periods of time, and for the interveninfl periods it ls 
possible and likely that tr11fflc will be very light. 
Because of this unpredictable irregularity and the like­
lihood that auxiliary police or other similar methods of 
intersection control will be available, it ls probable 
that relatively few traffic signals will be useful or 
necessary during blackouts. In view of these complica­
tions, it is not feasible to formulate warrants for sifl­
nal installation or ope rat ion. Instead, it ls recoMmencl­
ed that any signal installation, proposed or existing, 
at any of the following locations be 11.nalyzed with re­
spect to l ts probable usefulness during blackouts. The 
decision to install or operate the signal should be based 
on such an analysis. 
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( a) Intersections of two or more heavily traveled 
highway routes. 

( b) Ibtersections within or adjacent to 11111 itary or 
strategically important areas. 

(c) Intersections within shopping, business, office 
or amusement districts. 

id) High accident frequency locations, if accidents 
are of a tYPe susceptible to correct ion by a 
traffic si!lnal. 

(e) Points of heavy pedestrian movement. 

Flashing signals at most railroad grade crossings 
are of sufficient importance to justify their operation 
durin!l blackout periods. 

The modification of any traffic signal to obtain the 
low illU111ination levels required during blackouts must 
not seriously impair the daylight effectiveness of the 
signal. As previously stated, numerous masking devices 
have been proposed and used experimentally, but the Com­
mittee is not aware of any adequate mask design up to 
this time. Voltage reduction appears to be a more sat­
isfactory means of meeting t"he photometric requirements 
of the War Department. 

A. Visibility and Illu•ination durlni Blackouts. 

1. Traffic signals shall be clearly visible to dark­
adapted road users on a clear moonless night at 
all distances from 10 to 300 feet. 

2. The candlepower values of the l}ght emitted in 
a vertical plane from a traffic signal lens 
shall not be in excess of the following: 

An/le above horjzontal 

90° 
eo0 

40° 
30° 
20° 
15° 
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Kaximum candle~ower 

0.04 
0.05 
c.10 
0.15 
o. 35 
0.60 



3- 11.tt i,.c:;l~-t- ;(lv--i ... J-;_, -. 11-,.. .str-:;t ;.. -f,-..-t 
of any traffic signal shall not exceed .0008 
footcandle at street level. 

These requirements maybe met by reducing the volt­
age on the signal lamps to approximately one-fourth the 
rated voltage (eO-watt lamps at 2e percent, 100--watt 
lamps at 24 percent and 40-watt 1 amps at 29 percent of 
the rated voltage). Auxiliary transformers or resistors 
in the lamp circuit may be used for accomplishing this 
voltage reduction. The former is a more expensive method 
and involves the use of critical materials that are not 
readily obtainable, but has some ruggedness and relia­
bility features rtot present in the resistor method. 'l'he 
latter is a very convenient, simple, and inexpensive 
method when ordinary general sen; lee lamps are used as 
resistors in the common return of the lamp circuit. At 
the common type Of intersection where·four signal lamps 
are illuminated for the major part of the cycle, lamps 
of the wattage shown in the following table provide the 
proper amount of resistance. 

Trriffic sienal lamp Resistor lafllP Lumen output 

60 watt 1 - 1:SO watt 0.9 
40 watt 1 - 10 watt and 0.77 

1 - 100 watt, in parallel 
100 watt 1- 00 watt and o.:s 

1- 150 watt in parallel 

B. Special Pedeatrian SiAnals. 

Except at locations where heavy pedestrian movement 
is likely to conflict with vehicular traffic during 
blackouts, spec!lal pedestrian signals should be extin­
guished for the period of the blackout. Where they are 
necessary, the illu111lnation shall be rectuced during black­
outs to the same level as that required for other traffic 

signals. 

1. Plashing yellow or red indications used for cau­
tion or stop signals shall either be extinguished 
or treated to comply with the requirements for 

traffic control si~nals. 
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2. Train approach signals conforming to the Associ­
ation of American Railroads' standards shall be 
treated in the manner outlined' in the W:.r De­
partment Specification, "Blackout of Railroads" 
( now in preparation). Other train approach siij­
nals shall conform to the photometric require­
ments for traffic control signals outlined here-• 
in. 

Operation 

Provision should be made in locations in danger of 
air raids for bringinij those siijnals which musj:, be oper­
ated durinij blackouts into conformity with the blackout 
requirements and for the immediate turning off of all 
others. This can often be accomplished from central 
points in interconnected systems but where such central 
control cannot be had, switches can be installea in the 
lamp circuit at each controller so that police or air 
raid'wardens will be able to turn off or reduce the volt­
age on the lights { not the controller) in the event of 
an air raid or blackout. 

In general, blackout traffic control regulations 
require that vehicle speeds be limited to 15 miles per 
hour. Where unusual hazards exist or where exception­
ally free and safe .movement is possible, lower or higher 
limit speeds may be required or permitted. If possible, 
interconnected signal systems that are to be operated 
throughout blackouts should be equipped so that the sig­
nals will be timed ,during the blackout as closely as pos­
sible to the specified limit speed. 

Maintenance 

The low level of signal illumination specified •iur­
ing blackouts makes it particularly important that signal 
len5'es, refl,ectors and bulbs be cleaned regularly and at 
freq,uent intervals. Lenses and reflectors should be. 
clea.ped whenever bulbs are replaced. Even' a moderate 
a"!ount of dust will make a, considerable difference in 
the intensity of blackout signal indications. 
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PAB:I' IV - ISLANII; 

The only problem regarding islands during blackout 
conditions is to provide adequate vi!Jlbi 11 ty which is 
dealt with in Parts I and II, 

144 



APPENDIX I 

Submittal of Applications for Preference Rating on 
Traffic Signal !quipaent to the War Production Board 

In view of the critical nature of the materials involved in 
typical application to the War Production Board for a prefer-­
rating on traffic signal equipment, these applications receive 
careful scrutiny. 

When only a few individual purchases of critical materials are 
involved, such as five hundred feet of signal cable or a control­
ler, application Form PD 1-A should be used. However, if the 111at&-­
rials are required for a l!Ore COIIIPrehenaive type of sii[Dal project, 
such as the installation of a progressive system of control along 
a given street, application for a Preference Rating Order P-1~ 
should be made in accordance with General Administrative Me1110randUJ1J 
No, 148, issued by the U. S. Public Roads Administration and avail­
able in each State highway department, In either case, the bill 
of materials acco111panying the application should show a complete 
list of all materials required for the proposed installation. 

Conference with the War Production Board representatives who 
are reviewing these applications indicate that 1110re prompt consi~ 
eration is likely and less delay will ensue if certain supplemental 
information accompanies the application. Below in outline form 
are the items that have been found to be of particular significance 
in arriving at a decision regarding the urgency of traffic signal 
equipment applications: 

I. Description of area wiere. improvement is f,ro:t,osed 

A. Location with respect to essential war industries 
or military centers should be shown, preferably on 
a sketch map. 

B. Relation of improvement to activity in the area. 

II. Amount of traffic to be served 

A, Flow diagram showing volumes of straight and turn­
ing traffic, 

B. Indication of avera~e and peal< volume conditions. 

C. Recent trends toward increase or decrease in traf­
fic load, 

III. Nature,of traffic to be served 

A. Statement concerning composition of traffic (Will' 

workers, workers in nonessential industry, shop­
pers, etc. ) . 
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B. Statement concerning types of vehicles to be served 
(street cars, bueses, trucks, passenger vehiclee, 
etc.) and pred0111inance of any one or more t1Pes if 
this is a significant factor. 

Iv. Past exPerience at the location 

A. Accident record (covering one year, if possible). 

l• Number of accidents (fat&!, injury and property 
damsge). 

2. Ntllllber of fatalities. 
3. Number of injuries. 
4. A.mount of property damage. 
5. Collision diagram. 

B. Congestion and delay to traffic. 

l• SU111J11arized facts, if available. 

V. Condition of existinf!. equipment, if any 

A. Physical 

l•. Amount of mecho.nic&l wear, etc. 

B. Functional 

1. Outmoded 
2· Inadeouate for the traffic service required. 

VI. Proposed installation of nei,.1 equipment 

A. Amount and type of equipment and materials required. 

B. General lay-out and operating plans. 

C. Alternate deeign, lay-out or materials con.sidered, 
if any, with re11Sons for rejection. 

VII. Effort 111ade to obtain equifrl,rent f'l'Om other sources 

A. Transfer from loc11tions where inst11llation is not 
warranted under present conditions. 

B. Atte!llpts to purchase necessary materials from other 
Governmental units. 

VIII. Disposition to be rrude of existing' equifrltent, if it is 
replaced or released. 

A. Transferred to another essential location. 
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B. Put in stock. 

C, Sold for junk. 

IX, Statement swmrarizingt princif!al reasons for proposed use 
of new equipment 

A. Urgency of improve•ent fro• standpoint of directly 
and iD111ediately contributing to the war effort. 

B. General transportation value of the improvement in 
reducing social and economic losses. 

The representatives of the War Production Board urge 
that. all applications involving $300 or more be submitted 
to them through the respective State highway departments 
and the Public Roads Administration with the reconmenda­
tions of these agencies. This procedure will centralize 
and expedite their consideration in Wa~hington. 

If lees thsn $300 w;>rth of equip•ent is involved the applica­
tions ma7 be sub•itted to the War Production Board directly. It 
is important that the application e•brace the entire installation 
or iaprovement, i.e., a series of applications each with less 
than the $300 limitation may not be substituted for one applica­
tion of, ·say, $1,200 ·u.lue, 

The iaportance of supplementing the preference rating appli­
cation with the pertinent items froa the above outline should not 
be underestimated, The length of time required to get a decision 
on an application depends largely upon the care with which the 
tpplicant has presented the essential facts of his case. Inade­
quatel7 prepared applications awaiting further data seriously de­
ll'J" the processing for priority assistance. 
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Al~U IJ: 

MATERIALS ANO SPECIFICATIONS 

Inasmuch ss general practice in the use of traffic control 
devices and specifications for the design and manufacture of such 
deTicee are treated in the fol'lller Manual on Unifora 'l'raffic CdO­
trol Devices, it has been an obTious responsibility of the Joint 
Co.,.,ittee in preparing s War E•ergency Edition to recognise the 
existing shortage of materials and to proposes prograa appropri­
ate for this condition. This Emergency Manual therefore states 
that certain types of signs are regarded as nonessential, that 
oTersise and OTerhead signs should be used sparingly, and that 
traffic signals mu·et be reserved for critical locations. It em­
phasizes the need for getting the maximllll! useful life from exist­
ing deTicea. 

Specifications for materials and fabrication of traffic con­
trol devices are subject to change at any time as the list of 
critical materials chsnges. New materials and new applications 
are being developed, but many substitutes are themselTes passing 
into high-priority classifications. The traffic engineer and the 
equipment manufacturer 11Ust use ingenuity in diecovering_suitsble 
expedients when normal specifications can no longer apply. 

SIGNS 

From discussion with representatives of the War Production 
Board it is apparent that no one material can be specified sea 
UlliTeresl alternative to •etsl for signs. Notwithstanding the 
Nation-wide scarcity of sign material of any sort, the problem is 
also largely localized by virtue of existing stocks, nearness to 
natural and commercial sources of possible sign aaterial, and 
perhaps other factors. 

In view of this, and the further fact that alternative mate­
rials themselves often become critically scarce, it is necessary 
for the present to leave the determination of substitute sign !118-

terisl principally in the bands of the local authorities, who will 
use whatever can be obtained. It is hoped, of course, that the 
situation will become J110re stabilized as time passes, ~nd that 
some allotment of selected materials for highway signing will 
eventually be possible. In the 11teantime, local authorities who 
have no choice other than to use critical materials for signs 
vitally needed to protect and expedite important traffic ~ove­
lllBnts would encourage favorable consideration in the War Produc­
tion Board by submitting their applications for preference rst-
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inQ'a on eign material throufh their respective State highway de­
partments and the U, S. Public Roads Administration, A co,nplete 
and detailed statement of the urgenc7 of the proposed signing 1111d 
all related factore, similar to that sUQ"gested for traffic aig'Jl&l 
equipment applications in Appendix I, should accompany such ap­
plication•• 

N- steel for highwa7 si~ is not now obtainable, Specifi-
ations for metal signs, included in Appendix B of the for-r 

edition of the Manual on Uniform Traffic Control.Devices should 
be referred to, however, u a guide to the refinishing and sal"n4fe 
of old signs. Metal aigna, unle•• destroyed by accident or n~ 
lect, can be refiniehed m&117 times before being scrapped. It ie 
reported that even embo~•ed 1teel sign■ can be satisfactoril7 
flattened and re-processed with new deaigne, 

Ordinary wooden panel•• once al1110et universal for highwa7 
eigne, are again likel7 to be widely ueed. Specification■ for 
wooden eigns4Prepared in 1027 by the Joint Board on Interetate 
Highwaye can be found in Appendix B of the previous edition of 
this Manual, and are reco-nded for current application, 

Other materials that may be eXJ?$pted to give reasonably 1at­
isfactory service in highwai &igxia·' (most of the• under priority 
reetrictione in varying degreeel include compressed fiber board 
("teapered Masonite• or equivalent), waterproof pl;,wood, vul.ca,n­
hed fiber, and asbestos millboard. ill of these have the advan­
tage of being 110re convenient to handle than thick wooden panels, 
but the fiber compositions are not ae eaeily worked with ordinary 
woodworking machin~ry in the sign shop, Phenolic-resin bonded 
plywood is not available for civilian u■e, but plywood bonded 
with cold-setting urea-resin glue is almoet equally weather reai■-
tant and is reco111111ended for uee in signs if it can be obtained. 
All fiber or plywood signs ehould be painted as specified for 
wooden signs, with special attention to edges, to prevent undue 
absorption of moisture. 

PAINT 

Paint chemistry hae been greatly affected by recent re■earch 
by war restrictions. Specifications must be flexible, to 

take advantage of new developments snd to ~rmit substitutions of 
leas critical JD&teriala, 
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Por paintint ■ifne the tollowiJlf federal Speciticationa1 
etlffeeted: 

Black paint: TT-Ml, dated March 31, 1031,with Aaendaent 1, 
dated October ~. and .,_rfenc7 Alternate federal S_pec­
tication 

Yellow paint: T'l'-P-!58, dated Pebruv7 12, 1Q87,and herfenc7 
ilt■rll&te Pederal Specification 

I-TT-P-58, dated feb~7 24, 1942. 

White paint: T'l'-P-101&, dated March 11, 1086, with Allend­

aent 1, dated Januar7 30, 1Q40, and. IINrlf■nc7 .llternat 
federal Specification 

~lOla, dated .lUlfuet 28, lGf.2. 

The S-rfenc7 Alternate Specification■ are ia■ued "in the 
intereat ot con■ erTation ot certain ■trategic aateriel■" in each 
oue. 

There are no federal epeciticatione tor white ud 7ellow 
paints ot the enaael tn,e tor exterior use. 2 .l u. S. Treaeur7 
Department Procurement DiTieion specification, Jo. 3~0, dated 
Jul7 8, 1~, cOTera exterior white enaael, but this formula calla 
tor fl7cer7l phthalate resin, a e711-thetic material ot a critical 
nature. It ie therefore ■Uffeeted that spar Tarni■h (federal 

1. federal 1peelfleatlo•• •r• l••••d b7 the Directer of Pro• 
ewr••••t for the••• of all 4epert ■••t• aed ••t•bll1h■eat1 oft•• 
Oo••raaent. Tka, ■•Y be ••rch•••d ($.OS••' co•, for tit••• 111ta4 
lier•) fr•• the lwperlateadaat el Doe• ■•rtt ■, u. I. O•••r••••t 
PrlatlDc Off le•• Wa1bia1t••• D. C. T•• laer1eoe7 Attera•t• Fed• 
eral lpaelflcatloa1 aad th• Pr•e•r••••t D4•1•1•• •~••lfieatl•• 
1ab114w•■tl7 referred t• •r• obtalaabl• (wlt•••* eh1r1a) fr•• tke 
Jed•ral Cataloc l•ct!oa,Tr•••ary Departaeat Procare■ebt Dl•leioa, 
Wa1kla1t••• D. C. 

2. •••••l• •r• eberaeterlsed by free•flowla1 •••lltl••• th• •b• 
•••c• of braah ■ark• ••d• ordla•rlly, • her4•r ••4 cl•••l•r aar• 
fac• •• c••••rad with oil palate. They are ■ore brittle ead heaca 
■ or• liable to crack•••• ~••d •• woodea •le••• Oa the other 
•••d• oil palatt aaaally dry ■•r• etowty. ••P•elelly a ■4er ••• 
••r•• drytaa coaditioa1, • dl••••••t•c• •••• •••7 ■ lea• •••t be 
fl•i•h•d at••• ti ■• aa4 4rylat •~•c• 1• ll ■lted. 
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Specification TT-V-12la, dated Ka7 7, 1035, with Alaendaent 3, 
dated October e, 1941, and lllergenc7 Alternate Pederal Specifica­
tion s-TT-V-12la, dated August 28, 10421 be aubatituted for the 
gl7Ceql phthalate vehicle, although,the qualit7 will thereb7 be 
lowered aa.ewhat. 

ror outdoor 7ellow enuiel the u. S. Departaent of Agricul­
ture, Porest Service, ha.a ite own specification, rec-nded b7 
the Nation&l Bureau of Standards. outdoor blsclt enuel i■ covered 
b7 Pederal Specification 'l'T-l-"521,with !aendlllent 2, dated October 
ll, 1040, and lllmergenc7 Alternate Pederal Specification 5->rr-l-e21, 
dated April 25, 1042. 

The standard 7ellow color for warning eign• was originsll7 
defined by the Joint Board on Interstate Highwa7e in terae of 
doainant wave length, purity and integral reflection of pig■ent. 
Color cards showing the recoa,ended standard for "Highwa7 Yellow,• 
with suitable tolerances, ma7 be obtained on request fro■ the 
u. S. Public Roads Administration. Scarcit7 of chroae 7ellow 
pig■ent ma7 aake it iMpossible to meet this etandard of yellow 
during the emergency, but it aa7 be approxiaeted with a partia,1 
substitution of 7ellow ochre, u provided for in laergency Alter­
nate Federal Specification 5-T'l'-P-63. 

TRAFFIC PA.INT 

Traffic paint, for pavement, curb and obstacle marking in 
white and yellow, is covered by Pederal Specification TT-P-115, 
dated April 20~ 1042, and Kaergency Alternate Pederal Specifica­
tion JS-Jri'-P-115, dated August 28, 1042. The latter specification 
refers to white paint only, presuaabl7 due to the difficult7 of 
obtaining a satisfactory substitute for chrome yellow pigment. 
Since a bright 7ellow apparentl7 cannot be produced from non­
critical earth pigments, clear white markings aa7 have to be uaed 
during the eaergenc7, rather than a compromise that ie neither 
white nor yellow. 

The standard yellow for traffic markings is the "Highway 
Yellow" prescribed for highwa7 aigns, referred to above. 

The reflectorizing of traffic paint by incorporating glaae 
beads in its surface, is a patented process, the specifications 
for which should be obtained from the patentee or licensee. 
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Reflectinf aateriala for •il!Jl• are of varioua t~■, includ­
ing "button■• of flae■ or tranaparent plastic, ■hap•• or "areu" 
of fl•••• plaetic or aetal having aultiple len■ee or facets Uld . ' coatings" conei■ting u■ually of ainute flu■ sphere■ ftlbedded in 
the surface of a pif119Dted binder, 'l'be laet-n-.i tn,e i• avail­
able either for liquid applicati011 direct to the 1il!Jl surface or 
in fabric fora for C9119Dtinf in place. 

To be effective Ullder headlalip ill11111ination, e1pecially dur­
inf blaekouta, retlectinf aateriale ■hould be hifhly "retro­
directive•. That ia to eay, the incident lifht ■hould be re­
flected accuratel7 back toward it• 1ource, with onl7 enough diver­
fence or scatter to include the driver'• eye in the cone of r­
flected lifht. Jor long-range reflecting buttons, this "dive 
fence angle• (the half-1'ertex angle of the cone) should be of 
order of one defree. The reflecting aaterial ■hould al■o tunct 
throufh ~ reasonably wide &llfularity of the incident li~ht, ■ inc 

the headl&llp beaa, of course, cannot alva79 ,trike the sil!Jl ,ur­
face perpendicularly, Kost aaterial• are effective up to 28 or 
80 degrees froa the perpendicular, acre than is ordinarily needed. 
In blackout 1ifn• soaevhat greater diverfence angle~ are de■ ir­
able, since th••• ■ il!Jl• are read at cloae rante, when the anfle 
(at the eifn) between the blackout headlu,p beu and the driver'• 
line of eight bec011Bs relatively larfe, 1 

Specification• for reflecting eleaents should be baaed on 
pertoniance teats, both as to optical efficiency and ae to ph7Bi­
cal reaietance to weather. Retro-directive reflectors of glaee 
or traneparent plastic ■hould aeet the Sil specification tor 
Cl.a■■ A "Reflex Reflector■" set forth in the 1042 lllldbOOk of the 
Society of Autoacitive lnfineer■ , 

Specification■ for glass-bead reflecting coating• have not 
yet been tOl'11Ulated by &n7 national efency. 2 'l'bese aateriala have 
been dneloped to a hifh degree of efficiency durinf recent years, 
and in ll8Zl1' applications coapare favorably with standard reflect­
ing button■, 'l'heir lover unit brifhtness is to a considerable 
degree otteet by the larger retlectmf area c<11rered by the-the 
entire area of a ■,..i>ol, tor axa111ple, instead of only a pattern 

1. F•r • 4•t•lled dlacae•l•• ef retre•directl•• refl•ctor ■ ••• 
•aefleetort Uaed l• at1k••1 Ila•• e ■d ler■ l ■1 ll1■•I•• •1 O. A. 
Yaa L•••• Jr•• Ja J••r••• •f t~• OJttlcat l•clet7 •f A■erlca. 'fol. 
JO, II•• 10, Octo,ar lt4t, PP 4•t•4'7, 

t. A War D•••rt••t atteelft••ttea•aefl•ct•rl••• Ceatiac Ip-ate• 
(aetro•dlreetl••l" le l• preperetl••• 
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ot bright apota. !a a basis tor speciticati~, one proposed 
method ot test~ aeasure• their retlectinf qualities a■ a ratio 
between the &Ter&ge inten■ it:, ot illUJ1ination tall~ upon a gh·en 
area of the aaterial at a given di■tuce fr011 the light ■ource 
and the inten■ it:, of the reflecting light returned to a point 
cloael:, adjacent to the light source, both inten■ itie■ being 
aeasured b:, a standard light aetsr. Another aethod of testing 

oaparee their brilliance vith that ot a atandard diftuainf vbite 
eflect~ aurface. 

SIOltALS 

Specifications for "Adjustable Pace Traffic Control Signal 
Heade" have been publiahed b;y the Institute of Traffic lllQ'ineere 
and approved as an Aaerican Standard b:, the iJ!ierican Standard• 
Association. A tentative standard tor "Pre-tiaed, Pixed C:,cle 
Traffic Signal Controllers• has aleo been issued b:, the Ineti­
tute. 1 It is apparent that dur~ the war -rgenc:, these apeci­
tications cannot continue to be aet in respect to aany detail■, 
Non-ferrous aetals cannot be had tor houeinf•, tor exaaple, and 
certain electricwl equipaent is reetricted, The problea■ ot re­
design to aake use of aub■titute material■ are being worked out 
b;r the manufacturers. Per the tiae be~, however, trattic engi­
neers 11111st design their signal a:,■ te1111 with wartime conaervati•• 
and so111e sacrifice ot flexibilit:, and efficiency, if the:, expect 
to establish the high priorit:, nece■sar:, for the obtaining of any 
equipment at all. 

l. lee TKAFFIC KNOINK&KIIIO IL\1111800K, Inatit ■ t• of Traffic &n1i• 
e••r• aad Natteaal Co•••r••tlea ••r•••• ••••Hlc• ■ I aad II• 
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BLACKOUT REQUIRJ!Jl!NTS FOR HICBWAY WV!IIENT 

War Dtpartllent $9ecl fieetion• P\Jblhhed bJ the 

OFFICE OF CIVILIAN mt!Nsg 

Prepared under th• direction of the Chief of an,lneera, 
~ited Stat•• Ar-,, by the lftt1lneer Board, wlth aalf••tlona of 
the National Technolofical Civil Protection c-itt••• the 
National D•f•n•• Reaearch c-itt••• the National Bureau of 
Standarda, the Interatate c-erce c-l•alon, the Office of 
Dalen•• Tranaportation, and the War Production Board. 

The ■t•nd•rda apecified herein aa7 be iapo•ed b7 aili 
autborit7 during specified periods and in apecified area■• Ind­
pendent of auch action theae atandards afford guide■ to civilian 
authorities as to aeaaurea that can be taken b7 thn to confol"III 
their conduct with what aa7 nentuall7 be prescribed. 

Due to the acarcit7 of certain critical aateriala which 
will be involved in the manufacture of the equipaent called for 
in the•• specifications, it ia probable that onl7 the ■oat ex-­
posed coaaunitiea in the continental United States will be able 
to procure the equipment. ror this reason these specification• 
are being given onl7 a liaited distribution at thia ti••• 

BLACKOUT REQUIREIIINTS FOR KI<JIWAY MOVJ!JIENT 

1. Scope 

Thia specification deacribea the equipaent required b7 road 
uaere, ailit11r7 or civilian, who aove an an7 highva7, road, street, 
alle7 path, or other va7, or on an7 expoaed area which peraita 
aerial observation of direct or reflected light, within those 
area■ and durinll those periods specified b7 proper •ilitar7 au­
thorit7. Traffic control aeaaurea and special traffic control 
device■ apecified for blackout• are included in War Depart•ent 
epecification, Traffic Control Durint Blackouts. (Nov in prep..­
ration.) 

2· Ol,Jectlve 

Blackout equipaent required herein ia designed to afford 
aui- aatet1 of ground IIOYe■ent c-naurate with providon of 
reaBOllable freed011 fr011 ctetection b7 ene■7 aircraft. 



:,, Dark Ad-,,tatJ.oa ol .r,.a 

Becauae of the low lenl of illwdnation required for blacr 
~ md the tiu required for the hUNll e7e to becCM adapted for 
Ti■ion at ■uch low illuaination, no road u■er, except in •-r­
genc7 , ■hould ■o- in a blackout until hi■• e70■ beco-■ properl7 
darlt-■dapted, .lt lea■t 5 ai.nut .. in coapbte darbna h noraaU, 

quired for ■uch adaptation. 

llot«•VehJ.cle1 Blachat 6q,tl.,_.; 

Onl.7 thoae aotor nh.iclea IIZlll aotol"""l'ehicle cCJlli,in&tiou -
plo7fllf approTed equip-t (appendix B) a• ■pecifie4 below ■hall 
aon 4uriDQ" blackout■• 

a, Required ~uipaeat on All Mot• Vehicle■ 

(1) Bla.dout drivi'IC( l~ - C.e, and oll.17 011e, apprond 
blackout driTi.ni 1.-p ■hall be aplo7ed on all aotor 
Y.ehicle■• Thi■ lap ■hall be aecurely aoeted oa the 
front of the Yehicle, between the left ■ide UJd the 
center, a■ neU' a■ po■aible to norw&l line of oper­
ator•• Yi■im, and far enollfh f9rvard to eliai.nate 
appreciable reflection of liQ"ht froa uy JOrtion of 
the Tehicle. The -tini height ■hall be not 1-
thea 86 nor aore thm el5 inchea, -■an,:-ed froa road 
leYel to the llottoa of the ■lot in the uat, md in 
no ca■e hiQ"her the.n the top of the ria -of the ■te-­
ini wheel. (Prefereble aountiDQ" heiQ"ht i■ appro:d,­
aatei.,- 42 inchea. ) With nhicle■ on lenl aurface md 
carr71Di noraal load, the u,nit shall be so adju■ted 
that-bottoaof ■lot h horhont&l, and ao aiaed that 
the Yiau&l cut-off of the top of the bea, on••-­
tic&l acreen 10 feet in front of the lap, i ■ at leut 
2 and not aor• than a inchH below the bot.to■ of the 
horhont&l ■lot iJ1 the headlup ■a■k. [ Studio■ •poo­
lored by the Joint Co-it.tee in cooperation with the 
Ohio Depart-■nt of Righwa7a indicate that probablJ 
the ■oat deairahle ■ountini _po.dtion on p .. ■-nger 
care h 11 i,nchu off the center of the Tehicle, toward 
the driYtW'e ■ide. The headle.■p can be aounted in 
thia poeit:lon on -t paHenger car■ without diffi­
cult7. ro~ further di■cu■■ion of the_uuntini 1'>aa­
tiQD, ■ee introduction to Dh'i■ion II, - Joint .a.,. 
si ttee, J When aou,nted on aotorc7clH, the le.■p ■hell 
be placed Oil the front, near the center, aa near u 
ponibletonor■al. line of operator•• Yi■ion, Bild far 
eno~h forward to •liai.nate uy objectionable refieo­
ti!)D of light froa ~ portion of the ■otorc7cle, 

(2l C0111bin,ation blackout tail andsto; lcaf>-011.• approved 
coabinatian blackout tail and atop leap ah.U be ae­
curely ~unted an extra• rear of the Tehicle or.,.... 
hicle coabi.nation, a■ near the left aide u practi­
cable, with red tail light below 11,11.d aaber atop liQht 
abo•e, imd ai■ed etraight to rear ao u to be cleari, 
viaible t-o traffic approachini froa the rear, Such 
la■p• ■hall be aounted not leae than 20 inchH nar 
aore thim 60 inchea aboYe road le'ffl, When -ted 
on aotor cycle■, thh lup ■hall be aounted 011 NU­
fender, 
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(31 Blacltout front clearnnce L~s -Two apprOTed clearance 
1-p11, ehowing white liQht onl:, for emergenc:, vehicles 
(appendix Al and eaber light onl:, for all other vehi­
cles shall be 11ecurel:, 8)UJ!ted on the front of motor 
vehicle, or aotor--rehicle combination, one on each 
aide, ae near the ddee of the vehicle and as cloee 
to usual headlight level as ill practicable, and ai1111d 
straight ahead "1th face of lens vertical and slot 
horisontal. One such lamp is required on the front 
at the center of aotorc:,cle11. 

b • .Additional lqui}\-nt Required on ell Oversized Motor y,,,_ 
hiclee and Motor-Vehicle COllbinatione 

Cl) Bo inches or aore in "1idtlt 

(a) An additional coabination tail and stop 11111}\ shall 
be eecurel:, mounted on the extreme rear 1111 near 
the right side u practicable and at the s 
height and aligm,ent 1111 left coabination tail and 
stop lamp. 

(b) 'l'vo approved red reflectors shell be securely 
mounted on the extreme rear and two approved uiber 
reflectors shell be securely mounted on ·the e:r-­
treii& front on each side, ae low on the vehicle 
as practicable, and in no c1111e higher than 30 
inches above road level. 

(21 Ouer35 feet in length - '1'here shall be securely 11ounted 
on each side, one approved amber reflector near the 
front, one approved !llftber reflector at the center, llbl. 
one approved red reflector at the rear. '1'hese reflec­
tors shall be installed 1111 low as practicable, and in 
no case higher than ao inches above road level. 

• •• Optional Squipaent 

(1) Reflectors - Approved reflectors are highly reco-nded. 
to aark the 11ide11 and ends of ell vehicles. Such re­
flectors should be mounted ae low as practicable, and 
not higher than 30 inches abO'f'e road level. Amber r,,,_ 
flectors only shall be mounted on the front or on the 
sides at or near the front, and red reflectors only 
shall be aounted on the rear or on the eides at or 
near the rear of the vehicle. 

(21 

(31 

lfhitt paint and rtflectorized 1111lterials - P'lnt white 
paint, reflectorhed paint, or other reflectorised ma­
terials are highly rec-ded for use on bwnpers, hub 
cap•, and lower portions of vehicles. 

Vehicle identification signs or signals and destination 
signs -The intensity of light e111itted from thh equip-­
aent shall be auch that the aaximua distance fr 
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which signs or signal• are Tidl!le is not 110re th.ID 
2 000 feet when viewed on a clear, dark, JIOOUl•a 
night, b:, obserYers whose e:,ee are thoroughl:, darlr­
adapted. Signs or signals should be legible for at 
lent 100 feet. Signs utilising light letter• on & 
dark background are pre!erab!.e to those hniIIQ' dark 
letter■ on a light backgro1md. New ■igne or signal■ 
aanu!actured !or use on vehicles duriIIQ' blackouts shall 
eaplo:, a Jlini- o! strategic or critical aaterial■• 
Design and apprOY&l and aarking shall con!ora to pc­
agraphe 12 a,nd 13• Thia equipaent shall be o! ~ged 
con■truction and not ■ubject to der&ng-nt, taaperiag 
or ai■uae in eerYice. 

d. Interior Lights 

(l) Instl'Ullfflt and dashboanl liehts -Because nor.al illu­
mination on dashboards and inetruaent panels tends to 
destro:, dark adaptation and serves as an &J1,110:,illQ' glare 
source whic.h distracts the driver, inatruaent and dash­
board lights shall be extinguished, unless the i.llu­
aination provided is of low intenait:, and deep red in 
color. Use o! radioactiYe aateriala on indicator dials 
and/or pointers, although not as aatiafactor:, aa deep 
red illuaination, as:, be eapl07ed. 

(2) Other interior liehts -Other interior lights shall be 
extinguished, rendered inoperative, C0111pletel7 ob­
scured 2 from outside view, or conform to requireaents 
o! appendix D. 

$. Street..C.r and Trolley-Bria Blackout Bqul,-ent 

Only those street cars and trolley buaaes which conform to the 
following requirements shall be operated durinQ' blackouts: 

a. Blackout Driving Laap - One, and onl:, one, apprOYed aotor 
vehicle blackout driving laap shall be aec:urel7 aounted 
on the forward' end of the street car, or trolle7 bus, be­
t"'8en left aide and.center, near the ndraal line o! eight 
of the operator. MountinQ' height and adjustaent o! this 
laap shall confonn to paragraph 4a (l). (Double end oper­
ation requires installation of one such driving i11111p on 
each end o! the car. Lampe shall be so wired that onl:, 
the lamp' facing in direction of aoveaent is in operation.) 

b. Blackout Coabination Tail and Stop Lup - One approved 1!0-

tor vehicle combination blackout tail and atop lamp shall 
be aounted on the rear of street cars in a central posi­
tion, red tail light below, amber stop light above, and 
shall be clearl7 visible to traffic approachinQ' froa the 
rear. The mounting height o! such lsmp shall be not leas 
than 20 nor more than 50 inches above road level. (Double 

2• See War Departaent 1pecificatlon ._Blacko,u of Bvlldla.1 ■ • n 
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c4 operation will require illat.UatiOll of me coabinatim 
tail uiA ■top lap cm each eD4 of the ear,) I,a11p■ shall 
be ■o v1re4 that onl.7 the llliJ, tacillf a-1 frca directia 
di 110Te1 .. nt i ■ ill operation, 'l'vo coabination tail and 
nap lap• shall be IIOUJlte4 Oil the rear of trolle7 buH-■ 
a■ epecified in par■fraph 4.b (1), 

c, Bllokout Clearu.oe Laap■ - 'l'vo aaber olearano.e lops, of 
the de■ifb apprond for u■e Oil the trClllt. ot art.or Tehiolee, 
■hall be aoUDted on the trCICt ot a ■tr-■t car, u near the 
aides u4 aa olose to nonal hea4li'Qht leTel aa praotic ... 
ble, ad a11184 with face of leJ111 Tert.ical &D4 dot hori­
-tal. (Double end operaticm wUl require two ■uch lups 
n •aoh end of car.) Dwilllf blackout• theee 11arlter lUl.l)e 
■hall be ill operation at all tillea -when atl!'eet car or 
t'!'ollq ba i ■ in roadway, \lhether ■uch -.ehicle ie IIOTing 
or et111dinf. 

d, Reflectors 

Cl) Front 1111d r,ar - 'l'vo appro,,ed re4 reflectors shall be 
-,,mte4 on th• rear 8114 t1IO approved abv reflectors 
■hall be 11011Jlted on the front, - on e11Ch aide, u 
lw u praat.icable ud 1n no oue 11.ifh■r th1111 30 illcbea 
aban road le-.el. (Str■-t. oars used tor double end op­
eration ■hall be equifte4 ~O\lfhout. with aaber r■-
fleotors, I 

/2) Sirus - There ■hall be ...r\e4 on each side one saber 
reflector neat' the frOIR, ane aber reflector at the 
center, an4 one red reflector at the rear, 110unted u 
low a■ practicable and ill no cue hilfher than 30 inches 
aboT• road lenl. (St.r■et, cars ue4 tor double end op­
eration shall be equipped thl!'oulfhout with aaber n­
tlectore onl,.) Such reflect.or■ ■hall confol'II to ~ 
pron4 nu4ard (appeo.tit Bl, 

•• J,c l'retlfftion - Operator■ ■hall be illtltructe4 to •ooHtn 
ONr -■oU• bpealters. Troll.e)' wllffl■ ■hould be replacecl 
b7 propll' carbClll ahoe■ vherner practicable. 

f. !llt.erior Lilfh'h - Interior lilfhtillf of .treet care and trol­
l•J' b1111ae■ ■hall ccmfOl'll to requir-i, of parafraph 44, 

f, Optional Iq,11,-nt - See p■,.■fraph 4.c. 

f, al.ckoot lfqol,,,,,..t tor BlqelH, 1'wlt Carta Md Other Y■lticle■ 
rro,»ll■d br •- r-r 

)lo bio,olu, push oarte or other Tehicle propelled by h,_ 
power eWl IIOT■ ill tnffic 111lle■e equipped frOJlt and rear with 
appro-.ed retleotor■ ud/or appro-.ed blackout tla■hlilfhta OI!' lan­
t■l'aa. I Mountillf heilfht of reflectors shall b• not IIOl!'e than 

I• I•• l•r o.,.rt•at 11>eclfleaU• •••• .... ••t )luhll1ht1, L .. U 
... ,1 ... ,." (lift. la ,,.,.,.u .... ) 
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blchea aboTe road leTel. Huaber reflector• onl7 ahall be aounte4 
on the front &lld red reflector• ODl.7 eh&ll be mounted on the rear. 
In addition to such required equipent, application to the lower 
portion of tbeae Tehiclea of fiat white paint, reflectorhed paint, 
or other reflectorieed aaterials is highl7 recaa.anded. 

Anlaal-Drawa VeltlclH ltllld Ridden or Herded An1-le 

Aniaal-drawn Tebicles &lld ridden er herded &llia&l• eball not. 
• driven O\'er the bighw&7 during blackout• unleaa protected with 

one or 110re blackout flashlight• or lantern■ of approTed t7pe. 1 

Such lights ■hall be ao diapl&7ed that the presence in the ro&dva7 
of the aniaals and Tehiclee ia rendered clearl7 Tisible to ap­
proaching traffic. !pproTed reflector• ao\Ulted aa described in 
paragraph 6, and/or flat white paint, reflectorised paint, or 
other reflectorised aateri&l•, are highly reco-nded for uae ca 
anillaJ.-drawn Tebielea. lquipHnt recoaended for use b7 pedea­
triane in paragraph Q is alao applicable to aniaale. 

8, Projectin, Loads 

Load• projecting aore than 4 feet be7ond the front or rear 
of~ vehicle shall be protected b7 apprOTed red reflectors (ap­
pendix C) and/or lanterne1 placed at the end of the load. When 
reflectors are used, the7 shall be aecurel7 mounted at a height 
above road leTel of not W10re than 30 inches. Side projection of 
loads shall not be peraitted. 

9, Blackout Equlpaent for IndiYiduala 

Pedestrians and traffic control personnel should not stand 
or aove in the roadwa7 during blackouts except when abeolutel7 
neceesar7. An7 pedestrian or traffic officer whoae duties require 
hill to be in the roadwa7 duri?llt blackout• should wear white or r­
tlectorized leggings, or anklets equipped with clear reflectors 
ot suitable ahe and approTed t7Pe (appendix C), and should carry 
an apprOTed blackout tla1blight or lantern. 3 If white or re!lec­
torieed leggings or an}cleta equipped with apprOTed reflectors are 
not available, white handkerchiefs or other light-colored aaterial 
should be tied around the iover portions ot the legs. Under 
blackout conditions, pedestrians are generall7 not visible fro• 

ing vehicles. !l'or this reaeon, pedestrian■ auat learn to keep 
ot the path of aoTiliQ' Tehiclea during blackouts and not depend 
ehicle operators to see th••• 

10, Lual.neacent Materials 

Luaineacent aateriala, includilllf radioactive, phoaphoreaceat 
and tluoreecent aateriale, are not generall7 reco ... nded tor out­
door use on vehicle■ or individuals becauee of their relatiTel7 
low sustained brightness in coapari1on with starlight or aoon­
light, the high rate of deterioration of aost ot theee •ateriala 
when exposed to sunlight and •oisture, and their high coat. 4 

l• See ••r Depart■•at 1peclficati•a "'Blaclreut Pla1hll1llt1. La■t•r•• 
and Plar••·"' (MOW in preparatJoa.J 

4• See War Depart .. at 1pecJficatloa .. Lu■iaaacea.t llateriala. •• {Now 1■ 
preparation.) 
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-~, ...... 

BlacllDUt trait cle 

rear or 
rear).• 

8Ulll1ART OF BLACIOUT EQUIPMENT REQUIRED ON VEHICLES 2 

T11"• •f .-•htch 

Bicycles, Pl8ll earts, 
and other velllcles. 
prc,pelled by hlnlln -·· Ul!Jae l-<lr!Nl V8lllclee. 

i....-u~ ...._.t J:na b• i1ht A.11, ...... 

C11 tile tront, fer enou@II fCll"w8I'd At lea.st 36 lncbes l'll<l rot_,,... tbMr• 1th Vehlcle Cll level surface 800 carry­
to el!Jllil&te ooJect!Clllll>le re nee- 56 Inches eb<We l"Olld level (lDO•s- 1nll nonaol 108d, so adJust llllll) tMt bot­
t!oo or light trao vehlcle, be- ured to bottan ot slot), but not • ca,, of slot 1n 1111Slt ls hor!z.mta1. Tbln 
twen left slde I'll<! center om ss hll!l>Or. tllen top ot rim ot steertng so allll 18111) tllat l!gnt b<!AII ls proJected 
nesr as l)()SS!ble to nonael line wheel. (PI'9tetnd hel81lt awrox1- str,,lgllt fONaI'!! Md visual cut-otf ot 
ot c,perator•• v!stai. metely. 42 lnclles.) tc,p of beam c:ri a vertical screen 10 reet 

1 c:ri frc:rit at C81lter. tn rrc:rit or lens ls •t loaat 2 !ncllas and 
not more tl\llll :,; Inches below bottolll or 
slot. -t•n 11111> securely 1n thls poel­

nasr llOnlRl tall l!gllt level "" 
--·- -·- _ ·--···-•·· prsctlcable, but 1n no case lower 

1 111!t oo ext,- rear at center. than ro lncllos nor h!glle~ tll!m ro 
,wi r-.ll ,..,_ • ,l"'ellrl3 ree-r - as near , Inches abOVe l"OAl1 level. 

:let1csble, the other 
slO. as pr,ct!Cllble. 

tlc:ri. 
!DI stralgllt to rear wlt.ll lens vsrtlcsl; 
re1 ts !l l181lt below and mrl:>er stop l 181lt 
aboVe. 

of rront ot v<!lilcie~ As near nOlllllil 
ar sides as prsct!cable. •1· prect!cable. 

headll@ht level astJJJu strlt!l!ht allea<l wt Ill lens r,ce vertlc 
end slot oor!sonw. 

tlie trau:;~1 ooeitt:h side; er, iJ! low on ~vefif<'le as proctfoable, Jafrroce veftfciiT end furtwntsl M:ls por-
t.Ile rear, 1 <n each sl~e. but In no c~ h!l!l>er tlw! ::o lnebest •llal to sides or ends or vehicle. 
n 09.Ch s11'!, 1 near rc:ri , t above road level. 
at the resr, an:,. 1 nei,.r the center~ 

At lea.st 1 c:ri th& frCllt "116 1 oo the1~'0t mre thsn 24 inches 
re!U'. level:.. 

r o,eratiN of bhokht ·nh,ch ll1M••"•lh•ft p,•pul,- in•telhd. •ll n•, .. I liaht. wilt furu:t 
•• ln •ith•r .. P,uk .. •r "Drt••" P♦■ .ltlen. no'r••• lichh •lit be titrn..cl off aut ... dc•llf• 

hclr:out ••itclt la °"Off'" porltlon, then black• 

■ n•h and d••hb•■rd• duriq bl ■ eltout ■ • Whit• ,u ... ot ll1htlfll•'"•Pro•l•lon ••J- b• .. d• for u•• eJ lo• ,ntuHi.tJ d••P r•d ll1bt to ltluahute l 
a•t ,uitebJe tor thia pur~••• RadiO ♦ C'th'• ••h·rhh •~y bf' •111plo1•d on indicator •H•h and/Or 

tr••t car• u ■ ..S f•r devbh •nd op•r ■tlu •hell h••• l front charanc-• h.p, on • ■ch •nd. 
4. IJtr••• car, •••d f•r do.bl• •nd oP•r•tian ah■ ll h••• ••b•r r1fl•ctora throu1h~t. 
t, Att~ro•ad bhiolr ... t fh ■ltllaht ■ or l ■ntarn, -, ba ■ ubatitut ■d for rafheton, 



Where pbosphorescut ■aterial.11 u-e uaed, the7 shall confor• to 
Corps of D:lf:lneer• TeatatiTe SpecificatiCll iro. T-U!SIS, dated Jur 
u&r7 16, lQ42, eJltitled •Phosphorescent. Coat.inf 8J'9tn. • Radio-­
act.iTe nrura ■hall confora to Corp• ot IQQiJleere Tentat.iTe ap_.. 
ificat.iOll No. '1'-1240, dated 1ebruar7 io, lQai!, sntit.led "Markers, 
Lu■inoua (RadioactiTe).• 

It is desirable that all chrOldu■, al.uina, stainleu at.eel, 
floH7 paint., and other hifh].7 reflect.in aurfacee be caYered with 
lustreleH pdllt (4rab br- is rec~ed) or otherwise treated. 
to ■hdaiM refleatiOD of lifht in q upward direction. Reflec­
t.ore ui retlectortse, ■ateriala, used u reoo-llded. in para­
Q'raph 4c., do not ■ateriall7 facilitate detectiOD fro• the air. 

DeeifD apprOTal of all blaekout equipMJ1t required b7 thie 
speeificatiOD, inclwlillf erlerior and illterior lWht~ UJ1its, 
avitchea, reflectors, •ifn•, sifnala, and lu■ineacent ■ateri­
ala, t.o,ether with installat.iOll and UH instructions to be ■up-­
plied with thie equipaent, shall- 'be 'bued CR report• sub■itted to 
the War Depart-t b7 a testiDQ' luorator7 accredited b7 the War 
Depart-t, .l lht of the laboratorie■ which han been accredited 
as of thia date ia aUached hereto, but doe• not cautitute a part 
of thia apaaification • 

.lpprOYal of deaifn ahall be indicated b7 a ■arltillf which ilr 
cl,udea the vor4s, "BL.lCXOt1l' (insert itea of equipaent)-WAR DI­
PAR'ft!SNT 8'l'AJIDAIU), • Unit■ shall alao diapla7 code nuabera to be 
uaifDed b7 the War Depart-nt at ti■e of appraval which ahall be 
placed 4irectl7 b ... ath or after the word •Standard. • Thh ■ark.­
inf, tofether vith aanufactu.rer •• aaae, ahall be placed on each 
uni~ of apprOTel equip-tat a locatioa which will facilitate 
inapectiao after batallatiOA. 

APPDIDIX A 

DIJ'DfITICII! 

Vehicle - .ln7 deTice in, upon, or b7 wich an7 person or 
propert.7 i ■ or ••7 be transported. 

Jlotor Vehicle - .ln7 nhicle which i■ aelf-propelled, but not 
operated upon raila or b7 -an■ of OTerhead trolle7 wires, 

Street Car - .l Tehicle or train of nhiclea for tranaport~ 
person■ or propert.7 and operated upon rail■ principall7 on a pub­
lic roadwa7. 

Trolley Bus - .l vehicle not operated on atationar7 rail■ or 
tracks but which receives power froa OYerhead trolle7 viree. 



Mor--~1...-..1~ C. .. t;,.Ji,,.,.. - --, -,.,,..; ... :J y-t,'<-ks w1...-c.1.. 

dr,.J..s a:t- /ecsr ....._ ,...,if;,- y~,:.k. 

£-~~- "'tkf'.J.(.,,w;,_ ..,.., con111aered e•ergeney Tehiclee:-V ·, • -- -, 

VehiclH of the anted torcH of the United States 
and it■ allies. 

Vehicles of the tire depart11e11t■• 

Vehicles of GoTel'Jlllental police agencie■• 

hbulucee &11d ■peci&l public utilit;r serTice n--
hicle■, when properl;r identified and in eaergenc;r 
eer'Tice. 

Such TehiclH en,aged in ciTil det8118e u aa;r be 
dHighated b;r proper local ailit1or7 or ciTilian au-­
thorit;r, when marked b;r proper idntitication sign or 
■ignal 1111d when i'll e•rgenc;r ■ervice. 

largnc;r vehiclea, other than thoae of the ar•ed forces ot 
the United State■ and ita allie■, ah&ll displa;r in the lower right 
hand corner of the vind■hield (or other conspicuoua place where 
this ia not. feasible) a certificate signed b;r the appropriate 
■ilitar;r or ciTilian deten■e official. 

APPJ:NDIX B 

DISIGN, MAllUrACTU'RI AND INS'l'ALLATIOlf 0, MOTCI! VlHICLI BLACKOUT 
IQUIPMINT 

l. General5 -- Motor-Yehicle blackout equipment shall conform 
to photo11etric and •echa11ical performance te•~• and to inter-­
changeabilit;r require■enta eet forth on drawin,a referred to be­
low. It is not the intent of this specification to discouraie 
development of i■proved ■ethoda of c011atruction and subetituticm 
-.,reTer possible of ■ateriala lees critical than tho■e now in¥,­
cat•d. Such ■oditicatione shall not onl;r be permitted but ■re 
urgentl;r desired. 

2. Blackout nrivin, La■ps -- The approved blackout drivin, 
la■p shall contor■ to latest revision of Quarter■aeter Corp ■ 

Drawing No. 0012&-Y entitled •Blackout Drivin( Lup." 

3. Blackout Co■bination Tail and Stop La■p -- The approved 
blackout co■bi'llation tail and atop laap ahall contor• to late■t 
reviaion of Quarter■aster Corpe Dravin, Wo. 08243-I, entitled 
•L&11p1 Slackout Tail and Blackout stop.• 

•• Blackout Clearance Lupe 

e. Front cleara11c, lt:lllt/>s 

(ll /!J!rerf111ty vehicles --'!'he apprond front clearance 
la■p tor e11ergenc7 vehicles shall conform to -----------• TIM QaarterH■tu cor~ dr■wln1■ -otloHd le thh appeadb wlll be 

f•r;llhetl oaly to ••••faet•t•r• N bH• fide r••••t• 1ubaitted to tM 
&aaiuer loar4, Fort ■•l•olr • Yir1i•U• 
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(2) 

lateet rffiaion of either Quarterauter Corp• 
Drawill( No. 08235-X, entitled •1,Ulp, Parkin( "!: 
Blackout Device render Mou:atill'1, • or Quartersu 
Corpe Drawilai )l'o. Q823&-X, entitled •I,aap, Park­
illl( with Blackout DeTice.• 

Other vehicles - The approved laap for other thNl 
eaergeno7 vehicle• ■hall confora to requir~• 
apecified for front clear~c• luip• for eMrfe11C7 
vehicU•, ncept that the' light .. 1tted theretrca 
■hall be uber inatead of white. Such aaber ■hall 
canfora to Color Specification for llectric Lupe 
in the 1~ Handbook of the Societ7 of A.utoaotifl 
lngineere. 

15. Wiring and Switchea 

•• General - Blackout ■witches and wirilll( ■hould be ao 
arr&lllfed that when the ■witch i■ t'QX'lled to light tile 
blackout equipaent, thia avitch will autoaatioall7 
discoI1J111ct all other noraal light■ OD the nhicle, 
such u head, tail, parkilll(, ■top, license plate, 
driving, pa■eill(, !of, apot, backing, do••• ■top, 
tr1lllk, tUl'll signal, at&Ddu-d •vker Uld identifica­
tion lighta. Inatriment panel lights, however, -S 
re•aisl lighted, if th.,. provide red illwdnat1011. 
The switch and wiring ·U'rNllf8JICIDt should al.110 provide 
a parkilll( positi011, couecte4 ·~ light all blackout 
equipaent on the vehhile except the blackout 
driving leap. The blackout circuit ahou,ld be 11epa­
.ratel7 fuaed, 

b. Kotor vehicles {ucef,t 111DtorcyclcsJ - "The wiring and 
switches of the approved blackout lighting equi,-t 
on aotor vehicles (except aotorc7cle1) will aeet the 
require-11.ta of thb apecitication ifthe7 contora to 
the lateat revision of Quu-terauter Corpe Dravilll(a 
11011. 00126-W, ool.2Q-W ud OQJU-W, entitled "Blackout 
Wirilllr Diagraa tor C-ercial Vehiclea," •Blaalrout 
Wiring Diagraa for Coaaercial Trailere,• and •Bl■ck­
out Switch for Comercial Vehicles,• re11pectiTel7, 

c. Kotorcycles - The virilll( and svitchea of the reQllired 
approved blackout light~ equipaent on aotorc70lee 
will aeet the requirementa of this specification it 
the7 confora to lateat reviai011 of Guarteraa■ter Corps 
Drawings Noa. 09187-W and ()Qla&-W, entitled "Wir~ 
Diagraa for Blackout Lighting of eo-ercial Motor­
c7clea, • and •Blackout Svit.ch for Co-rcial Kotor­
c7clea, • reapectivel7, 

d. Stof, liehts and other autt:a11tic liehts - ill lights on 
the vehicle controlled b7 autoaatic evitchea, auch u 
atop lights, doae lights·, trunk lights, etc,, ahall 



either be aade inoperatini, disconnected., or the wir­
ing circuits chanfed to require aanual ■Witchinf. 
When practicable, these lights shall be connected to 
tendnal LS indicated in Quarte1'11la■ter Corpe Office 
Drawing No. 00126-W- (Blackout clearance laap indi­
cated on this draWing is not required. ) 

e. l>irectional sienallinr dwices and othu· IIIQtlvally ~ 
t rated li flt ts - Such lights shall be aade inoperati Te 

and shall not be ueed durinf blackotrt.e. 

APPl'.N'OIX C 

RB'l'RODIRrrm Rft'LBC'l'ORS 

An.approved reflector shall poaae■e light reflection and op­
tical perforaance characteristics required b7 S.A.I. specifica­
tion Reflex Reflectors, in the 1942 Handbook of the Societ7 o 
!utoaotiTe lngineers. 

APP!Nl>IX 0 

IQtJIPMiNT 111:l!'! PROVIDING RIDUCtD INTIRIOR ILLOONATION IN VIHICLIS 

l• Directional Characteristic• - 'I'he design md installation 
of equipaent used for providing reduced interior illuaination in 
Tehiclee during blackouts shall be such that no direct light is 
projected outside the vehicle through windows, doors, ur other 
light openings. 

2. Conetruction - lquipaent ehall be of rugged construction 
and not subject to derangeaent, taapering or aieuse in service. 
Uae of strategic and critical aateriala shall be uoided vherever 
poaeible. 

3. illowable General Illuaination - Maxiaua illuaination 1-
cident an a horisontal plane at ■eat leTel shall under no condi­
tions exceed 0.006 footcandla. '!'he color of light med for gen­
eral interior illWlination shall be white, 7ellow, orange or 
oranfe red. 

4. Step Welle - On11 orange or orange-red light shall be 
utilised for ill1111inatinf etep well■ on street cars, trolle7 _buHea, 
and 190tor bussee. Thia light ehell be of euch intenait7 that the 
incident illumination on an, surface Tiaible froa outside aboTe 
the horizontal shall under no oonditiona exceed 0.00 footcandle. 

5. Pare Boxee - Onl7 10-inteneit7 deep red illuaination 
shall be med for fare box Hg~inlf. 

e. TreatMnt of Shin7 Surface• - tlllleaa light nitted from 
equipaent u■ed for reduced interior illuaination of vehicle• ia 
directed in ■uch a aanner that it does not strike chromiua, alu­
ainU11, porcelain, stainleae steel, or other ahin, surfaces, thee 



■urfacea ehould be coTered with luatrelees paint or other non­
reflecting aaterial. 

LABORATORIES ACCREDITED BY THE WAR DEPARTMENT 

Electrical Testing Laboratories, Inc., 
New York City, New York 

499592 0 - 42 - 12 166 



Mf6/D1x.1Jl_ 

TRAFFIC CONTROL DURING BLACKOUTS 

War Department Specification 

Prepared under the direction of the Chiefof'Bnfineera, U, S, 
Ar-,,, by the 'Bnfineer Board, •1th suffestlons of the National 
Technological Civil Protection C-ittee, the National Bureau of 
Standards, the Interstate c-rce c-1ssiot1, the Office of De­
fense Transportation, the PublicRoadsAdtliinistretiott, the Bifhwy 
Traffic Advisory c,,_ittee to the War Depart-nt, end the War 
1'roduction Board, 

torttwatD 

'!'he standards specified herein aay be iaposed by ailitar 
authority duriDlf specified periods and in specified are••• Ind 
pendent of such action these standards afford guide& to civilian 
authorities ae to aeasures that can be taken by the• to confora 
their conduct with what My eventually be prescribed, 

Due to the scarcity of certain critical aateriala which 
will be involved in the aanufacture of the equipaent called for 
in these specifications, it is probable that only the aoet ex­
posed COIIIIIUllities in the continental United States will be able 
to procure the equipaent. Por this reason these specifications 
are being ifiven only a liaited distribution at this tiae., 

Sl!Critli I 

General 

1, Scope 

'l'llis specification sets forth necessary 111easures for the con­
trol of traffic under blackout conditions and prescribes blacko.lt 
lighting requirements for illUllllnated traffic control devices, It 
applies in those areas aid during those periods prescribed by prO!ler 
mill taey authority. Equlp111ent required by road users ltl these 
saine areas am during these sBl!le periods is described in War Oepar't,-
111ent Specification, "Blackout Require111ents for Highway MOvement." 

2, Objective 

Traffic control 111easures am lighting re®irelllents specified 
herein are dellil1ned to provide for the greatest safety and eas~ 
of gro\ll'rl IIIOVeWlertt ccneensurate with pra,,islonofreasonable free­
dOII frC91 detection by enemy aircraft.. 



J. General Conaideratlona 

a. Sa,Jety of Noraal Traffic /fovn,ent. Safet7 of 1101'11&1 traf­
fic 110Yeae11t requires that i.1lstallation of blackout traf­
fic control deTices •hould not increue the hnard of 
traffic -e-11t during hour• of norul ill11,9inatio11. 

b. Economy of /faterials. Because of the importa.nce of con­
serving uteriala for aore enential war needs, black­
out require-11ts ahould be -t, i.1lsofar as practicable, 
b7 modification or relocation of existing deTice■, ratber 
than b7 procureae11t of nev deTices. 

c. C1taracteristics of Blackout Traffic. The hasard of 110Ye-
11ent 1111der the lov leTels of illumination peraitted dur:I.Df 
blackouts and the li•ited avail&bilit7of appro.-ed liltht­
ing deTices will .result in a tteural reduction of vehicular 
and pedestrian traffic, Blackout traffic will be lar1tel7 
local, and speed of IIOYe-nt will be IIUCh lower than that 
nor..ll7 prenili!lf, 

4. Preparation of Plana 

Withi!1 areae 4eailfl1&ted b7 proper ailitar7 authorit7, loce,1 
authoriti-■ . re■ponaible for traffic control should i-diatel7 a&ke 

such surveys, plans, and preparations as· are required to catty out 
the proviaiODS of this specification, This 1118¥ include arrange­
ments for periodic "ilrservice" inspection of blackout equipment 
req1,1ired under this specificwtion and umer the War Department Spe­
citicatiQD, "Blacko,rt. Requirements for Highwa,y Movement." Special 
legislation 1187 be necessary in civilian ccnmmities within conti­
nental united States. 

$. Con.truction of Blackout Equl,-nt 

Blackout equipaent required b7 this apecification ehall be of 
rulflted construction and ehall not be raadil7 1ubject to der&Dlfe­
llWllt, tuper1nlf, or ai■uae in eervice. Use of atratettid and criti­
c·al -terial■ shall be avoided .wbereTer poadble. 

Desip approval of all illuainated traffic control devices, 
appurtenances to existing illuminated deTices, specified herein 

all b"e based on reports aubaitted to the War Depart•ent b7 a 
testintt laborator7 accredited b7 the War Departaent. A liat of 
laboratories which have been accredited i• attached hereto, but 
does not constitute a part of this specification. 

1. Marklnf of Approved Equi,-ent 

Approval of deei1t11 for deTicea specified in paraifraph 6 shall 
be indicated b7 a marking which includes the words, "BLACKOUT 
li11Bert item of equipment) WAR DEPI'. STAliDARD." Approved equi~ 

167 



,,.~,.f- .rwfl ..vo J.,11,._r ~"'- .. ~, ~ k ..r,,-, ... _t_ J.,1&. ..; .. , 
l>yarr--..r .r 11.,.. I;-. •f ~lf.,.v...e; ,:.,L .,_ A.fl µ. ,1,.u.,I J:r...::/-ly 
Ji-..tt.~ ti,. -.nl •t..m .... .ir. 'tl.111 ll&rl<llll!, t.Olle-t..Der V1t.ll 

■anufacturer'• na-, shall be placed oil each uait of apprond 
equipant, at a location which will facilitate in■pection af·i;er :l:a­
etallation, 

SIJCTI(lt II 

Traffic Re,ulation■ 

I. /Jeflnltion• 

Vehicle - An7 dBTice in, upon, or b7 which an7 per■on or 
propert7 i.e or ••1 be tr■naported. 

Kotor vthicl• - h7 Tehicle which ia self-propelled, but not 
operated upon rail■ or b7 •an■ of OYllll'head trolle7 wires. 

Street car - A T&hicle or train of vehicles 
rails principall7 on a public roadwa7. 

Trolley bus - A Tehicle not operated on stationary rails t:r 

tracks but which raceivea power froa crrerhead trolle7 wirae. 

Jlotor vehicle cOlllbination - An1 train of nhiclee which in­
cludes at least one J>Otor vehicle. 

E111errency vehicles - 'l'M following are considered e1111rgency 
nhicles: 

(1) Vehicles of the araed forces of the United Statee and 
her allies. 

(21 Vehiclea of the fire depart.ante, 

(3) Vehicle■ of fOYe?'JIM!ltal police agenciea, 

(4) A■bulancea and special public utilit7 aervice vehicle■, 
when properl7 identified llld in -rgency ■erTice, 

(15) Such Tehicles e111fafed in ciTilian defen■ e 1111 11117 be d,._ 
ignated b7 proper local nlitary or ciTilian authorit7, 
when marked b7 proper identification aifll or eiQnal and 
while being ueed in 1111111rgency eerTice. 

Pedestrian - ~ person on foot. 

9. Existing Traffic Reiulatlotta 

All existing traffic rulee, laws, and regulations ehall re-
111&in in force during a blackout except as aodified by the provi 

sione of this apecificat1on, 

1ee 



10. Darlc Adaptation Period, 

No road user, except in eMrgenc:,, ehall -• 1n a blackout 
unleae hie e:,ee are properl:, dark-adapted. At least 5 ainutee in 
co"'l'lete darkneee is required after an:, espoeure of the e:,e• to 
light intenaities hiither thu thoee pel'.'llieaible during blackouta; 
and, whenever practicable, road uaera should reaain in coaplete 
darkneae for 20 to ao ainutee before IIOTing in a blackout. 

U. Act ion Requiud Under Blaclcout 

Cal Road users 11mf,loyi11f a#f"U1Jed blackovt devices. When a 
blackout is in effect, road uaers eaplo:,ing apprond 
blackout dnices1 are peraitted to aove, provided their 
e:,es are properl:, dark-adapted. While waiting for their 
e:,ee to beco- darlr--adapted, such road user• ahsll stop 
off the traveled portion of the roadwa:,. 

(b) Road users not e-.f,loyi11f a/>PrUIJCd blackout lifhtinf de­
vices. When a blackout ie in effect, those road ueers 
not properl:, eaplo:,ing approved blackout devicee1 as re­
quired are not peraitted to aove. If a blackout ia in­
iti,,.ted vhen euch road usere M"e opell'ating· l,Ulder other 
th&11 blackout conditions, euch road ueere shall c011>l:r 
with the proviaiona of the following ■ub-par~raphe a.ud 
immediatel:, thereefter extinguish all lights, However, 
the ti- elapsed between initiation of & blackout 1111d es­
tinguiehaent of lighte shall not exceed 5 Minutee uuder 
any circ\1118tancee. 

Ill Kotor vehicles, 1110tor vehicle cOlllbinations, and 
trolley buses. Such vehiclee 11hall iaediatel7 
be parked or •topped a11 required below for the 
duration of the blackout. 

(a) In ffferJ' ca■e, roadwa:, apace shalt be left 
for the peee~e of traffic. 

(b) Mo aotor vehicle or t.rolle:, bus shall be 
parked in violation of blackout parking 
regulatione (eee eub-par~raph 12f). 

1
• 8 •• ••r Depart .. at Saeclflcatloa. "Blackout Requir•••nta fer 

Bi1bwa7 MOYe ■eot." 
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CJ.) .sti-~11f""Wf. &reel. cars llb&l..l. De stopped st 
regul&rl:, establiehed loading points or other 
sa.fe and ConTenient loc&tion11 in order that 
pa11eenger11 can be discharged. After p&S11"tlller11 
are dillcharQ'ed, street cars shall proceed to 
nearest 11id-block location, or other point suf­
ficientl:, re1110Ted fro111 intersecting roadwa7s, 
in order to proVide 11axiJIIUIII Villibilit7 and clear­
ance for paSBage of traffic. Wherever practi­
cable, care shall be spaced far enough apart to 
pel'lnit passage of nergenc:, equiPlftent and pel"­

sonnel. 

(31 Bicycles, ffu$hco.rts, alldothervehicles ProPelled 
by hf.llll4tl power, These nhicles shall be rfllloTed 
fr0111 the roadwa7 and sidewalk, if poHible. 
Otherwise, the7 shall be parked out of the 11ain 
traveled portions of the roadwa:,, sidewalk, or 
other thoroughfare in a 111armer which does not 
end&nQ'er traffic 110Ving thereon or block a.ccees 
to "1!lergenc:, installations. 

(4) Animal-drl;lldl vehicles and ridden or herrJ.ed ani­
lllllls. Animal-dra'WXt vehicles and ridden or herd­
ed animals shall be dra'WXt off the 11ain traTeled 
portions of the roadwa7 and placed in 1111ch posi­
tion that adequate space for passage of other 
traffic is provided. Animals shall be tethered 
or otherwise securely restrained. 

(5) Stopf>td o.nd stalled vehicles. Approved refleo­
tors 1 or other approved blackout devices 2 shall 
be used to render clearly visible to approaching 
traffic an:, Tehicle which is stopped or stalledl 
in the main traveled portions of an:, roadway. 

(6} Pedestria11s. During a blackout, pedestrians not 
equipped with devices in par. 124 (5) below should 
not stand, enter, or l!I09'e upon the roadway except 
when absolutely necessar7. 

1. S•• W•r D•P•tt ■•ftt lpeclflc•tio~. ttalackout Requlr•••at• fer 

Wlth••Y Me••••nt." 
2. S•• War Depa,-t ■ent Spee-lfic•tlon. "Blackot11t P'laabli11\ta, L•n• 

terltl, aad,farea." 
J. Vahicl•• ,.,oparly parked at th• curb. or .h, an:y other authoriaecl 

parlr:int ar••• ■ r• aot c-one!d•r•d •• ,topped or •t•lled ••h!c1••· 
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12. Blackout Rul .. of the Road 

a. Emereency vehicles. s-rgency vehicles when perfQl'lllittg an 
e.er11ency •iaaion a.re exewipted fr011 the provisions of thil 
pa.raitraph. However, such vehicles shall not be operated 

ill a reckless or ne11li11ent •&nner. 

b. Obedience to blaciout tro!fic control devices. No road 
user shall disobey the instructions of any applicable 
blackout traffic control de-rice Ul'll.e1111 directed to do so 
by authorised traffic control personnel. 

c. Vehicular sj,eed. No person shall operats a vehicle du.rintl 
a blackout on any roadway at II speed th&t is greater than 
is reasonable or prudent under the existing conditions, 
and in no event !t.t a speed which endangers the safety of 
persona or property. Speeds in excess of fifteen (16) 
ailes per hour shall be deeaed ~easonable and imprudent. 
HoweTer, where unusual ha&ards aay exist, lower speeds 11ay 
be required or, if exceptionally free and eat e IIIOVS!ffent is 
p011sible, higher speeds may be pemitted. Such lower or 
hillher speeds shall be designated by signs of types speci­
fied herein. 

(l) No vehicle shall overtake and paes another vehicle 
proceeding in the saae direction unless there is more 
than one traffic lane designated for traffic movement 
in the direction of overtaking and passing. On three 
lane roads overtaking and passing is prohibited, ex­
cept at locations where the center lane is specifi­
cally designated and appropriately marked for move­
ment in the direction of the overtaking and passing. 

(2) Irrespective of the nlllftber of traffic lanes available 
for use in the direction of movement, the operator 
of any vehicle approaching from the rear of any other 
vehicle that has stopped at a crosswalk or at any 
intersection shall bring his vehicle to a stop before 
entering the crosswalk or intersection, unless the 
standing vehicie is one properly parked at the curb, 
and shall proceed only after yielding the right of 
way to pedestrians or cross traffic. 

e. Limitations on turnin1; around. No driver of any vehicle 
shall turn such vehicle on the B!Ulle roadway so as to pr<r 
ceed in the opposite direction except where a dead end 
street or a road block makes such action necessary. 
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feasrble in order to increase on-street psi-king space. 
Time limits on p&rkitllf sh&ll not be operative during " 
bl&ckout. Taxi stands and co111111ercial loading and unlolld­
ing zones may be utilized for parking except where ex­
pressly forbidden by local action. Parking shall be pro­
hibited at any point where the parked vehicle obscures 
any blackout traffic control device. 

g. PedestriC111s. 

(ll No pedestrian shall J110ve or walk in the traveled por-­
tion of the roadway, where sidewalks or paths are 
provided off the roadway, except for the purpose of 
crossing said roadway. 

(2) Pedestrians shall come to a stop before entering any 
roadway. 

(3) Pedestrians shall cross a roadway only at authorized 
crosswalks in areas where such crosswalks are pro­
vided; in areas where crosswalks are not established, 
pedestrians may cross the roadway provided they yield 
the right of way to approaching traffic and t11ke all 
necessary precautions for their own safety. 

(4) Pedestrians ~hall obey blackout traffic control and 
pedestrian signals 1 when such signals are in operation. 

(5) Pedestrlans should wear white or reflectorized leg­
gings, anklets e1uipped with clear reflectors of ap­
proved type 2 , white handkerchiefs tied around the 
lower portions of the legs, or other highly reflec- , 
tive leg bands and should carry an approved black-

' 3 out flashlight or lantern. 

13. Special kegulations 

Such other special regulations 11s appropri&te local 11uthority 
deems advisable may be imposed during a blackout, provided such 

regulations do not conflict with provisions contained herein. 

t Sp. •ific•tion. "Blackout Requlr•••nt• for 2. See W•r D•P:rtmen .... 
Ri1h••1 Mo••••nl, 

S ~•·lfic•tion, "Blackout rtaahlichtt, L•n• J. Se• W•r Oepar ~,ment r ... 
tern•, and Flare•. 
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14. Revision of Current Reiulstions 

I,ocal traffic authorities should review current regulations 
and make BZlY modifications necessary to elimin&te conflict with 
the regulations specified in this section. 

sa:::TI<X'i II I 

Clsssificstion of Rosdnet 

15. GenersJ 

Since proper control and supervision of blackout traffic re­
quire that control devices and enforcement be concentrated on those 
roads carrying the heaviest blackout traffic flow, it is necessary 
that the street and highway system in all critical areas be classi­
fied in accordance with the needs of blackout traffic !llOvemente. 
This classification must be based qn the probable requirements of 
military and civilian traffic and the relative importance of each 
roadway serving such tr>U'fic. 

16. Coordination 

In order to insure that military needs are provided for, es­
pecially those which may arise in dealing with possible enemy 
operations, classification of the roadnet should be determined 
by ·direct consultation between the local military authority and 
civilian authorities responsible for traffic planning. Because 
tra:(fic movements are not restricted to political or military 
boundaries, rosdnet classification of adjacent areas 1111st be co­
ordinated. 

11. Bssis of Clsssificstion 

Jl'or tra:f'fic control purposes the roadnet should be classi­
fied as follows: 

a. Primary System. 
include: 

The pril'lary system should ordinarily1 

(1) Strategic mllitary hlghways. 

(2) U. S. highways and State routes (within continental 
United States). 

1. In cert•in •etropoiit ■ n ar•11• it may be desirable to include 
the •ntire road net in th• rri••ry 1yste-ffl, 



(3) Heavy tre.ffic routes ordinarily designated ss tbrO\llth 
streets or roads, such as 111ain radial routes and aain 
"cross-town" or circuillferential routes. 

(4) Access roads to 111ilitary establisbllents, war plants, 
and similar in■tallations. 

(5) Access roads to police stations, fire stations, hoepi­
tals, and other public protection and welfare in-­
■tallations. 

(~) Access roads to Tit al railroad., airline, and cclnltuni­
cation centers; wa.ter plant•; power facilities; and 
similar installsti011s. 

('7) Roads on which re11Ul&r urban transit rout1111 are oper­
ated. 

b. SecOfldciry system (cilttr'flcite and fuder). The secondary 
system of roadwa.ys should Q'enerall7c0111prise the following: 

(l) Roads which parallel and which are actual17 used as 
relief or alternate rout1111 to the prillar;r s7at11111, 
especiall7 those in the Tieinit7 of Tital installa­
tions. 

(2) Important local feeders to the pri111ary e711t11111. 

e. Ttrlicit'y (residual) systea. Parts of the roadnet not 
clusified as pri111ar7 or ■acondar;r should be designated 

u the tertiar7 s79t11111, 

18. Survey 

In eonjunetion with or i-.ediately after the classification 
of the roadnet, local traffic officials should initi&te a sm-Teyw 
reveal needs in connection with the use of blackout traffic control 
devices. Thie aurve7 should prcrvide the tollowinQ' intoraatidn: 

11. I,oc&tions where existing illuainated traffic control de>­
Tices 111&7 be extin11Uhhed during blackout. 

b. Locations where existing tre.ffic control deTices aust be 
altered or aodified for bl&ckout use. 

c. Locations where additional traffic control deTices, iri­
cluding signs, signals, and aarlrllllf■ , auet be prc:,rided. 
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d. I.,ocati0D8 'Where unwarra.nted traffic control deTicee exist, 
&nd &a01.Wt of equip11ent thereat which ca,n be diverted to 

blackout use. 

e. A lieting of additional uterial• a,nd equipment needed. 

S/l!CTlCI# IV 

Switchilllf facilitiee must be provided and personnel assiitned 
to ineure that light froa all illllllinated traffic control devices 
provided for nor11al U:se will be extingui■hed or adequately reduced 
to comply with provisions of this specification within five (5) 
minutes after initiation of a blackout. Similar arra,ngeaents JllUSt 
be made for turning on illuainated devices used solely during black­
outs. ill illUJ11inated traffic control devices not covered in this 
specification shall be extinguished during a blackout. 

a. Gener-al. Markings should be employed extensively on road­
ways used by blackout traffic. Markings are required on 
all primary routes and are highly recolltllended for secon­
dary routes a,nd hasardous locations. Por pavement mark­
ings 2 , a reflectorbed coating is preferable to reflector 
units. 

b. Center- lines. Center lines shall be marked by paint, re­
flectorised coatings, or reflector units on all two-way 
hard-■urface primary routes having an even nU11ber of lanes. 

o. Lane lines. Lane lines shall be marked by paint, reflec­
torized coatings, or reflector units on all hard surface 
primary routes having a total of J!IOre than one lane avail­
able for travel in a single direction. 

d. Guicu lines. Guide lines shall be used to indicate the 
safe limits for traffic to pass to the left and/or right 
of any obstl\Cle or hazard in the roadway. Such lines 
may be placed on the pavement, However, where markings 
cannot be satisfactorily applied to the roadway s-urface 
(e.g. an earth or gravel roadway), approved reflector 

1. S•• Appendix D, ''Sum■ •ry of Reco■■endatione and Requir•■•nt• 
for Blackout Traffic Control De-vie••· 11 

2. See Appendix A. 
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safe approach to and proper course around such obstacles. 

e. Obstacle mar-kines. ill obstacles in or near the roadway 
shall be painted white or otherwise marked - by use of a 
reflectorised coating system1, reflector units 1, or lan-­
terns2 - in sucb a manner as to provide as 11111ch visibility 
&11 practicable. Paint or reflectorized co&tings shall be 
applied in a distinctive, characteristic pattern aa r­
quired in Appendix A. Specific types of obstacles for 
which markiDQ's are required include the following: 

(1) Bridge abut111ent11, par&pets, piers, and culverts. 

(2) Vertical walls or other obstacles located at tJtJY sharp 
changes in roadway aligrueent. 

(3) Barricades, protective walls, stored materials, or 
other temporary obstacles. 

(4) Rocks, trees, guard rails, and other such hazards 
or obstacles in or near the m&in traveled. portion 

of the road. 

(5) Pedestals, posts, safety zone buttresses, and traf­
fic control devices in or near the roadway. 

(6) Such other hazard!! frbfll which protection is deemed 

necessary. 

f. Cur/I mar-kines. Curb tl!arldngs Maybe advantageously ei,,ployed 
wherever parked cars will not interfere with their use. 
Vertical or slopilllj faces of curbs 1!1.long pri1ury route!! 
shall be painted or marked by reflector units, reflector­
ized coatings, or other highly reflective materials at 

locations designated below: 

(l) Channelizing islands, whether divisional, 11111di&l, or 

rotary. 

(2) Sl!l.fety zones and pedestrian islands. 

(3) Urban street interl!ectionll - to a dietance of at 
least 15 feet back !rr:tlft croa11w8lks. 

t. See APP•Adlx A. 
2. Se-• W ■ r D•P■ rtaent Specifle ■tlon, "Bl ■ckout Fl••hliaht•. Laa• 

,tertu, aftd Fl ■ re-1." 
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(4,) Sharp cur.-ea. 

(5) Bridges, viaducts, and similar hnardous locations. 

g. Karrinal delineators. Marginal delineators are recOIIIJl8nded 
tor outlining the roadway and indicating the proper course 
tor vehicles. The;r are particularl;r advantageous on curves 
l!IDd on roads where paTSJDent 11arking11 cannot be applied. 
When marginal delineatora are used on curves to the right, 
both the right and left edge ot the roadway should be out­
lined on the curve and tor short distances on tangents 
thereto. On unpaved prbiar;r roads, one row of approved 
reflector unite •hall be placed on the driver I e right for 
each direction ot tr attic 11ovement. 

h. Tn;msverse Pavement markings. TranSTerse pavement mark­
ings should be used to outline intersections to indicate 
pedeatriancroaa walks, atop lines, and other limit lines; 
and to provide an advance warning tor railroad crossings. 
TranSTerse pav81118D.t markings are required on the primar;r 
s;rst8111 at all intersectione regularly controlled during 
blackout b;r traffic control personnel or traffic control 
signals. 

21. Tralllc SJ,n■ 

a. Use. All priaar7 routes shall be posted with such signs 
as are required to guide, safeguard, or regulate tro.tfic 
thereon. The need& ot hazardoua locations on roads of 
the secondary s;rstllffl should also be studied. On both pri-
11ar;r and eecondar;r roads, attention should be given parti­
cularly to route turns and junctions, locations requiring' 
stop or one-wa;r regulation, sharp curves, railroad cross­
ings, and si11ilar critical locations. 

b. TyfJes. Ordinar;r untreated da;rlight signs are of little 
value for blackout use. Approved type reflectorized signs 
are satisfactor;r for blackout use provided the;r are used 
at locations where they will not be obscured by parked 
cars, placed not further than 12 feet frOffl the right edge 
of ~ traffic lane the;r are det!!igned to control, and 
IIIOUilted sufficiently low that the top of the message is 
not higher than 24 inches above the road crown. When 
signs are necessary, and the foregoing requirements can­
not be Jllet by reflectorited signs, approved exterior- or 
interior-illwninated aigna 1 shall be used. 

l. See Appendl• B. 
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a. Use of tr11,ffic sif{1talS durine blackouts. Since & reduc­
tiOll in the aaount and speed of tr&ffic will result llJlder 
blackout conditi011s, many e~nals required durinlf norm&l 
operation &re unnecees&ry during bl&ekouts &nd should 
therefore be extinguished. While fin&l deterain&tion of 
which traffic signals &re to rem&in operative d\U'ing bl&ek­
outs 111ust be bued to & large extent ,on the knowledge end 
experience of the reaponsible local traffic authority, 
bl&ekout operation of aignals m&y be warranted at 11:QY of 

the following locationll: 

( 1) Intersection■ fonaed by two or more routes of the pri­
fflary system. 

(2) Intersections foraed by routes of the primary systllffl 
with important routes of the second&ry system. 

(3) Points of heavy pedestrian aOYeaent. 

(4) Intersections within shopping, busineas, office, or 
emuse111ent districts. 

(6) Locations subject to high accident rates. 

b. Illumination require,,rents. Traffic signals opsrated du,ring 
blackouts shall conform to requirB!llents specified in Ap­
pendix c. 

23. Other IlllMlinated Sifnallinf Devices 

a. Pedestrian sifi"lals. Pedestrian signals shall either be 
extinguished or the ill~inati011 shall be reduced to co­
ply with the photometric requireacita for traffic signals 
as specified in Appendix c. 

b. Railroad frlJde crossine sienals. Grade cro1111ing signals 
conforaing to the A. A. R. requirements shall be treated in 
the mimner outlined in Wa.r l)epa,rtment Specification, 
"Blackout of Railroads" (now in preparation). Grade cross­
ing signal, other the,n A,A.R. sta.nd&rd shall conform to 
the photometric requireaents for traffic aign&ls as out­
lined herein. 

c. Flashinf sifi"lals. Plashing signal■ ,hall either be ex­
tinguished or the illWftination shall be reduced to doaply 
with the pbotoaetric requireaenta for traffic aign&la as 
specified in Appendix c. 
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d, ,isccllantous sipallinf devices. ~ ill,ainated area or 
part of a traffic'signal detlce, differing fr0111 standard 
detlces, shall 11eet the phot0111etric requirements for 
standard type traffic signals as specified in Appendix c. 

U, Street 111-lnatlon. 

a. Gentral i L l11111inat ion. At points of heavy pedestria:.-. aove-
111ent, points controlled b;r traffic officers, hazardoue 
locations, and focal points of the traffic flow, general 
street il1Ulllination 1 111a;r be required. 

b. Fir, and (Joliet box 111arurs. In order to discourage in­
discriminate use of fire and police alara boxes duri~ 
blackouts, when fire and police agencies are likel;r to 

be flooded with unimportant requests for aesistance, fire 
and police box 111arkers shall be extinguished. However, 
call box flasher lights utilhedfor signalling to police 
patrols need not be exti~uiahed, prOYided such lights are 
orange-red or red in color, are clearly visible at a dh­
tance of 200 feet, and are not detectable b;r dark adapted 
ob•ervers on a clear, 110onle■ 11 night at distances greater 
than 9JOO feet. 

sa::tION V 

Ad,ilnl.trat ion 

2$. Pl1tt111in1. 

Local agencies charged with traffic control responsibilities 

should rniew their -rgenc;r traffic control plans to insure that 

the;r Met all requir-te of this specification. Generall;r, the 

gruteet_. effort s!iould be concentrated on that portion of the road­

net which has been selected to fora the pri11ai7 a;rste111 (par. 17a. ) . 

Proper traini~ and instruction of traffic personnel llllll!lt be car­

r~ed out to insure that efficient psrfonunce will be obtained. In 
addition, required equ!pient auat be procured, issued and/or in­

stalled to the end that traffic control and protective devices will 
be operative when required. Squipment procured for traffic control 
personnel should include apprOYed illuainated batons2, approved 

t. S•• W•r D•p•rtaeat Sp•ciflcatioa:, "ltr••t Ll1htln1 Durlnc 
Slaclkoute." 

2. An appro••d type baton l• d••crlbed in lncin••r Board Tent•• 
th·• Specification, entlfle4, "leflectorl••d Traffic B•ton." 
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bl&ckout flasblights 1, and leggings treated with an approved re­
flectori zed coating system2. Provision should also be •ad.• to 
insure that police and road aaintenance crews have proper aobil­
i ty, adequate e,wipaent and supplies, and necessary COIUl1ll1icaticm 

facilities. 

26. Enforce,nent. 

Traffic control duriill! blackouts involves the followin,g police 

responsibilities: 

a. Worceaent of War Department Specification, "Blackout Re­

quire111Snts for Highway MoveMUt,• 

b. Worceaent of blackout traffic regulations. 

c. Regulation of traffic at inter■ectione and other bottle­
neck locations. 

d. Provision of guidance Olld inforaation to traffic. 

e. Handling of traffic accidents. 

f. Emergency re-routing of traffic. 

27. ••intenence. 

Assurance of continued and efficient operation of the devices 

described herein requires that a systea be for.ulated for periodic 

inspection, repair., cleaning and replacement of d1111aged, worn, or 
dirty parts, as well as the acquisition and storage of adequate 

replacement materials. 

Appendix A 

1. General. 

Traffic markings for blackout pu.rposes should have the highest 
light reflection properties obtainable. Retro-directive materials 
which return a maxiat\111 of reflected light toward the light source 

1. See War D•p•rt ■ent Specification. "Blackout flaahli1ht1, L•n• 
terns. •nd P-l•r••·" 

2. Se,e- Corps of En1in••r• Tentative Specification, "Refl•ctorired 
Coatin1 Syate-e (Retro .. directi••>·" 
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are most desirable. LUJninescent 111aterials 1 are not satisfactory 
for use as traffic markings, and ~heir use is not recollllftended. 

2. Color. 

White is the 1110at satiafactor,- color for blackout traffic 

markings. 

3. Materials. 

a. Paint. Paint when used alone should preferably confor111 to 
Federal Specification, "Paints, Traffic, J!:xterior, White-­

Class A". 

b. Reflectors. 

(1) Coati"lls· Reflectorised coatings should conform to 
Corps of lnlfineera Tentative Specificationr "Reflec­
tori zed Coating Syste111. (Retro-directive)". 

(2) [!nits. Reflector units should possess retro-directive 
characteristics equal to or bc,tter than those speci­
fied for Class A reflectors by SAE Specification, 

"Reflex Reflectors", 1942 Handbook, Society of Auto-
1110tive l!:ngineers. 

a. Lo"llitudinal lines. Longitudinal lines (center lines and 

lsne lines) sh&ll be at least 4 inches in width when wh.i te 
traffic paint alone is used. It is preferable that center 
lines be continuous, especially on curves. If broken 
center lines are used, however, the spaces between lines 
shall not exceed ro feet; and each section of line shall 

be at least 10 feet in length. L&ne lines should be of 
s0111e distinctive pattern in order to prevent confusion 
with center lines. When reflectorized costing materials 
of the type recommended in sub-paragraph ct, ( 1) are used, 
the width of longitudinal lines may be reduced to 3 inches. 

b. TrC111SWrst lines. Where stop linee or other lillit lines 
are used, they should be visible to appro&e):ling traffic 
st a distance of at least 50 feet during a blackout. An 

example of a satisfactory application of transverse mark­
ings at an intersection is given in figure 1. The use 

1. I•• War D•P•rt ■•nt SpecJflcation, "Lu■ in••e•nt llf•t•rlat ■ ." 

499592 0 • 42 • 13 181 

0 



ot retlectorised materials tor markUllf crosswalks is lllr 
neceua,ry; such crosswalks may be indicated by ordina.ry 
paint lines ot a vidth nonially 11Sed therefor within each 

C-1l,llity. 

c. Qbs.tacle ,narhnfs. Obstacle markinlis shall be painted on 
or attixed directly to the obstacle. They shall exten<i 
troa ground or road elevation to tha height ot the ob­
stacle or to a point approxilrlately a6 inches above the 
elevation ot the road. Painted markings or retlectoriled 
coatings shall consist of stripes tOl"lled alternately ot 
material having low light reflective properties~ reo­
ollllleJlded white trattic paint (eub-pe,r. 3a above) or re­
tlectorized coatinli material (sub-par. 3> ahoTe). Such. 
stripes shall be at least 4 inches in width ~ shall 
slope downward at an ~le of ~ to the horisontal in 
the direction trattic aust move around the obstacle. 

d. Delineation Mr~rs- Retlactor 1D1ita or road ~lineator 
devices covered with a reflectorhed coat ahQllld be placed 
not higher tht,il 22 inches above the crownot the roadway. 
The apacinli ot reflectors or lanterns used to delineate 
the approach to m:id/or proper course &round obstacles 
shall not exceed 2tl teat. On t~ente, the spacing ot 
center, lane, or marginal deli,neators shall not exceed 
50 feet; on curves, such aborter apacing shall be used u 
is necessary to outline tbt c¥"e. Bi-taced delineators 
are reco11111Bndad tor marginal delineation on two-way road­
ways. Where both aides of a road are delineated tor the 
a- direction of traffic IIOVftent, reflector 1D1ita or 
devices shall be placed opposite each other on a line 
nonnal to the course at the roadway. 

Appendix B 

BLACKOUT TRAl'PIC SIGNS 

1. Rellectori•ed si,n• 

The legend or aplbol on retlectorilled aigns ehall be legible 
at not leas than 50 teat when vi-d by dark-adapted driTers 011 a 
clear, lll00lllees night with the only incident light being that emit­
ted fr0111 an approved blackout driTinli l•p1 properly ebled ~ 
1101D1ted. Reflector 1D1its or buttons ueed in signe shall poeseH 
photoaetric characteristics ae required tor Clas■ "A" reflectors 
by SAE Specification, "Retlex Retlectors", l,Qf,2 Handbook ot the 

1. I•• War D•p•rt ■ea.t Spec-ific ■ tioa, "Blackout •••atr•••nta ,e, 
Riahw■ 7 Mo••••nt." 
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Society of Automotive Engineers. Reflectorhed coatings used in 
signs shall meet all requirements of Corpe of B:ngineers Tentative 
Specification, "Reflectorized Costing Sr,rt.em (Retr<>-directive) ". 

2. 111 .. 1neted Sitn• 

a. &tenor-illuminated Si/!TIS- Light sources used with ex­
terior-i1.l1J111inated signs shall be shielded in such a 1111&­

ner that no direct light is projected above the horizon­
tal and no glare will be produced in the direction of 
approaching traffic. The surface brightness of exterior­
illU11insted signs shall not exceed the values shown in 
the following table: 

}o(axbrw• Diameter Allowable Brightness 
of area (feet) 

0 - 1.9 
2 - 3.9 
4 - 5.9 

(footl&111bert11) 
0.01.00 
o.ooao 
0.0016 

One Jtethod of obtaining the approved surfa.ce il11J111ination 
on s white sign, the msxiffllJIII di&111eter of which is 2 feet 
or less, is to use a 1.:315 volt, 0.06 ampere, 'l'--&-1/4 Mini­
ature screw base incandescent lamp (operated from " No. 6 
dr:, cell batter:,) 1110U11ted in a mat white reflector st a 

distance of appr0%1"stel:, 15 inches in front of and 4 
inches below the top of the sign (ll'ig. 2). 

b. Intedor.,.illuminated sips. Interior-illWDinsted signs 
shall be legible to dark adapted observers on s clear, 
II00nleaa night at s distance of at· least 100 feet, and 
shall not be detectable b:, auch observers be:,ond 8XJO 
test. An approved tn,e of interior-il1U11insted sign is 
described in Corps of J:agineere Tentative Specification 
)fo. 'l'-l.51Y7, entitled, "Box, Sign, Interior Illuain&ted" 
(Pig. 3). -

Appendix C 

BµACKOUT TRAl'PIC SIGNALS 

1. Vialbillty 

s. Norirrnl oj,er(lticm. Traffic llifll&lll shall not be altered or 
IIIOdified for blackout purpoHe in any 11emier that will 
tend to iJ!pair their DOr11al ueetulneee and Tidbilit7; and, 
except during blackout■, nOl"ll&l eignal indications ■hall 
be uintalied d:aring all periob of operatian. 
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b. Blackout operation. Du,ri!li blackouts, traffic signals 
shall provide distinctive siitnal indications which &re 
clearl;r visible to dark adapted road 118ers on a clear, 
Moonless night at all distances from 10 feet to 300 feet. 

a. The candlepower values of the liitht emitted in a vertical 
pla,ne from a traffic siitnal shall not be in excess of the 

following: 

Anrle Above Horizontal !fa-xilltlJIII Candlepa1'Jer 

0.04 
0.06 
0.1 
0.15 
0.36 
0.6 

b. 'l'he incident illU)llination on the street in front of •an,­
ti;-affic signal operated du.ring blsck:oute shall not exceed 
o.0006 footcandle at street level. 

The for9i10Ulclf requirnents ma;,- be met by uee of standard 6(>­

watt traffic sillJlal h11pe operated du,riJli1 non-blackout periods at 
rated volt94e, and dwil'.111 blackouts at approximatel;r 26j of rated 
voltaQ"e (100 watt traffic signal lamps lll\lBt be operated at 24,j spd 
40 watt la,,ips at 20ll of rated voltage). This voltaQ'e reduction J1a7 
be accoaplished either b;,- .uee of auxiliar;,- tr1111sforwiers or b;,- in­
isert:lpQ" reahtances in series with the la,Jllp circuit. If the latter 
method is used, ordinar,- 1ter.ral serv1.ce 18"'pa ma;,- be e11plo,-ed u 
the resistors, C1ill• -4). With the usual t:,pe of fou,r-wa;,- si1tnal 
( aillJlala in which fou,r leaps operate in pe,i:-allel for the aajor pa.rt 
of the traffic cycle l, resistor laap• indicated in the follOWU!clf 
table pravide proper _r__!!siat.&nc~ Such ro,sistor leaps fhould be of 
•- voltaQ"e ratit111 as traffic sillJlal lt,11ps e11plo7ed. 

Trwlic Sipal 1.,-p 

6Q watt 
40 vatt 

100 vatt 

Resistor I,.aa,l>s L&r,un Olltput 

1- l(i() -tt Q.Q 

l - 10 vatt a,nd 100 O. 71 
-tt in parallel. 

1 - 00 vatt a,nd ll50 0.6 
watt i.n pai-allel. 
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CXI 
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IHM 

Center Une• 2 

Lane llnea~ 

Gulde lines 2 

Ob•tacle 111.arklrig• 

Curb 111arkinlif• 

Ha.r~lnal 
d&lineators 

Tr11nsv-,rse 
111~rkln.4t1 

APFDIDIX D 

~ <F IIIQI.JIRDmffll AND ~TI<Hi Pt11 IIUCIIWI' 1'IIAPP'IC CX"11lCI. D!:VIOIS 

PA21" I - TRAFP'IC MARUIQI 

Hil'IRULS REQUIRED PATHIIN, 1111:IGIIT SPACING uss1 

Palnt3 Continuous linee pret'arable to broken llbe•-
If broken line• usad, 11inl•u. lenl!ltha of 

Refhct.orU.ed coatinQ 3 
Unaa 10 feet and l'IU:iaua lenQth of open Rcq•ir1d on tvo-wa7 bard-•urfaca 
spaca• 20 feill't. prla11;r7 routes hllvlng a.n even nu..ber 

Reflector units. Kot over- 50 foot spaclnQ on tanQant■: ot la.nos. ' 

shorter spaclnfi on curveg,. 

Hu.at be eae111l7 distlnQ:ullhable rroa cent.er 
Rcqvir1d. on hard-surface prlaar7 

Sam;e •• fo:- oent•r 1.-.nea. rout.es having o•er one lane u·allable 
line•· !or traYel in one diractlon. 

P•int 3 

Rttflectr-rl zed coatlnQ 3 Must be contlhuous line•. 
R•q•ir1d to right and/or left of an7 

Reflector unite Maxi11um heifht 24 lnchel!I: 11a:a:Hrun apaoln~ obstacle in the roadwa7 on prh1ary :111yat•l!l. 

2~ feet. 

Palnt 3 Alte-rnate black and whit• strip•• 1txt•ndin8 

Re-flaetori7,ed eoating 3 
to hellifht of obs"..acle or at leut 30 inche• Rcq•ir1d on all obstacles in or near 
abo...-e roadway. the roadway on prh1ar7 systesi, except 

Reflector unite Ml nceesaar,y to delineate obstacle. 
on 'l'ehieles properl7 parked, 

Blackout lantarns 

Paint 3 R~quir1d on prl111:ar7eyste• ::,nvttrtioal or 

Reflector! zed coatln!!!:3 Hust cover vertical or alopinll face of 9lopini! 1"aoea otcurbs ofehannel1z1ng and 

curb. ped•atrian islands, aatet.7 z.ones, urban 
1nteraeotibns to dlat&nc• at but 15 feet 

Reflactor units An7 convenient loeat ibn on curb. 
back froaoro■awalka, ■harp curves, br!.dlifn 
viaduct■, and <:>tber hazardous locations. 

Re,flector units Blfaced unit.a r,,o-cn,ua. Maxiiit.WI he,ilfbt Re qui ,.,d on unpa...-ed pri11ar7 roads, on 

Reflectorlzed coatlng 3 22 inches; spaclnf not OTer 50 feet on·, driYer 1 s rlliht, for each direction of 111ova-
tanfents, lea• on 0urve•. aeat; on both sides of·ourns -t.o the rlQ:ht. 

Paint 3 Rcqvir1d for stop lin•• at intersection• 

Reflectorized coatlnQ: 3 See !'lgure 1. r•Qularl7 controlled during bhclr:outa b7 
traffic control peraonnel or •lena.1.a. 
Recoaaended for croaswallra, !!top and 
Hait lines. 

1
tn ldiition to rtqinrtd Nlrkltlj:s listed in tbi• col.Ulllft, si~Uar J1&rkin1t■ ar• bi~bl.7 r't:Co..mdld tor u.. cc 'tho NCOlldU7 •JSt• aad at hahrdous loo~Uons, 

21-uni!IU'I width .:>t paint Unaa 4 inchM: BilnlrM:11 width of r•fhotoriMd Un .. 3 inches. 
3wh! te 1.s 110St de■cl.rable color. 
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PMf II • mAl"1C SIIIIS 
1 

TTPI or srnw PIIOTONETlUC RSQUtlllKDt'S 2 l{ooJff Ill(l US& 

Refiectori:i11,ed elfoa. LeQlble tor at lea■t 60 feet when 1llt.m1nated Not aore than 12 feet fro111 rlQht W'hereTet' not ob■cured b7 parked 

by 1t.ppr:,Yed blackout drivlnf: lup. edlfe of lane to be controlled; vehicle• or ether obetructi.ona. 
top of .. •••f• not 110-re than 24 
lncbea abcwe road crown. 

lx1.4rlor Uluainat.ed LlQht. source■ ao ■hielded that direct lllbt Illu.lnat,ed ■ ilfn• 11u.et be u■ed 
■ it:ns. 1 ■ not proJ.ect-ed above horl~ontal and f1are Mut b• wl\hlta ran,• or Yiilion of wh•ttTOr required letlbilit,7 

1 ■ not produced 1.o direction o-f appMiacbi~ approachibf tt"af'ti.<1. cannot be: obtailled b7 ttflec-
traff'lc. See Appendix B for allowable aur- torlhd s ltna. 
fa-o" brlQhtnffa, 

lht.erlor 11 luaiD.ated Lefible for at leut 100 ffft: not detectable 
•ltns. be70nd. 8000 feet. 

PMT Ill • TRAPnC SIIIW.88 

rYH C# SIO!IAL PHOTCINlrRIC RSQUIIICllllffila SIJGCIICSTIID IIETIIOD PIIOllABLII lltOIIAL l,OCAHOIIII 

Traffic control !lor•al sljfnal 1nd1cat.ione aaint•l.tled ex:c.ept Reduot.1.on 1n YOl t.._e t..o -.pprox.1.- Ibt.•raecU.on.• toraed b7 t~o or· 
■1,nals. durlnti blackout■. DttriDQ blaclcout ■, aiQ- ••t.•17 ae percent of rat~ Tolt ... aore rout.ea of \<he prl.•ar,- ■79-

n11.le auat proviae- di•Unetin color 1.ndl.ca- "4--9 tor eo wat\ laape, 2.4 per- t .. , b7 rout.•e of the ••cond&r7 
t.ion• at all dt•tancee tro11 10 to SOO f"eet.. eent tor 100 watt laapa, and ea ■7St.•• vi.th rout.ea ot the pri-

.ttaxilm.a allowable 1.held.ent illuaination on percent .for -40 watt lupa. aar7 ■7■"411 and. t.h011e "'it.bin 
l'laahint slgnah. atreet o. oooe fookandle. Por aaxUn,111 aboppii\", bualft&aa, 0-tfiee, and 

candlepower Taluea abo.-• horizontal, ■ee aau.acaent dl•trl.Ct■; point■ or 
4.p~•ndl.x c. be&Y7 pede■trlan .OY ... nt; looa-

tlOn• ■ ubJeot to biiith aco-1.d.ent. 
rat.es. 

' 
~eet.rlan sifnala, daae u f'or traffic eont.rol and fiuhUaf btibiul ■h...nt. reco••nd-4. 

•ianala. 

1zn..otro..t 'U'at'tic •if» IN reqlliNd aa J1l'UMl'7 ~- vbffffff ~ \o fa14■, aaf~ or Nfal• t.nttte, fl"f"h4 pani,cuar •t.unt.1• M> l"OIM t.unllll -4 jlact.tcm■, 
1.ao-.1_. "quU'iDf stop or ~ Nf'UlA,Ucm., •harp OWTff, nil.road Gr'Qilldl:lf•, -4 dailv crittul lecat.t-■• 

"i,.,. _n, ""1P _....., roqu!Nd, - pU'lfl'opb e ot - - ot -lf~lcm. 
¾-attic: •1-nlll.li QOIU& ~ n\.iJlf-ai■-4 durbQ' bbcllDnti ~ ;sreot.iolble. 
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Figure 2. 
Exterior-Illumination Fixture Atta<:hment 

to Traffic Sign 





Figure 4 

Use of General Service Lamp as Resistor for 
Reduced- Voltage Operation of Traffic Signal 
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FIGURE 213 c - STANDARD PAVEMENT MARKINGS 
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MINT MUST EXTEND 0/ER TlilS 
EDGE TO BACK r:K LENS. 
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1-JOTE: 
~ LEH5£S SHALL BE K0l'P OR OlflNllt; 

Gl."5$ 11-l/&" D4AMETER PRISMATIC DIFFUSING 
OR APPl'DliED EQUAi. THEREOF. 
THE LENS Gl..O.S, SHALL BE QF A)'PRO'\IEO 
COLOR CONFORMING TO I.T.E. SPECIFICATIONS 
fOR Tl1E AIIRTICULAR FUNCTIOl'I OF THE LENS; 
NAMELY .. RED,AMBER OR GREEN. 
Al-L LENSES SHALL BE GIVEN ONE COAT OF 
Bl.- (1W)UE ENAMEL QF A THICKNESS SVF· 
FICIENT TO 'IQTALLY OIISCVRE LIGHT OF D)'#.IITT 
LAMP P!.,t,CEO IIEHIND IT. THE ENAMEL /;HALL 
BE FREE FROM ALL PIN HOLES.THE ENAMEL 

• I/; TO BE APPLIED ON THE OVTSll)E SURFACE 
l° OF THE LENS IN SUCH A MANN£R THAT Wtf£N 

j 
THE LENS IS IN USE,TH. E ARPl:IN. SHALi,. BE THE 
11.LUMINATEO PORTION ()f THE L[NS. THE EN-
AMEi,. $HAU 8£ EIAJ<El) QR AREO INTO THE 
GLA5'. THE ENAMEL SHALL BE HARO ANO QUR­
Alll.E ANO SHALL N01" PEEL OR Fl.AKE Off 

1 WHEN SUl!JECTEO TO THE HEAT OF A SIGNAL 
LAMP WHEN THE L£NS IS IN USE OR WHEN 
THE LENS IS WASHED. 
THE ARPl:>W SHALL IIE REPRDOVCED ON THE 
LENS IN CONF'C>RMANCE WITH THE OIMENSIQNS 
~ SHAPE SH9WN ON THIS DRAWING. 

F'lGURE 329 

PAINT Ml,JST EXTEND OVER THIS 
!)CE TO •RONT OF LENS 

NOTE: 
THE I.ENS SHALL BE KOPP OR CORNING 

GI.ASS &•3/&"t>IAMETER CLEAR WITH THE 
WORO"W.t.l.K"RAISEI> ON THE INNER SURFACE, 
OR APPflCNEC EQUAL THEREOF. 
THE LENS SHALL 11.E GIVEN ONE COAT OF Bµ,CK 
OPl<,QUE ENAMEL OF A THICKNESS SVFFIPENT TO 
TOTALLY oeSCURE LIGHT QF IQO·WATT LAMP 
Pl.ACED BEHIND IT. THE tNAMEL StlAl.L BE FREE 
FROM ALL PIN HOLES. THE ENAMEL IS TO BE AP· 
PLIED ON THE INSIDE SURFACE OF THE LENS IN 
SUCH A MANNER THAT WllEN THE LENS IS 11\1 
USE,THE WORO"WAl.K• SHALL 8E THE ILLUMIN,t;TW 
PORTION OF THE UNS. THE ENAMEL SHALL 11E • 
BAKED OR FIRED INTO THE.Gl,.ASS. THE ENAME.L 
$HALL IIE HARO ANO Ol/1\A&LE ANO SHALL NOT 
PEEl. OR FLAKE OFF WHEN SVBJECTEO TO THE 
HEAT OF A SIGNAL LAMP WHEN THE LENS IS IN 
1./SE OR WHEN THE LENS IS WASHED. 
THE WORO"WALK"SHAI..L IIE REPRQOUCEO ON THE 
l.ENS IN CONFORMANCE WITH THE DIMENSIONS 
ANO SHAPE SHOWN ON THIS OIIAWING. 

FIGURE 332 .I 
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