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FLASHING ARROW-BAR TRAFFIC CONTROL SIGNS
A Report of Comparison Testing

On August 4, 1966, after meeting with representatives of the Office
of Construction, Maintenance, and the Traffic Division, R. L. Greenman
requested tests to compare the relative effectiveness of flashing arrow-
bar traffic control signs of a type currently being used by the Research
Laboratory with a sign proposed by the Traffic Division. Subsequently,
on August 24, the R, E. Dietz Company of Syracuse, New York, requested
that it be permitted to submit three flashing arrow signs for inclusion in
the test. After fabrication of the Traffic Division's sign and completion
of arrangements with the Dietz Company, tests were conducted on Octo~

ber 12, 1966,

Test Procedure

Signs evaluated are listed in Table 1. Each of the five could simul-
taneously flash as a right, left, or double~headed arrow, or as a bar.
Further, the lights in the Dietz signs could be flashed sequentially from
left to right, right to left, or from the center outward both left and right.
Thus, by including the sequential mode of the Dietz signs, there were
actually eight signs to be compared.

The signs were placed on the M 66 bridge over the westbound road-
way of I 96, The Laboratory's sign was mounted as normally used atop
a station wagon and the Traffic Division's sign in a temporary mount on
a pickup truck. A trailer was provided to support the three Dietz signs,
only one being mounted for operation at any time. All signs faced west-
bound I 96 traffic as shown in Figure 1.

Tests were conducted by transporting observers toward the signs at

a speed of about 50 mph and recording the distance at which a particular




sign message was clearly identified. Only one sign was operated during
each test run.

The order for displaying the signs and selected symbols was random-
ized as much as practical to facilitate statistical analysis. In addition to

the conventional arrow and bar signals, meaningless symbols were occa-

sionally displayed to discourage guessing by observers. Tests were con-
ducted during daylight hours and also after dark. Observers participating
in the tests included:

P, A. Nordgren, Office of Construction

R. E. Addy, Maintenance Division

P, I, DeCamp, Maintenance Division

A, A, Foster, Safety Section

C. B. Redner, Office of Testing and Research.

TABLE 1 .
TESTED FLASHING ARROW-BAR WARNING SIGNS |

. Description of Mounting
Sign Voltage Light Source Bulb Board Size
1. Laboratory 12 13 lights 4412 A 3'x5'4"
vehicle-mounted (5-in. yellow sealed- PAR 46
beam auto fog lights)
2, Traffic 110 13 lights 100 watt ] 5'x B'
Division (8-in, traffic signal

heads with yellow
diffusing lenses)

3. Dietz 12 15 lights 4412 A 4' x 8!
trailer-mounted (5-in. yellow sealed- PAR 46
beam auto fog lights)

4. Dietz 12 13 lights 4412 A 3rx 5T4n
vehicle-mounted {5~in. yellow sealed- PAR 46
beam auto fog lighis)

5, Dietz 276 12 15 lighis #1156 4'x 8'
trailer-mounted (No, 276 Dietz turn- 32-cp
signal lamps) bulb




Figure 1 (above), Position
of signs during evaluation,
including (from left) Lab-
oratory, Traffic, and Dietz,

Figure 2 (right). Note dif-
ference in bulk between
Dietz trailer-mounted sign
(left) and Traffic Division
sign.




Test Results

Table 2 lists the order and results for both day and night testing. The
preceding list of observers is not necessarily in the same order shown in
Table 2. In late afternoon the sky suddenly became heavily overcast, sig-
nificantly changing the ambient daylight conditions. Consequently, day tests
were suspended before testing of the Dietz vehicle-mounted sign, and before
completion of all planned tests on the Traffic and Laboratory signs. Test
results indicate, however, that significant rankings can be determined with
the data obtained. Signs are ranked for each observer with the sign mode
identified farthest away being ranked 1 and the sign mode resolved closest
having the highest numerical rank.

Data from the meaningless forms were not included in computing final
rankings. These meaningless signals did show that some observers occa-
sionally guessed the identities of messages rather than waiting until a mode
could be positively identified.

A statistical analysis of sign ranks showed a highly significant degree
of agreement between observers, Therefore, the signs were rated by
using the average sums of ranks for all modes tested on each sign. The

final rankings are as follows:

Day Night
1. Dietz Trailer (sequential) Dietz 276 (sequential)
2. Dietz Trailer Dietz Trailer
3. Dietz 276 Dietz Trailer (sequential)
4. Dietz 276 (sequential) Traffic
Traffic
. i 6
5 {Laboratory Dietz 27
6. -- Dietz Vehicle (sequential)
7. - Laporatory
8., == Dietz Vehicle
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From these rankings, it appears that the best sign for both day and
night use is the Dietz trailer-mounted. Although the Dietz 276 (sequential)
was the best sign at night, it ranked significantly lower during the day.

Similar modes were compared for each of the three Dietz signs to
determine whether sequencing lights were of any general benefit. A sta-
tistical analysis of Table 3 data shows sequencing to be of general value
during daylight, and it appeared to improve the Dietz 27 6 sign after dark,
although it had no apparent good or bad effect on the other two.

TABLE 3
COMPARISON OF DISTANCE OF RESOLUTION OF SIMILAR MODES
FOR DIETZ FLASHING ARROW SIGNS

Sequential Best Flashing Best Total Tests
Daytime 9 1 10
Nighttime 7 7 15%

*One test showed no difference.

Signs generally could be recognized farther away during daylight than
after dark. They were recognized during daylight at an average of about

1.7 times the night recognition distances.

Discussion

Tield experience of Research and Maintenance personnel has shown
the Laboratory's vehicle-mounted flagshing arrow sign to be very effective
in controlling high-speed traffic, Since almost every sign tested had dis-
tances of resolution equalling or exceeding the Laboratory's sign, it appears
that any unit selected would be effective for traffic control. However, in
addition to distance of resolution, maintenance and cost factors should be

considered in selecting the best sign for field use. The Dietz signs and




the Laboratory's sign were relatively lightweight, and even the Dietz
trailer-mounted (4 by 8 ft) sign was easily and rapidly trailer mounted
and dismounted by two men. If a tilt-up mechanism now being developed
is completed, any of the 12-volt signs could be easily set up by one man,
as is currently done with the Laboratory's sign. Six men were required
to mount Traffic's 110-volt sign and four men to dismount it. Figure 2
shows a comparison of the hulk of Traffic's sign with the Dietz traffic-
mounted sign,

Another consideration in selecting the most practical sign would be
the convenience of obtaining repiacement parts in the field, Automobile
sealed-beam fog lights, used in the Laboratory's sign and the Dietz trailer-
mounted and vehicle-mounted signs, can be purchased at any auto parts
store. Parts for the heads used in Traiffic's sign are relatively uncommon
and difficult to obtain in the field. The lenses used in the Dietz 276 sign
are apparently obtainable only from Dietz or its representatives.

When used on construction sites, heavy dust accumulations on the
lights must be frequently removed, Sealed-beam lights can be dusted
by merely wiping off the face of the unit. The heads used on Traffic's
sign are known to "breathe" and thus must be disassembled; both the
inside and outside of the lens must be dusted, as well as the bulb and
reflector. Further, the 12-volt units can be operated in emergency on
batteries, which is virtually impossible with the 110-volt units.

On the basis of distance of resolution, together with ease of handling
and convenience of maintenance, it appears that the Dietz trailer-mounted
sign should be selected for most uses. However, where it is important
to have a sign that can be easily transported and set up for use atop an
automobile, Maintenance and Research Laboratory field experience has
shown the Laboratory's sign to be effective for controlling high-speed

traffic,




Additional Research

Although an effective arrow-bar traffic confrol sign can be selected
on the basis of the preceding discussion, answers to a number of questions
that developed during comparison testing might lead to significant improve-
ments in performance of this type of sign. These questions, which might
be researched by the Spectroscopy and Photometry Section, include the
following:

1. What are the optimum flash rate and dwell time for the flashers?

2. Lights of what color are most effective? (During the field tests,
it appeared that darker-colored lights were easier to resolve at night. )

3. What night sign brightness is most effective? (Although the bright-
est lights might attract a driver's attention first, messages on any sign
were more readily resolved when relatively dim lights were used. This
suggests that a compromise must be developed between maximum attention
and maximum resolution. )

4. Should different night sign brightnesses be used according to varying
ambient light conditions ? (A brighter light might be required in urban
areas having higher ambient light levels than in rural areas.)

5. What is the optimum angle of light diffusion? (Although very narrow
beams project farther, signs must also be used on hills and curves where
a wide diffusion is necessary.)

6. What limiting distance of resolution is required for traffic control

signs ?



