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expand the word requiring unnecessarily large
boards.
The letter spacing system indicated by
Forbes and Holmes³ offered the most logical
necess
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LOUTZENHEISER-PENTAGON ROAD SIGNS
which they apply. For night visibility glass beaded reflector surfaces were used
on all signs on the arterial roads.
This paper is a summary of both "office" research and field trials necessary to
determine items such as number and arrangement of legend lines, the size, shape
and slope of arrows, spacing of letters and words, edge and between-line clear-
ances, the height, lateral position and face angles for mounting boards, and vari-
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gon Building, its services, two large parking operative undertaking of both organizations.
provide access from all directions to the Penta- Office. As a whole the network was a co-
Further detail as to the network system design
areas, and other governmental units nearby.
The Pentagon Building was started in Sep- and construction has been published' and need
tember 1941 and was largely completed early not be elaborated here. Figure 1 shows the
in 1943. Occupancy began in May 1942 and network and the sign locations.



LOUTZENHEISER-PENTAGON ROAD SIGNS
cludes 16 principal forks of 1-way roads, 29
inner loop ramps and 30 outer connection
ramps and 10 T-type intersections on service
roads or street connections.
Thus there were at least 85 points on the
network that required principal directive signs,
in addition to numerous positions where auxil-
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about 2 ft.-11 in. by 2 ft.-1 in. in size, with a
scroll top and bottom for which the plyboard
material could not be used. These were made
of finished lumber, with glued vertical joints
and two cross pieces on the back.
Backboard fastened to
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design control were thus available for observa-
tion in final form before the design of the re-
maining 360 signs was undertaken. The
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directly on such routes, usually with some phabets, with the "gas pipe" bend letters.
US shields were used only on the signs identical with those of the old standard al-
Since these were the controlling dimensions for
sign layouts there was no difference, aside from
the letters themselves, between the setup of
the signs of the first and the later groups.
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Le tracing for a 2-in. height
rtional widths for letter
6, 8, 10, and 12 in. Table
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TABLE 2
WIDTH AND SPACING FOR
PROPOSED ROUNDED LETTERS-"D" SERIES
ALL DIMENSIONS IN INCHES
ope
col
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open, as shown in Table 2. The two right pipe bend" standard letters. The letter
columns of Table 2 show the shape for each height controls were established to provide a
side of each letter by a Roman numeral code. warning time of from 5 to 7 sec. for vehicles
The lower four lines show the spacing value for traveling at the design speed of the highway,
various combinations of these adjacent strokes. or 7 to 10 sec. for vehicles traveling at about
The four spacing dimensions adopted for each
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examination with sample words the arrow 2 and 3; for example, an arrow with a 4-in,
width stem and 15-in. width head was used on
with a head 8 in. long, 6 in. wide and a 2-in.
stem was selected. This is shown as arrow
No. 1 in Figure 4. It was used with the
arrows
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Continued or secondary lines were indented at
the left by one or more letter widths and sep-
arated from the above line by a panel space of
about the letter height. Lines of different
height were separated by a panel space based
on the larger dimension. In several cases a
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relative lengths of the two boards, but was
not used where the board heights differed
materially.
(2) Two signs mounted one above the
other on three posts, the central post carry-
ing both signs and the boards offset so that
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Design of Boards and Legend
As on other portions of the network con-
struction, the design and field supervision of
construction were functions of separate offices,
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specifications for the sign painting or stencil-
The legend and symbol dimensions were the row and letters, with a desirable balance for
the sign as a whole. In a few cases on the
ling. And the position of the bolt holes, plus signs with three lines of copy it was found
desirable to consider adjustment of the se-
other shown 6 7,
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were 1 to 3 times the height, except for the
smaller control signs which were more nearly
square.
Mounting and Location Details
Mounting Details: The details for location
and mounting of signs necessarily were de-
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KEEP RIGHT warning at an opening pro-
vided for service trucks only. Sign 113 is a
through traffic direction at a service road turn-
off. Also indicated are two of the pentagon
tenon paint sealed joints, as shown in Figure 2.
(The hanging signs were specially framed for



LOUTZENHEISER-PENTAGON ROAD SIGNS
a finish coat of outdoor white lead paint, and
the sign face was given a shellac coat and sec-
ond finish coat, each permitted to dry thor-
oughly before application of the next. At the
Legend
227
The boards for type N or nonreflectorized
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lines were perforated on the tracing sheet by a
"perforator," a toothed wheel tool, and then
transferred to the board by "pouncing." The
message was then painted directly by hand
using a black varnish paint.
The glass beaded reflecting sheets were cut
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authorities that with proper paint coats and
edge protection it would prove adequate for
the expected life of the signs. But for use
with the glass beaded surfaces it was found
desirable to provide a shield or seal coat to
prevent a bleeding that tended to discolor or
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mounting at a ramp turnoff to the right. The
small lower sign has been added by the bus
company for the benefit of their many new
drivers. The upper right sign 53B is a type
RW, size 3 ft.-6 in. by 8 ft.-0 in. and has been
mounted above to indicate an ascending ramp.
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LOUTZENHEISER-PENTAGON ROAD SIGNS
clearances are 5 in. except for 7 in. between the
lower two lines.
Figure 17 shows one pair of overhead signs,
Nos. 171 and 172, type RS, each 4 ft.-8 in. by
9 ft.-6 in. with bottom edges 14 ft. above the
pavement. The oversize arrow with a 4-in.
stem is used at a slope of 1 on 3. The left
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junction with letters proportionate in all
dimensions to their heights permitted rapid
development of the legend and board details
by engineer-draftsmen inexperienced in such
work.
As a matter of choice, use of a smaller "C"
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McCULLOUGH AND PAXSON-TIMBER BRIDGES
proved its effectiveness in directing or con-
trolling traffic as desired. All signs should be
considered as experimental and subject to
235
change or adjustment until observations of
traffic flow prove that they function as
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white backgro
center "Penta
Figure 10 is an example of one of the fiber-
board duplicate signs number 227A, type N, and the posts
KEEP
RIGHT
Figure 10
1%



he fiber-
type N,
white background. The star, edge stripe and
center "Pentagon Bldg." wording are orange
and the posts are green. Standard alphabet
A
WAR DEPT
Figure 12
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WASHINGTON
YIA 14 ST BRIDGE
MOUNT VERNON
RICHMOND
ALEXANDRIA
CAPITAL TRANSIT
BUSES



Figure 10
WASHINGTON
PENTAGON BLDG
ARMY-NAVY DRIVE
Figure 11
with a black border stripe. This sign is 3 ft.- letters, 6- an
0 in. by 2 ft.-6 in the letters are 6-in series



boards are laterally
offset 4 ft. and the lower board is 2 ft. above
the curb. Note the nose offset from the edge
TO US I
WASHINGTON
ALEXANDRIA
COLUMBIA PIKE
NAVY BLDG



ters,
16-in. shield.
No. 3 at a slope of 1 on 4, and a
The two boards are laterally
offset 4 ft. and the lower board is 23 ft. above
the curb. Note the nose offset from the edge
TO US I
WASHINGTON
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