
410 HIGHWAY RESEARCH BOARD 

had accurate data for the particular county traffic for all those periods 
m between, but the minute one would try to apply Mercer County data 
to the District of Columbia or any other place, it would not amount to 
anything at all 

M H JAMES* That is the very reason why we are attemptmg to formu
late these skeleton surveys We recognize that a pattern for one 
community cannot be transferred to another community 
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S Y N O P S I S 

A study of traffic problems and their solution without large ex
penditure of funds for municipalities under 100,000 population 
Among the subjects discussed are Best methods of adapting obso
lete or inadequate signal equipment to modern conditions, prin
ciples of sign and signal installation, outline of parking regulations, 
their need and method of analysing References are given which 
can be used for a study in detail of the subjects discussed 

The large cities of the country have many advantages over the smaller 
communities in handlmg traffic flow by reason of their extensive tech
nical bureaus, which embrace traffic engmeers, police officials giving full 
time to traffic problems, or nationally known traffic consultants resident 
in the community The smaller mumcipalities are in no such fortunate 
position Frequently the supenntendent of police, the city engmeer or 
chairman of the street committee is confronted with the solution of a 
difficult traffic problem and is without the means to study the situation 
adequately or to obtam competent consultmg service 

Ofttimes local officials charged with the problem find it difficult to 
obtam mformation or literature applymg to the particular phase of the 
situation as it confronts them No general review of traffic literature or 
publications may come before them They may not be in regular 
attendance at the meetings of national organizations where such prob
lems are discussed They must provide some means of protection for 
school children, pedestrians, vehicle operators and residents on busy 
streets Some means must be offered them to a solution of the problem 
with the mmimum of effort and expense and the maximum of efficiency 
consistent with the local conditions 

Almost every day those who are in contact with the motoring public 
hear a lament regarding the lack of umformity of signs or of traffic 
signals throughout the country Meanings differ and an interpretation 
is often a matter of guess work 
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To correct this condition the four National Conferences on Street and 
Highway Safety brought forth a series of model laws, both state and 
municipal, and recommended certam standards for highway and munici
pal traffic signs, signals and markmgs These several codes and recom
mendations have been modified and brought up to date m the latter 
Conferences, and are now in the last stages of publication m their final 
form 

It is the purpose of this paper to assemble and present approved 
solutions to a few of the more serious problems No effort has been 
made to place the items considered in the order of their importance, but 
an effort has been made to elaborate upon such items as the Committee 
in its experience has found to be most important, leaving other subjects 
for future consideration by this or some other committee 

Recommendations for traffic rules, signs or signals must be based upon 
some form of study of as many of the facts surrounding the conditions 
as can be learned 

Definite responsibility for analyzmg traffic conditions and preparmg 
recommendations must be placed upon some city official who can and will 
carry out the program, be he the city engmeer, the supt of police, the 
chairman of the street committee or someone else 

The Committee wishes to emphasize that the followmg report is but 
a mere outlme of the broader prmciples of the subjects covered, not all 
of them by any means as fully as their importance deserves It is 
earnestly recommended that before these prmciples are applied, inter
ested parties should make a more thorough study of the specific item 
under consideration and obtain as many as possible of the papers and 
publications suggested by the references 

I R E G U L A T I O N S 

Parking 

The word "parking" is variously defined Stripped of non-essentials, 
the definition most widely approved is "The standmg of a vehicle, 
whether occupied or not, upon the roadway, otherwise than temporarily 
for the purpose and while actually engaged in loading or unloading or m 
obedience to traffic regulations or traffic signs or signals" (1) ' 

The problem confrontmg the officials of any municipality, particularly 
the capital of a state or a countyseat, with reference to parkmg, is 
difficult No subject brings up so much argument with so many opin
ions It IS essential to the welfare of the city, its merchants and citizens 
and to the good reputation which it must bear, that visitors be treated 
with every courtesy and consideration Nothmg is so full of trouble for 
local officials as discourteous or mconsiderate treatment of parking 
violators, particularly non-residents 

' Numbers in parentheses refer to lists of references 
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Every inch of parkmg space on the streets must be made available with 
the least possible restrictions At the same time there must be free 
movement for heavy volumes of through traffic with the least congestion 
and inconvenience to everyone concerned Emergencies may call for 
the swift passmg of fire apparatus or ambulances through crowded 
sections of the city The safety of pedestrians and vehicle traffic alike 
demands orderly and considerate parking regulations and adequate 
observance of them 

Principles- Certam prmciples regardmg the use of the streets have 
come to be recognized, both m law and through necessity 

Practically and theoretically, a street is primarily for the use of movmg 
vehicles The law confers upon the vehicle the right of movement upon 
the street, and with that right the privilege of stoppmg to load or unload 

The right to move through a street is superior to the right to store or 
park vehicles thereon 

The stopped vehicle is usmg street space durmg the time the operator 
or passenger thereof is transactmg busmess in some nearby store, or as 
storage for a relatively long time 

The right of authorities to restrict the use of streets in the mterest of 
the greatest number of users thereof as wpll as in the interest of the safety 
of the public I S well recognized m law (2) 

Restnctions to parkmg may take one of two forms, i e limitation or 
prohibition. 

Limitatton Limitation of parkmg is generally based upon the busi
ness needs of a congested area to permit a greater number of motorists to 
enter the busmess area, stop at the curb, transact busmess and get away, 
or to stop all day or all mght parkmg 

Prohibition Prohibition of parkmg is generally based upon the need 
of the full street width to provide lanes for the free movement of vehicles 

Limitation most frequently provides for one hour parkmg Some
times two hour parkmg is allowed, and on special streets for short 
distances 30 mmute or 15 mmute parkmg may be found necessary 
Probably the easiest limit to enforce is one hour A smgle officer may 
then patrol three or four blocks and by observmg license numbers or 
markmg tires with chalk can readily enforce the one hour limit A 30 
mmute or 15 mmute limit multiplies the effort required for enforcement, 
and many cities may find it hard to secure observance of the shorter 
limit If a shorter limit than one hour is found necessary, the section 
should be as short as possible and always under the eye of an officer, 
perhaps one guardmg a corner If that cannot be done, then perhaps 
the best step is to prohibit parkmg entirely, permittmg vehicles to stop 
only for loadmg or unloading 

Frequently there is complamt that 30 mmute or one hour parkmg 
limits are too short, but careful study will probably reveal the fact that 
the average vehicle stands at a parking space m a limited parking zone. 
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1 e on a busmess street, for rather short periods of time A survey of a 
number of smaller cities reveals that 80 to 85 per cent of the vehicles 
were parked for less than 30 minutes, that an additional 10 or 12 per 
cent parked between 30 minutes and one hour, and around 5 per cent 
were parked for one hour or more (3) (4) 

It IS easy to learn the parking habits of any busmess area by havmg 
someone walk the length of one or two blocks on each side of the street 
every 15 mmutes, makmg note of the license numbers of vehicles parked 
at the curb m the order in which they are parked Such a study may 
be made m the mornmg or in the middle of the afternoon when busmess 
conditions are at their peak At the same time the observer may note 
any other parkmg habits that have a bad effect upon the free movement 
of traffic, 1 e double parkmg, angle parking where not permitted, parkmg 
too far from curb, etc 

T A B L E I 

COMPARATIVE D A T A FOR D I F F E R E N T P A R K I N G A N G L E S (5) 

Parking Arrangement Par-
aUel 25° 30° 35° 40° 45° 50° 70° 00° 

Distance Between 
Vehicles (Prac
tical Minimum 
as Found by Ex
perience) 3 ft 6 in 8 m 10 in 1 ft 1 ft 1 ft 1 ft 1 ft 

Length of Curb 
Required in Feet 18 15 4 13 3 11 9 10 9 9 9 9 1 7 4 7 0 

Vehicles Parked 
Per 100 Feet 5 6 6 4 7 5 8 4 9 1 10 1 11 13 5 14 3 

Street Width Con
sumed in Feet 7 0 11 8 12 7 13 5 14 3 14 9 15 4 16 2 15 0 

Vehicles Per 100 
Feet Per Foot • 
of Street Width 
Consumed 800 542 590 622 636 678 714 833 953 

Parallel Parking On the average street vehicles should be parked 
parallel to the curb with the wheels on the side nearest the sidewalk not 
more than six mches from the curb If placed m that manner, the aver
age vehicle will occupy a space about 7 ft. wide and 18 ft m length 
Therefore, parkmg lunit Imes, if pamted on the pavement, should be not 
more than 65 ft from the curb Ime 

Angle Parking Angle parkmg requires greater width of street than 
parallel parkmg, and also requires additional width to permit vehicles 
to enter and leave the parkmg spaces I t has the advantage of provid-
mg space for more vehicles m a given block If a street is of such width 
that at least two free lanes of not less than 10 ft are available for moving 
vehicles and the needs for movmg vehicles do not demand a third or 
fourth lane, then angle parking may be permitted 
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Head In or Back In The question as to whether or not vehicles 
parked at an angle should head m or back m practically answers itself m 
favor of head m parkmg Few drivers are sufficiently skilful at backmg 
to get their cars into a narrow space without more than one attempt 
Delay to movmg vehicles and the danger of damagmg fenders of several 
cars may be done away with if vehicles are headed m to the curb In 
backmg out, the operator may select a time when the stream of traffic 
I S broken by traffic signals or officers and there is then no danger of 
collision Further, a vehicle must pull up beyond the space before 
beginnmg to back m Quite frequently it will be found that following 
vehicles will drive so close to the vehicle attemptmg to park that access 
to the parkmg space will be completely cut off The result will be con
fusion, delay and congestion if one, two or more vehicles following are 
compelled to back away or turn out m order that the vehicle attemptmg 
to park may have clear access to the stall 

Abiises Abuses of parkmg privilege through negligence or careless
ness of the operator consist of parkmg at slight angle to the curb where 
parallel parkmg is requu-ed, facmg m the wrong direction, double park
ing, parkmg too close to an mtersection or m front of a fire plug, theater, 
etc Most of these abuses are mdications of the need for additional 
parkmg space for the customers of busmess houses Double parkmg by 
delivery trucks may be carelessness of the drivers or it may be lack of 
understandmg on their part or that of their employers of the necessity 
for keepmg the street clear Loadmg zones may be needed Double 
parkmg by passenger cars in a busmess section usually means that the 
parkmg limit on the street is too long or the existmg limit is not enforced 
There is no excuse other than careless habits for parkmg at an angle to 
the curb, parking too far from the curb, or parkmg facmg m the wrong 
direction Many of these abuses may be stopped by the police officers 
callmg the ma'tter to the attention of the vehicle operators, by soliciting 
the cooperation of the merchants and through some newspaper publicity 

No street upon which parkmg is limited or prohibited should be with
out at least two signs on each side of the street, preferably not less than 
200 feet apart, in every block, briefly statmg the parkmg regulations 
These signs should be placed along the curb at a height of eight feet so 
that they will clear the tops of the cars, and should be facmg in the direc
tion from which vehicles approach 

Parking Lots Merchants and busmess men on a congested street 
may make additional curb space available for their customers by requir
ing that their employees' cars be placed m parkmg lots or on some 
streets not so crowded In some communities chambers of commerce, 
busmess men's associations, service clubs or others have provided free 
parkmg lots m order that additional curb space may be made available 
While not all of the customers will use the parkmg lots, most of those 
who expect to be m the neighborhood for a long time wdl do so In 
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any event, the employees should be required to use them It is easy 
to see that one car of an employee parked at the curb on a busmess street 
for as long as four or five hours occupies a space that may be used by 
eight or ten customers of some busmess house. The use of parking space 
on a busmess street by busmess men or their employees as a termmal 
storage for their cars, while convenient to them, is inconvenient to their 
customers and may have the effect of brmgmg about a more strmgent 
parkmg regulation or of drivmg away from the area possible customers 
who are dissatisfied with parkmg conditions 

Prohibition of parkmg is seldom a necessity m the average small 
community Only at a few locations where narrow streets create a 
"bottle-neck" and the flow of traffic is exceptionally heavy, perhaps only 
at certam hours of the day, may absolute prohibition of parkmg be 
necessary Such a condition should receive careful study before prohib
ited parkmg is tried, as the difficulty of enforcement is so great as to 
present serious difficulties to a small police department If the necessity 
for prohibitmg parkmg on short sections, or on one side of a street, is 
found to exist and can be proved, the authorities should not hesitate to 
do so 

Pedestrians 

In decisions m accident cases, the courts have long smce established 
the rights of the pedestrian in the street, now incorporated in the statute 
law of many states and in the National Codes 

Pedestrians crossmg the street at an intersection where there are 
traffic lights or officers on duty have the right of way over vehicles when 
the "Go" signal is in then- favor, from the second they step off the curb 
If the signal changes wTiile the pedestrian is in the middle of the street, 
he still has the nght of way If the signal is agamst the pedestrian be
fore he leaves the curb, the vehicle has the right of way 

At intersections where there are no signals or officers, the pedestrian 
has the nght of way if he uses reasonable care in crossmg the street (6) 

In crossmg between mtersections, the pedestrian must yield the right 
of way to vehicles (7) 

It I S the duty of the pedestrian in all cases to realize that the crossmg 
of a street, either at an intersection, protected or not, or between mter
sections, IS a hazard, and in doing so he must at all times use the ordinary 
care that any reasonable man would use under like circumstances, other
wise the pedestrian may be guilty of "contributary negligence " 

Some states and many cities provide by statute or ordinance that 
pedestnans shall observe all traffic lights and officers' signals (8) Other 
cities object to this plan In many cities pedestrians simply will not 
submit to organized control, and regulation is difficult Probably the 
safest and best way to establish some form of regulation is to pamt cross 
walks on the pavement at busy crossings and urge their use The use 
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of a separate pedestrian period in the cycle of a traflSc signal is not to be 
recommended as few pedestrians are willing to wait their turn Not 
only is the pedestrian period ignored, but it creates an unnecessary delay 
to vehicular traffic. It is, in fact, a confusmg waste of a period 

One Way Streets 

If we think of a one way street as just half of a two way street, the 
picture seems to be clearer The reverse flow of traffic must be provided 
for, if not on this street, then on some other nearby street I t then fol
lows that if a street is made one way, the next street parallel to it on one 
side or the other must be made one way in the opposite direction, unless 
the nearby streets are wide enough and not so crowded with traffic that 
they can carry the added load of reverse traffic forced off the one way 
street In many cases, however, it will be found possible to prohibit 
parkmg on one or both sides and still have two way movement (9) 

Through Streets and Stop Intersections 

The use of "Stop" signs or blinker lights flashmg red on the side street 
and amber on the mam street very often may provide a substitute for a 
traffic light at places where some form of protection is necessary but 
where the volume of cross traffic is low "Stop" signs may be used on 
cross streets between traffic signals where the vehicles move in a "wave" 
or by the "progressive" system There is no hazard to the vehicles on 
the cross street, as they may move out between the waves as though a 
traffic light were there (10) (11) 

Taxi Stands and Cruising 

Taxi stands, if established, should be so located'as to be out of the way 
of "through" traffic and off a street or the side of a street where parking 
is prohibited There is no object in prohibiting parking if taxicabs are 
permitted to stand on that street and obstruct one lane of traffic Such 
stands may always be located on a side street where the full street width 
IS not so necessary for moving vehicles 

The"cruismg" of taxicabs, or drifting around the streets m search of 
passengers, by all means should be prohibited and taxicabs required to 
go immediately to their designated stands upon returning from a call 
(12) (13). 

JSus Stops, Terminals and Routes 

Bus stops on busy streets should be designated by proper signs, other 
vehicles prohibited from occupying the space, and buses in every case 
should be required to pull up to the curb before stopping to load or 
unload. Wherever it is possible, off-street termmals for buses should 
be provided whenever they are required to stand for a considerable 
length of time between trips (14), If no off-street terminal is available, 
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then the waiting bus should be allotted terminal space on some cross 
street where the traffic volume is not heavy 

Police officials or the local governmg body are usually vested with the 
authority to designate the bus routes into and through a municipality 
In choosing the route, consideration must be given to the patrons of the 
bus and of the busmess houses m the community, as well as to the volume 
of traffic on the route over which the bus must travel Wherever pos
sible to do so, a bus route should follow some street other than that 
already crowded with vehicular traffic, entering the congested area 
by the route which will take it most quickly to its terminal or the essen
tial areas which it must serve, and depart from those areas as quickly 
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(7) "The Legal Rights of Pedestrians," Blanchard, Proceedings Institute of 

Traffic Engineers, 1932, p 102 
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(9) Report of Committee on Measures for Relief of Traffic Congestion (1930), 

National Conference on Street and Highway Safety, p 44 
(10) Report of Committee on Measures for Relief of Traffic Congestion (1930), 

National Conference on Street and Highway Safety, p 43 
(11) "Through Streets," Public Safety, Series No 23, National Safety Council 
(12) "The Taxicab—Its Service & Regulation," Schnader, The Annals, American 
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I I EQUIPMENT 

Signs 

Traffic signs are intended to give information, direction, warnmg or 
command to the vehicle operator by means of words or symbols To 
serve their purpose they must be understandable, the notice given must 
be positive, and they must be so made as to be quickly read The 
standards adopted by the American Association of State Highway 
Officials and the National Conference on Street and Highway Safety 
fix definite shapes, colors and all other details for each type of sign (1) 

Shapes In serving the purpose for which signs are intended, square 
signs have been adopted for the purpose of caution, diamond shape for 
warnmg of a more senous hazard, octagonal for Stop signs, round for 
railroad crossings and rectangular for directional signs 

Color Combinations The United States Bureau of Public Roads and 
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the National Bureau of Standards (2) have proven by careful tests that 
under all conditions black letters or symbols on yellow background are 
superior to all other color combinations for visibility, and this combina
tion has been adopted for warning signs For direction signs and route 
markers, the combmation of black letters on white background is used 

Symbols Symbols are generally to be preferred to words or letters 
as they are more readily understood at a single glance by all drivers 
Words, if used, should be as short as possible and as few on the sign as 
will tell the story 

Lettering Advertising companies have learned that signs to be 
readable must have not more than 70 per cent of the vertical background 
occupied by the text The letters should be of such a size as to be per
fectly readable to a person with normal vision at the distance at which 
the driver must see and prepare to act upon the notice given With 
normal vision the following letter heights can be read at the distances 
stated (3) 

1 in 20 ft 4 in . . . . 150 ft 
2 m 45 ft 5 in 200 ft 
3 in 70 ft 

The prmcipals set up by the Manual on Signs, etc of the National 
Conference should always be followed 

Route Markings and Detour Signs Route markings and detour signs 
probably present the most difficult problem for officials of a municipality 
I t IS well to bear in mmd that any departure from a straight road or the 
usual route of travel should be so well marked that even the most un-
observmg driver cannot fail to see one or more signs giving notice of the 
turn Even after the turn is made, "assurance" signs should be erected 
to satisfy the driver that he is on the right road and has made the proper 
turn Numerous signs at every turn may be necessary to carry out this 
plan Dependmg upon the speed hkely on the street or highway, the 
signs should be far enough back so that no driver can fail to see them, 
and followmg that, they should be numerous enough and sufficiently 
definite to leave him no doubt as to what he should do when he reaches 
the turn I t is well to remember in erectmg signs that the person most 
likely to be lost or to stray from the proper route is the stranger in town, 
and it IS from the stranger that unpressions of the city are carried 
throughout the country 

Mounting All signs, to be effective, should be mounted at such a 
height as to be visible over the tops of parked cars if parkmg is permitted 
or IS likely on the street If parking is not likely, then the signs may be 
mounted at a height of about three feet above the crown of the road, 
always on the right and facing in the direction from which they are 
to be read 

Lighting Night driving requires that some form of lightmg be pro-
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vided If the sign is not in a position to be lighted by street hghts or in 
direct hne of the headlights of the vehicle, by all m êans it should be 
provided with reflector devices, preferably buttons, that will call atten
tion to the sign 

Material The best of material and workmanship is the greatest 
economy Signs are forced to withstand the most severe weather condi
tions and are subject to accidental damage or deliberate abuse, yet they 
must always tell their story. If a sign is considered necessary at all, 
it must convey its message at all times The use of rust-resistmg steel 
and the best grade of paint will cost but a few cents more per sign than 
cheaper material The cost of erection of the sign is the largest single 
item Therefore, it would seem that it is much cheaper to spend a few 
cents more for high-class material and workmanship m the first place 
than to have to replace the sign at frequent mtervals A rusty, dis
colored sign IS no good to the driver and a definite discredit to the 
municipality 

Signals 
Traffic signals, usually electrically operated, are placed at street 

intersections to direct traffic m an orderly manner, reduce accidents or 
regulate continuous movement at reasonable speeds, by the successive 
lighting of the colored lenses m their faces The modern traffic signal 
approved as standard for use throughout the country (4) has three 
lenses in each face, the red lens at the top, the amber in the center and 
the green at the bottom A fourth lens with green arrow for right or 
left turns may be placed below the green lens 

A traffic signal is expensive to mstall and is a contmued expense for its 
operation and maintenance Unless properly installed, operated and 
mamtamed, traffic signals may become a nuisance or even a definite 
hazard to vehicles and pedestrians alike No signal should be installed 
unless it can be justified by traffic volume, pedestrian movement or 
accident rate, or some combination of these factors, wath or without 
physical conditions 

Traffic Volume The minimum volume of traffic which may warrant 
a signal is 1,000 vehicles per hour for at least eight hours of the day 
Of this 1,000 vehicles, at least 250 should enter the intersection from 
the cross street (6) (6) (7) When the volume of traffic entermg the 
mtersection from all directions falls below one-half of this nunimum, the 
signal should be changed to operate as a flashmg amber light on the 
"through" street and flashmg red light on the side street 

Pedestrian Movement When pedestrians numbering about 300 per 
hour must cross the main street in the face of vehicles numbermg 750 
or more per hour and traveling at speeds in excess of 15 mJes per'hour, 
traffic signals may be warranted 

Accidents When accidents number five or more per year, a traffic 
signal may be warranted 
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Physical Conditions Other things to be considered m the mstallation 
of a traffic signal are heavy left turnmg movement, grades, lack of sight 
distance, the necessity for controllmg speed 

In all of these cases, the use of the lesser remedies should be tried 
first, 1 e the stop sign or the flashmg light 

Effect of Signals on Accidents Traffic signals cannot be expected to 
prevent accidents All they may do is reduce the number of certain 
types of serious accidents Three separate studies (8) in different parts 
of the country covering 599 mtersections, before and after signals were 
installed, showed that 36 per cent had an mcrease, 59 per cent a decrease 
and 5 per cent showed no change The same study showed that the 
installation of signals had no effect on the accident rate if less than five 
accidents per year were recorded The effect of signals on the t3rpes of 
accidents showed that while right-angle crashes were reduced about 56 
per cent, rear-end and side-swipe collisions increased about 37 per cent 
and pedestrian accidents showed little change 

The conclusions to be drawn from the study referred to indicate that 
unless the accident rate is high, traffic signals are no help, that the more 
serious collisions, i e right-angle crashes, may be reduced, but that rear-
end collisions may mcrease and that pedestrian accidents have not been 
reduced by the installation of signals 

Simpliaty The best signal system is the one which does its work in 
the sunplest manner If after analyzmg the conditions, signals are 
found to be necessary and are decided upon, the sunplest form of signal 
operation is that which will stop the traffic on one street and allow it to 
go on the other for a time, and then reverse the movement A third 
period for any purpose, turning movement, pedestrians or other reason, 
IS seldom needed 

Cycle Length The cycle length should be kept as short as possible 
Studies by the U S Bureau of Public Roads at a heavily traveled mter-
section m Washmgton, showed that short periods were the best, (9) and 
that there is no advantage m favormg heavily traveled streets with 
extremely long periods It was found that with periods of about 15 
seconds on each street, approximately 1,000 vehicles per hour could 
pass through the intersection of two simple two-way streets Smce 
mtersections carrjong greater volumes of traffic than this are seldom 
found in the ordmary small community, the short period of 15 to 20 
seconds on each street will provide ample time to pass all of the vehicles 
approachmg most intersections, except under rare or unusual conditions 

A long cycle has no advantage m passmg a greater number of vehicles 
at a light traveled intersection, although there may be some advantage 
when vehicles arc closely spaced on the mam street and the cross traffic 
IS not heavy Such conditions are not usually of long duration and the 
final delay to all vehicles approachmg the intersection may be less if the 
short cycle be mamtamed throughout. 
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Objections to Long Cycle The long cycle has many objections Prob
ably the most serious is that it creates the desire on the part of drivers 
who are familiar with the signal to 'beat the light,' and they, speedmg 
up may dash through the intersection just as vehicles on the cross street 
have started, with the result that a serious crash may occur The long 
cycle creates a feelmg of impatience and disgust in the mmds of the 
operators who are forced to wait on the cross street for the light to 
change, perhaps while few vehicles are using the mam street Pedes
trians are more likely to disregard the light entirely and cross whenever 
they get a chance, increasing the hazard to themselves and the possible 
accident toll of the intersection 

The Amber Light The amber light is used followmg the green and 
before the red, to give warnmg of the change of signal It is intended as 
a clearance light to permit vehicles that are already within the inter
section to clear It means "Stop" to all vehicles except those which are 
so close that a stop cannot be made in safety The length of time the 
amber light is shown should be great enough to warn drivers that the 
signal IS about to change while they are far enough from the crossing to 
stop An amber light of from three to four seconds in length is sufficient 
in nearly all cases If shorter, the driver does not have sufficient warn
ing If longer, he is likely to disregard the warning, with serious conse
quences It IS essential that the amber light be so screened as to be 
invisible to traffic on the cross street 

No Amber After Red There is no place for an amber light followmg 
the red Signals in which an amber light must now follow the red light 
or in which a change cannot be made to elimmate this showmg entirely, 
are obsolete and should be discarded, as they are accident breeders of 
the worst kmd Drivers approachmg a signal which shows a red light 
should know that they must wait until the green light appears If an 
amber light follows the red light, the driver is likely to "step on the gas" 
and enter the intersection at the same time as does a driver on the cross 
street who may be speeding up to take advantage of the last few seconds 
of the green, or who may be perhaps m the center of the crossmg when 
the light changed from green to amber Such right-angle collisions are 
frequently of serious consequence I t is false economy and tampenng 
with the lives and property of the public for city officials to maintain a 
signal showmg an amber light followmg the red 

Unusual Signals Long amber lights for turnmg or for pedestrian 
movement or perhaps the red light shown all around or the flashmg red 
or amber light for movement of fire apparatus are unusual, are not 
generally accepted as standard and are objectionable, agam givmg rise 
to the complaint of lack of standardization of traffic signals throughout 
the country There is seldom any real need for such unusual signal 
mdications, and they should be avoided wherever possible Standard 
showings of signal lights, fully understood by every driver, will go fur-
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ther toward reducing the accident toll than will signal lights, the mean
ings of which may be unknown to any but local people 

Location (10) A signal should control only the mtersection at which 
it is located Wherever possible a signal should be placed to give an 
indication from the far right corner of the mtersection This normally 
requires four pedestals at each intersection, but finances sometimes 
prevent such an elaborate mstallation When four pedestals cannot be 
afforded, two may be made to serve by installing two or preferably three 
faces on each pedestal, placed on the far right corners of the prmcipal 
street, with the lights on the same pedestal bemg on the near right 
corners of the cross street This diagonal corner installation may serve 
for a time until additional funds are available, when the complete 
installation may be provided 

The generally accepted height for traffic signals above the pavement is 
between 8 and 10 feet Signals placed at this height give the best 
opportunity to the dnver to observe and obey them 

Signals on pedestals in the center of the mtersection are unsatisfac
tory and dangerous unless on a traffic island amply protected from 
danger of collision Overhead signals, i e those suspended from mast 
arms or from cables over the center of the mtersection at a height of 
about 14 feet above the pavement, always nuisances, are now obsolete 
and should be re'placed as soon as funds are available or when changes 
are made in the signal system 

Signal Systems Not mfrequently a number of intersections on a 
main street may be supplied with traffic signals Sometimes they are 
operated together, constitutmg a signal system, or, if some distance 
apart, may be operated independently as isolated signals If two or 
more signals are withm 1,000 feet or less of each other, they should be 
wired together to operate as a signal system If the distance between 
signals approaches 1,200 to 1,500 feet, they may not be economically 
operated as a connected system (11) but may be satisfactorily operated 
as a non-connected system by use of synchronous motors at distances 
as high as 2500 feet 

A system of traffic signals should be so arranged as to pass a consider
able volume of traffic regularly spaced in an orderly manner, at a reason
able speed, at the same tune givmg opportunity for vehicular traffic 
on the cross streets to enter or cross the mam street, and sufficient tune 
for pedestrians to cross either the mam or side streets This may be 
done by proper signal installations under what is known as the "flexible 
progressive system" (12) Most frequently, the signal system in the 
average small community operates at present on what is called a "simul
taneous system," i e all of the signals facmg the mam street are green 
at the one time and all change to red at the one tune This system has 
serious objections m that traffic moves by a series of starts and stops, 
and when movmg the driver has every mducement to make as much 
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speed as possible m order that he may travel as many blocks as he can 
before again being stopped Such speed results in a serious hazard to 
pedestnans and other vehicles m congested sections, and may result m 
collisions with serious consequences at side streets that are not protected 
by signals 

Changes Easy Many small communities are unable financially to 
replace their present systems with the flexible progressive Most 
simultaneous systems may be easily changed to what is known as the 
"alternate system," simply by changmg the wirmg on the lights Such 
a system will probably be satisfactory for the majority of small cities 
When such a change is made, every other signal will then show red or 
green alternately When the length of the block is known, definite 

T A B L E I I 

P E R I O D OF " G O " T I M E I N SECONDS, FOR V A R I O U S S P E E D S AND D I S T A N C E S 
B E T W E E N SIGNALS 

(The "Go" time is just half the cycle length) 

Speed 
Distance between signals—feet 

Miles per hr 
400 500 600 700 800 000 1000 

aec sec sec 

12 23 28 34 (2) (2) (2) (2) 
sec sec (2) (2) 

15 18 23 27 32 36 sec (2) 

18 15 19 23 27 30 34 see 

20 14 17 20 24 27 31 34 

22 (1) 16 19 22 25 28 31 
25 (1) 14 16 19 22 25 27 

28 (1) (1) 15 17 19 22 24 
30 (1) (1) 14 16 18 20 ' 23 

(1) Time too short to pass more than 3 or 4 vehicles 
(2) Time too long to control average running speed 

speeds at which vehicles should pass through the street may be fixed and 
the length of red or green periods so figured as to permit that speed only 
and no greater throughout the length of the system Drivers will soon 
learn the speed at which they can make the run through the signal system 
without stops, particularly if signs are attached to the signals or to the 
pedestals showmg the speed for which the signals are timed 

Progressive movement may be provided on both of two principal 
streets crossing each other at right angles if the signal at the intersection 
of the two streets is used as the basis for alternating the light indications 
of the signals one block away in each of the four directions Progressive 
movement may be provided in a system that embraces one square block, 
if signals are installed at each of four intersections by connecting all of 
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the lights and setting the two signals at the diagonal corner to show the 
same light colors at the same time 

Objections to Alternate System The principal objection to the use of 
the alternate system of signal mstallation is that the length of the red 
and the green period must be exactly the same in all lights However, 
this cannot be a serious problem to the average community since it has 
been shown before that the short cycle is most efficient and satisfactory 
in the majority of cases The length of period in an alternate system 
must depend upon the volume of traffic at the prmcipal intersection 
covered by the system If the prmcipal intersection is properly served 
with the mmimum of delays and the cycle is kept as short as possible, 
no undue or annoymg delay or unfair condition will likely be created 
at any of the other intersections 

Traffic Actuated Signals For some years there has been an increas
ingly worth-while development of a new type of signal control This 
type of control discards the idea that traffic flow must conform to "Stop" 
and "Go" intervals of fixed length, operated by a sort of "clock-work " 
In place of it, these new controllers respond to demands for the "Go" 
signal by traffic At an isolated intersection "Traffic Actuated Control" 
as it IS called will cause less delays than fixed time control Actuated 
control is especially valuable at complicated intersections, but its use 
warrants consideration at all isolated intersections This type of signal 
control IS also effective for enabling residents of a small community to 
cross a main highway safely without unnecessarily holding up the 
through traffic 

Pavement Markings 

White lines painted on the pavement may safeguard and help the free 
movement of traffic in numerous ways Center lines (12) may be 
painted on the roadway, on curves or at the crest of a hill to divide 
opposing lanes of traffic (13) Cross walks painted at the intersection 
show the area in which pedestrians may walk with safety Lane mark
ings (14) dividing the roadway into two, three, four or more lanes may 
be painted in each direction 50 to 75 feet from the cross walk Some of 
these lanes may be marked for left or nght turns by paintmg words m 
the proper places (15) If words are painted on the street surface, 
elongated letters (16) should be used so as to be more readable when 
viewed from the position of the driver in the car 

"Stop" Imes or limit lines (17) may be painted part-way across the 
street at the point where a vehicle should stop in obedience to a "Stop" 
sign before entering a "through" highway 

The boundary limits of a safety zone (18), when not a platform above 
the surrounding street surface, may be indicated by pamt lines Park
ing lines (19) parallel and not more than 6 feet from the curb line will 
aid in reducing careless parkmg habits Where angle parkmg is per-
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mitted, lines painted at an angle to the curb (20) will mark the stalls m 
which vehicles should park Curbs are sometimes pamted (21) to show 
prohibited parkmg or short parkmg zones Where curbs are painted 
for this purpose, yellow or orange is preferred 

Safety and Loading Zones 

Safety or loading zones may sometimes be necessary (22) at points 
w here a number of pedestrians cross or where a considerable number of 
people must stand in the roadway to board or upon alighting from street 
cars This pedestnan traffic, coupled with a heavy volume of vehicular 
traffic at high speeds, may warrant the use of safety zones or loading 
islands 

Any fixed object in the paved area of a street is a serious hazard, and 
there is considerable doubt as to the final effect of safety zones on the 
accident record 

If safety zones are necessary, they should be of permanent type (23) 
to give the maximum of protection to pedestrians They should be 
fully illuminated both day and night with flood lights and with blmker 
lights at a height of both 4 feet and 12 feet above the road surface 
(24) They should be designed with a prow or sloping abutment (25) 
to turn aside any vehicle that might collide with them or to decrease the 
speed of a head-on collision with the least possible damage to the vehicle 
If safety zones are established, vehicle traffic should by all means be 
permitted to pass on both sides of the area (26) 

References to Section II 
(1) Manual on Uniform Traffic Control Devices, 1934, National Conference on 

Street and Highway Safety 
(2) Public Roads, September 1933, p 109 
(3) P M Peltz, M D , 1809 Pine Street, Philadelphia, Pa 
(4) Manual on Uniform Traffic Control Devices, Part 3, Section 32fl 
(5) Manual, etc , Part 3, Section 302 
(6) Mass Code for Traffic Signals, p 13, Section 3 
(7) New Jersey Code for Traffic Control Signal Instaihition and Operation, p 

7, Section 3-A 
(8) Effect of Signalization on Accidents, Vey, Proceedings Institute of Traffic 

Engineers, 1933, p 56 
(9) Public Roads, February 1934, p 234 

(10) Manual on Uniform Traffic Control Devices, Part 3, Section 341 
(11) Report of Committee on Highway Traffic Analysis—Hamlin Proceedings, 

Highway Research Board, 1929, p 92 
(12) Manual on Uniform Traffic Control Devices, Part 2, Markings, Section 203 
(13) Manual, etc , Section 206 
(14) Manual, etc , Section 204 
(15) Manual, etc , Section 214 
(16) "Simplification of Highway Traffic," Wm Phelps Eno, 1929, p 50 Also 

"Pavement Signs," a pamphlet, Eno Foundation for Highway Traffic 
Regulations, Inc 

(17) Manual on Uniform Traffic Control Devices, Part 2, Markings, Section 207. 
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(18) Manual, etc , Section 209 
(19) Manual, etc , Section 210 
(20) See tabulation of data for parking angles in Section I-A of this report 
(21) Manual on Uniform Traffic Control Devices, Section 231 
(22) Manual, etc , Part 4, Sections 401 and 402 
'23) Manual, etc , Section 409 
(24) Manual, etc , Section 412 
(25) "Modern Practice in Design and Use of Safety Zones," Simpson, a pamphlet 

reprint, A E E A , p 20 
(26) "A Traffic Control Plan for Kansas City," McClintock, 1930, pp 187 and 188. 

I I I . S P E C I A L PROBLEMS 

Circles and Rotary Intersections Traffic circles or rotary mtersections 
(1) may be used where there are heavy volumes of traffic on two or more 
mam streets or at locations where there are " Y " or other irregular mter
sections, to avoid conflict between paths of vehicles dnvmg over wide 
paved areas (2) 

Street Railway Operation The use of street cars in the average small 
mumcipalities appears to be on the declme and buses are rapidly bemg 
substituted (3) They still have their place in many communities and 
present problems difficult to solve because they must travel in a fixed 
path Sharp turns of tracks and the wide swmgmg ends or overhang 
of the cars makes necessary special provision for marking the pavement 
and safeguardmg vehicular and pedestrian traffic Street cars some
times move m reverse direction on one-way streets or to the left around 
traffic circles One-way streets should never be considered unless cars 
can be routed, but when such conditions exist, no effort should be spared 
to place sufficient signs at all dangerous points to warn motor traffic 
of the unusual movements of the street cars 

References to Section III 
(1) Manual on Uniform Traffic Control Devices, Part 4, Section 426 
(2) "Planning Intersections for Modern Traffic," Marsh, Municipal Index, re

print, 1931, p 138 
(3) "The Place of the Street Car in Traffic," Hoover, Proceedings, Institute of 

Traffic Engineers, 1932, p 117 

I V ACCIDENT REPORTS 

The hazards at any location are measured by the frequency with 
which accidents happen to motor vehicles and to pedestrians No plan 
for any improvement can be worked out w ithout having a full and com
plete record of all accidents happening at the location The senousness 
of an accident is not the measure of the hazard at that point, but rather 
the number of accidents, however, slight, gives an idea of the danger 
Because an intersection has had one or two fatal accidents m the course 
of one or two years does not indicate that a traffic signal or some other 
device should be used The space of tune between one collision which 
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may result only in a bent fender and another which may result in a death 
IS too short for most people to measure Therefore, all accidents of all 
tjrpes should be considered in figurmg the hazard of an intersection 

A collision diagram (1) will show the types of accidents The types 
of accidents, whether they be right-angle, rear-end or perhaps side
swipe collisions, should be considered as well as collisions between motor 
vehicles and pedestrians, and such remedies should be applied as will 
best reduce the type of accident which occurs most frequently or results 
most seriously (2) 

References to Section IV 
(1) "What Shall We Do About Accident Records," Simpson, Transactions, 

National Safety Council, 1930, p 167 Also "The Use of Accident Rec
ords," Marsh, Proceedings, Annual Conference on Highway Engineer
ing, University of Michigan, 1932, p 199 

(2) "Effect of Signahzation on Accidents," Vey, Proceedings, Institute of Traffic , 
Engineers, 1933, p 56 

D I S C U S S I O N — T R A F F I C R E G U L A T I O N I N M U N I C I P A L I T I E S 

M R J R O W L A N D B I B B I N S . I am glad Mr Canning called up the 
question of what I term the "skip-signal progressive" applicable in the 
major cities There are also plenty of cases in the smaller cities where 
you go through the city and cross bridges, for instance, Harrisburg, 
where there is heavy cross traffic at each bridge portal I have never 
been convinced why this skip signal is not perfectly feasible and a much 
simpler method than to wait until you have enough money to install 
signals at every intersection of the mam highways If you do that you 
run into great expense and serious difficulty with non-standard block-
spacing I consider that it would be vastly most beneficial to use as few 
mam signals as possible at control pomts in order to regularize and coor
dinate to better advantage the most important intersections and produce 
a much more uniform speed-line and a much wider time-band or capacity 
for the same traffic than if we use, as our friends in New York demand, a 
signal at every crossing In Cleveland they have such a skip signal 
system, installed some years ago, but only a small proportion of the 
streets of that system are signaled and the intermediate streets which 
are not signaled are protected by STOP signs 

Immediately some of you decide that this is not safe enough Well, 
I haven't the data to show whether it is safer to put a STOP sign at 
unimportant streets or to put up signals there, where there may be such 
a long wait to cross-traffic that more people will disobey the signal than 
will the STOP sign There are many of these small towns having a 
mam highway through them but with only certain essential control 
pomts And in large cities I see no reason why 1000 or even 1500 ft 
skip spacing will not be quite justifiable 
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The percentage of main street vehicles stopped by signals really 
measures their validity to the man on the street If you can locate 
STOP signals even every four streets or ^ mile and press 85 per cent of 
the main traffic through without stopping, it is a great deal better than 
to wait until you can signal every street which is generally difficult or 
impossible for maxunum efficiency and width of time-band or capacity 
In Chicago outside of the Loop only about | of the streets are signaled in 
progressive runs There is greater flexibility in workmg out the best 
speed and time-band and with much better practical results than to 
force signals at every intersection on an irregular block spacing The 
latter will always result in increased stoppage, and stoppage, to me, is 
Ihe efficiency index of the system 

M R L W M C I N T Y R E , Director of Traffic, Pittsburgh, Pa The report 
does not mention the use of "Stop" signs at isolated mtersections I 
believe that it should include a warning agamst such use 

Neither does it advise with respect to high mounting High mounted 
"Stop" signs at such locations do not reduce the speed for really blind 
corners, where the critical speed is seven miles per hour or less, the 
erection of signs, even if mounted low, has no effect on drivers For 
isolated corners of medium blmdness, or for corners actually blmd but 
apparently open, a low mounted speed sign has just as much effect as a 
"Stop" sign without as great a burden on the police department for 
enforcement 

I should strongly advise against taxicab cruising I believe the report 
should carry some amplification indicatmg the most nearly effective 
methods of enforcing the prohibition of cruismg 

With regard to safety zones, the report recommends a prow or slopmg 
abutment to turn aside any vehicle which might collide with the safety 
zone, or to decrease the speed of a head-on collision A simple mathe
matical calculation will show that any such slopmg prow yet devised 
does not have sufficient factional area in contact with the vehicle axle 
to materially slow the vehicle. There is need for considerable more 
experunental research with actual designs and with vehicles colliding 
with them before such a recommendation may be made 

M R A W W E L C H , American City Magazine It has been suggested 
that the lettermg recommendations should include 6 and 8 inch letters, 
as many signs using these sizes are being manufactured and this infor
mation would be welcomed by officials 

Devotmg 70 per cent of the vertical background to text is thought 
to be too much, and 60 per cent is suggested as enough 




