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! TYPES OF AIR 

MARKERS 

AIR MARKING 

The air marker is one oft.he :;i111plc:-;t and lmst t'XP<'llsivc aids to air 
rnwigati011, hut it is at t.hc same tiuw m1c :Jf t.he 111ost. effective and 
necessary, particularly for t.hc private or nouschedulcd flier. Per
haps t.hc chief hazard concerned i11 "cont.ad flying" is the danger of 
becoming lost. Obviously thi:; hazard i:; lcs:;e11cd considern.bly, if 
not eli1ui11at.cd, when the flier can ascertain his t'xact. whereabouts 
and orient himself merely by looking dow11 and reading a ::;ign as he 
pasi,;es over a tow11 or city. This is t.he function of air markers. 
To serve this purpose effectively, air mmlwrs :;hould he as simple 
as possible, and :;hould be of sufficicn t. size to he legible under good 
vi:;ibility condition:; from a height of at least. 3,000 feet. 
It. also is apparent that this pmpose cannot be achieved if there are 
only a few widely scattered air markers throughout the country. 
Fliers may become lost in any locality; therefore, it is desirable to 
have every city, town and village air marked. The Civil Aero
nautics Adrninistration will be pleased to assist regional, State, or 
local officials in planning air marking programs or individual 
markers. 
In constructing air markers, if suitable area is not available to 
accommodate the complete names in letters of ample size, it is 
more desirable to use an abbreviation than to reduce the size of 
the lettering. No abbreviations should be used, however, that are 
likely to be misunderstood. 
Information in this bulletin is based on a study aud tests made over 
a period of years, with such modifications and additions as have 
been found necessary through the actual construction of thousands 
of air markers and their observation under varying weather and 
light conditions. 
Nine general types of air markers are recommended for use as air 
navigation aids. They are: 

1. The painted roof town marker.
2. Painted highway marker.
3. Illuminated day and night marker.
4. Baked-enamel or porcelain raised marker.
5. Raised metal marker.
6. Raised wood marker.
7. Crushed stone or concrete marker.



AIRPORT 

DIRECTION 

MARKER 

8. Painted marker for sides of buildi11gf:l and water tallkH.
n. Laml:;cape 11tark1\r for parkH a11d alcrnµ; highway:-;.

Each marker fShould carry, aH well as the name of the town, t,he 
latitude and longitude in deµ;recs and 111inutcs, and an airport 
direction 111arker indicating the ncare:-;t airport. The latitude and 
lunµ;itudc arc to be ::;eparated hy the meridian or north marker, 
the latitude being placed to the west and the longitude to the east 
oft.he north niarkm-. The sy111hol to lie UaiCd to indicate the ncarnst 
usable airport is a circle with an arrow pointing to such airport, 
and the distance in llliles at. the heacJ of the arrow. The sy111bol 
t.o be used to indicate the nearest airport having at least one hard
smfaccd runway 3,000 feet in length is an anow enclo:-;ing the
na111e of and pointing to Huch airport, with the distance in miles
at, the head of the arrow. Tlie name in the anow should be placed
so as t.o read from the tail to the head of the arrow. In the event
the airport is above sea level the minimum length runway would
be 3,000 feet plus 5 percent of 3,000 for each 1,000 feet above sea
level. (See also Drawing A-4324-28.)
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THE FIRST STEP OF THIS CONSTRUCTION IS TO MARK A CENTER LINE 
WITH A CHALK LINE IN THE EXACT DIRECTION TO THE AIRPORT FROM 
THE SIGN LOCATION. WITH A PART OF THE CHALK LINE AS THE RADIUS 
ANO A CRAYON TO MARK LINES, PART "A" IS OUTLINEO WITH THE CENTER 
ON THE CENTER LINE; PART "B" IS OUTLINED WITH TEMPLATE NO. I, AND 
PART "c" CONSTRUCTED BY REFERENCE TO THE SHEET FOR THE NUMBER 
REQUIRED. 

�.LL 
�IOfflET 

Airport Direction Marker 

2 

N 

DR.A-4324-21 

'I 

i, 

i 
I 
I 

ii 

Standard Painted Roof Marker 
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Hei9hl of lelters-10-fool minimum. Color-chrome yellow with black border or black background. 

PAINTED ROOF 

TOWN MARKER 

ROOF SELECTION 

TYPES OF ROOFS 

One of the most effective air markers is painted on roofs. Large 
flat (or nearly flat) roofs arc conspicuous land111arks to fliers and 
are adapted naturally to air marking because they furnish an 
even background and the air marking i;; less likely to be obstructed 
by dirt, dust, and snow. Such markers, when properly painted, 
may remain clear and legible for 3 years or more. 
1. The roof should be in a state of good repair.
2. As far as possible the roof should be a prominent one, located

not far from the center of the community or near a main
highway or railroad. 

3. School houses lend themselves to air marking as they are
usually large with flat roofs.

4. View of the roof should not be obstructed by overhanging trees
or tall adjacent buildings.

5. The roof should not be located where it will be obstructed
frequently by smoke from nearby stacks.

Where a single roof of sufficient size is not available, the marker 
may be painted on a group of roofs by placing on one of the group 
one complete unit of the marker. Clearly abbreviated names may 
be used. 
Of the three general designs of roofs-flat, gable, and hip-flat 
roofs are preferred. Gable roofs can be used where the slope of 
the sides is not too great. The marker can be run over tops of 

3 



ROOF SURFACES 

such roofs so that it will be visible from either side. Hip roofs 
should be avoided if they do not provide surfaces of satisfactory 
size an<l pitch. 

Roof surfaces which may be painted without damage to the roof 
material include metal, concrete, tile, slate, wood shingle, and 
wood composition. Those which may be damaged when painted 
are bituminous composition and bituminous covered surface;;, with 
or without a gravel top. 

Of t.hc roof surfaces that may be safely painted, metal i,; perhaps 
the best because less paint is required and a longer life of the 

marker may be anticipated. Concrete, tile, and slate and wood 
composition smfaces may be satisfact.orily painted at a low average 
cost.. Wood shingle roofs are less desirable because they require 
more paiu t. 

Bituminous composition or bituminous coated roofs should be in 
good repair and necessary precautions taken to prevent "bleeding 
through." 

'DR.A·4324·28 

Suggested Roof Marker 
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COLOR 

COMBINATION 

LETTERS, 

NUMERALS, 

AND CHARACTERS 

CONSTRUCTION 

OF PAINTED ROOF 
MARKERS 

LATITUDE AND 
LONGITUDE 

tJ71)(l49'·-4U--� 

1'Jic dista11ce at. which air 111arkcn, an' legible d<\J><'lHls largely upon 
the degree of ,�011t.r:1st. hPt,wee11 t.he cha.rar.tcrs and t.he hackgrnund. 
Bc:-;t. results arc oht:1.irn,d h.v 11:-;ing a light<�r <�olor for characters 
a11d a. darker color for the background or border. Whrm a border 
i:--: mwd it. should he 011c-half tiH\ stroke or mic-h:i.lf the width of t.be 
letter. Chrome ydlcrw- �pt�<·ificatio11 Nn. TT--P-53- or any good 
grade of yellow highway paint rnay he used for t.lw charad,Pr:-;, with 
the border or liackgro1rnd of dead bbck -- FedPral �pP<'.iffrat.imi 
TT--P-Gl. 

Th<' Jegihilit.y of air marki11g sig11s depends. i11 addit.iou to the color 
<�<m1hin:1.tio11 11:-;Pd, 011 the siz<\ shape, and spaci11g of Jett.en,, nu
merals. aml characters. For markcn; construct.cd on roof:-; a letter 
:-;ize of 10 to 20 fer-t. is rP<·o11rnte1Hl<'d. The typ<'s of ]dtpn.; will he 
found in the had� of the book. 

A 20-Joot marker will he 2 feet. G inches wide and have a border of 
1 foot ;3 i11ches. 

A 10-foot marker will he l foot. �3 inches wide and have a border 
7}� i11chcs wide.

A 7-foot. marker will be 10}� inches wide and have a border 5;� 

inches wide. 
A 5-foot marker will he 7}� inches wide :wd have a border 3% 

inches wide. 

After selecting the roof on which to construct an air marker, the 
next problem is laying out the letters, numerals, and characters. 
In doing this it is of the utmost importance that. the direction 
pointers, airport symbols mid north arrows indicate exact direction 
and distances. Care should be taken that there is no departure 
from the standard marker as changing of design or color causes 
confusion in the mind of the lost pilot. 

The latitude and longitude must be carefully determined from 
the latest edition of the U. S. Sectional Aeronautical Charts, scale 
1 :500,000. (In case of doubt as to the position of the town, 
inquiry should be made to the Director, U. S. Coast and Geodetic 
Survey, Washington, D. C.) These coordinates are to be indi
cated on the marker in degrees and minutes, the last two digits of 
each always being the minutes and are separated from the degrees 
by the standard spacing (as indicated in "Key for Determining 
Spacing of Numbers," Drawing A-4324-27) plus 4 units. The 
latitude and longitude will be separated by an arrow pointing true 
north-the latitude always being placed to the west and the longi
tude to the east of the arrow. There shall be 4 units between the 
last digit of the minutes of the latitude and the north arrow, and 
4 units from the north arrow to the first digit of the degrees of 

5 



MARKERS AT THE 

MERIDIAN OF 

GREENWICH 

NAME OF TOWN 

ACCURACY OF 

DIRECTIONS 

PREP A INTI NG 

CARE 

METAL ROOFS 

TREATMENT OF 

GALVANIZED 

IRON SURFACES 

longitude. For example, the town of Ros:;, latitude 41 degrees, 
46 minutes, and longitude 94 degrees, 56 minutes should be 
illllicated by 4.1 46 and 94 56, respectively. 

41 46 
===::> 
94 56 

41 46 /7

/ 94 56 

Tu avoid all confusion in the region of the meridian of Greenwich 
(the prime meridian) i11 the course of a long flight, the figures 
indic:i.ting the longitude of the first. 5 degrees on either side of this 
meridian shall be preceded respectively by the letter "E" or "W". 
In the same way, in the region of the equator, the figures indicating 
the latitude of the first 2 degrees on either 8ide of the equator shall 
be preceded by the letter "N" or "H". 

The name of the town should be placed in minimum 10-foot letters. 
Where an airport arrow is used the letters enclosed in the arrow 
should be 7 feet in height. The number of miles at the head of 
t.he arrow :;hould also be 7 feet in height, as well as the latitude 
and longitude. The name in the arrow should be placed so as to 
be read from the tail to the head of the arrow. 

A map of known accuracy and a good compass should be used, 
taking into consideration, in the use of the compass, the magnetic 
declination of the section of the country in which the marker is to 
be constructed. In using a magnetic compass care should be 
taken to C')JTect for the magnetic effects of metal roofs, power lines, 
and other nearby metal objects. 

The surface on which the paint is to be applied should be thoroughly 
cleansed of any spots of grease or oil. 

The painting of new galvanized iron is uncertain in its results as 
to the adherence of the paint, but painting of galvanized metal 
which has been exposed to the weather for 6 months or more 
presents little or no difficulty in this respect. 

When 11ew galvanized surfaces are to be painted, a zinc dust
zinc oxide primer conforming to Federal Specification TT-P-641 
should be used. A new red lead primer made specifically for 
galvanized surfaces is also being marketed. 

Various "break-down" solutions for preparation of the galvanized 
surfaces are commercially available. The primers mentioned 
above are preferred to the break-down solutions, but of the latter, 
the following has been found to be the most satisfactory: 
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Air Marking for Sides of Buildings, Water Tanks, Standpipes 
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Heighl of lellers-10-fcot JTiinimum. Smaller lellers constitute a hazard rather than an aid. Color-
chrome yellow with black border. 

LAYING OUT 

THE MARKER 

PAINT 

APPLICATION 

SEAL COAT 

ln 1 gallon of soft water dissolve 2 ounces each of copper 
chloride, copper nitrate, and sal ammoniac, then add 2 
ounces of commercial muriatic acid. This should be 
done in earthen or glass vessel, never in a tin or other 
metal receptacle. Apply the solution with a wide flat. 
brush to the area of the galvanized iron which is to be 
painted. It will assume a dark, almost black color, 
which on drying becomes a grayish film. 

A step-by-step method of laying out the marker will be found in 
back of book. 
All painting should be done in a careful and workmanlike manner. 
Each coat of paint should be applied only when the temperatme is 
above 40° F., and it should not be applied upon damp or frosty sur
faces. In the western sections of the country consideration should 
be given to dust storms and an attempt should be made to paint 
the sign at such a time as will permit the paint to set before such 
a storm occurs. 
In case the air marker is to be painted on a bituminous composition 
roof, a good grade of highway traffic paint should be used such as 
that of Federal Specification TT-P-115. The area covered by the 
sign should be thoroughly cleaned of foreign matter. 
A seal or primer coat of aluminum paint on the roofing under the 
color coats will serve a two-fold purpose of reducing "bleeding 
through" and prevention of damage to the roof by solvents, if 
any, iu the paint. 
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ALUMINUM 

PAINT 

GENERAL PAINT 

SPECIFICATIONS 

YELLOW PAINT 

BLACK PAINT 

The aluminum paint may be prepared by rn1xrng 2 pounds of 
aluminum powder or aluminum paste per gallon of good grade spar 
varni::;h. 

1. Gencral.-This specification covers the general requirements for
yellow paint for use on steel, concrete, and wood surfaces, such as
galvanized steel water towers, service sheds, tank houses, concrete
directional arrows, galvanized iron roof surfaces, slate and tile roof
smfaces, etc. The color shall be the same as yellow No. 4, sup
plement No. 3-1. United States Army Quartermaster Specifica
tions. (Federal Specification rr-P-53.) The correct shade of
yellow will match the yellow on the front cover of this book.

2. Composition l'rrrr11t br 1rti'1ht 
/lfa.rim11111 .1\fi11i11111m 

Pigment_ _________ ·-···· ____ ---------- ...... 62 
Liquid __ ... . --------------------· __________ 38 
W n.tcr _____ . _________ . _ .. ________ . ___________ . _. __ . _ _ 0. 
Coa.rse fHtrLidc,s nntl "skins" (:12.5 s, ... ,,.,11) ___ . __ .. _ _ _ _ _ _ _ _ 2 

3. I'iume'llt
Chl'micnlly p11n, m,·dium d1ronu, ,Y<'llow. . _ _ _ _ fiO 
Lr•nd-fr,·� zinc oxidn . .  _____ .. ___ . _. _. _____ . 20 
Extending pig-m,·nt.s, Bn.ryt.(•s, silicrous tnnlLl'l'

i 
or 1nix-

t11re (,hereof_ ____ .. _.___________ _ ... _. 20 

4. Liquid
Ru.11· li11set•d oil_._. ____ .. ___________ . __ ..... ____ • 
t>JlltJ' vamish-F.,d. Sp,·c. TT-V--12ln ___ . •......... 
Drier aud thinner. _______ .. __ . ________ .... _. __ . 

5. Weight per ga.llon-11ot less than 15 pounds.
Black, ready-mixed paint for air markers.

IO 

so 

10 

1. General-This specification covers the general requireme11ts for
black paint for use on steel, concrete and wood surfaces .. such
as galvanized-steel towers, service sheds, tank houses, concrete
directional arrows, galvanized iron roof surfaces, slate and tile
roof surfaces, etc. (See Federal Specification TT-P-61.)

2. Compo.sition
Pigment. _______ .. ____ ···-______ . __ . ____ ._., ______ . 
Liquid_._. __________ . ______ ... _____ .. ______ . _____ ..
Water_ ... _______ ... ________ .. ____________ . __ ._
Coarse particles and "skins" (325 screen) _____________ _ 

3. Pigment
Carbon. _________ . ___________ .. ______ ._ .. _. ______ . 
Lead Oxide ________ . __ .. ________ .. ________________ _ 
Carbon, lead oxide, insoluble rnincrnl mat!'rinl, and loss 

on igni Lion ____ ..... _____ . _ ... ______ . _ . _ . _ . ____ . _ 

4. Liquid
Raw linseed oil. ____ ... _______________ . _ .... ______ . 

Pertt11tbtwtight 
AJa.rim11.m lifl11lmum 

32 
72 
0. 5 
I. 5 

28 

68 

20 

5 

90 

80 

Thinner nnd drier mixture ________ . ___________ .______ 20 

5. Weight per gallon-not less than 9 pounds.
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MAINTENANCE 

OF ROOF 

MARKERS 

ILLUMINATED 

DAY AND NIGHT 

MARKERS 

DIRECT LIGHTING 

It is 11ece:;sary that air marker:; be properly rnaint.ai11ed if t.hey are 
to fulfill their purpo:;e of conveying information to air travelers. 
The marker should be swept or washed free from acc1111tulatio11s 
of soot or dirt, from time t.o time in order to prcservt. the contrn,;t. 
between I.he 111arken, and I.heir hackgrmrnrl am! t.l1us insure nrn.x
immu legii>ilit.y. Arrn11gcmc11t.s Hhould he made for 1,a1ch periodic 
rcpai11t.i11g as local comli t,iorn, may diet.ate; abo ior the proper 
rnai11t.e11:111ce of Jight.i11g Pquipment i11 r,asc t.lw 1nark<·1:s an) illurni
natcd for 11ight. flyi11g. 

hi order that air markers rnay serve their full pmpo:;e, it. i:; desirable 
I.hat they be illuminated at night. However, because of the high
c011st.rnctioll, operation and maintenance costs of illuminated signs,
it may not be practicable t-o install thcrn in many localities. The
problems involved in illuminating markers are fundamentally the
same as those encountered in illumi11at.ing large a<h-ertising signs
except that air marken; are horiwntal instead of vertical. Two
main method:; of illumination are by direct and reflected lighting.

In direct lighting the markers are outlined by exposed incandescent 
lamps or gaseous-discharge tubes, preferably placed along the center 

Illuminated Day and Night Marker 

Gaseous discharge tubes, or incandescent lamps. Height of letters-10-foot minimum. Color-chrome 
yellow with black background. 
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REFLECTED 

LIGHTING 

CIRCUITS-VOLTAGE 

AIR MARKERS 

CONSTRUCTED ON 

THE GROUND 

liue of the strokes of the letters anJ characters. (Markers may be 
made up of suitable colored reflecting surfaces giving good day 
visibility aml illuminated for night operation by the exposed lamps, 
t.lrns augmenting the effect of the lamps.)

For outlinillg small letters with i11candesccnt lamps, 15-watt frosted 
sign lamps should be used, spaced 12 inches apart; for larger letters 
use 25-watt frosted sign l::u11ps, spaced 18 inches apart. 

Reflected light is produced either by floodlight projectors with 
spread lenses (ancl when necessary, with suitable shields or visors 
to cut off stray upward light) or by industrial reflectors arranged 
to give a 1111ifon11 distribution of light. of proper intensity over 
the entire surface of t.he markers. 

Illumination by direct light is more effcetive than floodlighting 
because of brilliallce, and hence greater attracting power. Markers 
illuminated in this manner are effective at night even though the 
color of the clw.rncters is obscured by dirt or snow. The conduit 
and fittings for either exposed incandescent lamps or gaseous
discharge tubes may be fastened flat on the roof with metal conduit 
straps or strappe<l to light stringers superimposed on the markers. 
The conduit and fittings and the stringers when used should be 
painted the same color as the marker. 

The reflected-light method of illumination is the simplest to install 
and gives good results if the markers Jl.re kept clear and free from 
snow, but it does not have the attracting power of the other systems. 
It is recommended that the average intensity of illumination of the 
surface of the markers for the reflected-light systems be not less 
than 10 foot-candles and preferably not less than 15 foot-candles. 
In general, as the amount of illumination in the vicinity of the air 
marker is increased, it may be necessary to increase the brilliance 
of the marker, to use color effect, or flash the marker lights (or 
all three), to give the necessary power of attraction. 

In planning the illumination of markers, care should be taken to 
provide well-divided circuits with the least possible voltage drop, 
as a slight drop in volt.age will materially reduce the output of 
the lamps. It is advisable to use wire of ample size to carry at least 
twice the proposed load, as it may later be found necessary to 
increase the wattage of the lamps. It is recommended that the 
entire electrical installation be made in accordance with the rules 
of the National Safety Code published by the National Bureau 
of Standards of the U. S. Department of Commerce. 

Two commonly recommended methods of constructing air markers 
on the ground are: First, by construction with crushed stone or 
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Crushed Stone Air Marker 

Height of letters-20-fool minimum (50 fed preferable). Color-white. Whitewash lo be used. 

LOCATION OF 

GROUND MARKERS 

CHARACTERS OF 

GROUND MARKERS 

GROUND MARKER 

COLOR 

COMBINATIONS 

gravel, bound with a cement and sand mixture or some other 
suitable binder; second, by construction with crushed stone, gravel, 
or other suitable aggregate without binder. The first method. 
though having a higher initial construction cost than the sec011d, 
has very low maintenance cost and is permanent. The second 
method has a higher maintenance cost than the first, and the stone 
in the marker may be gradually displaced or scattered, thus 
eventually making the marker useless. 

Markers constructed on the ground should be placed in open spaces 
away from trees or other obstructions. Public parks or the grounds 
of public institutions are often suitable locations. Privately-owned 
property may be also used. Cleared hills or mountains make 
desirable locations for ground markers. 

These characters should be of the same proportions as those 
recommended under "Construction of Painted Roof Markers," 
with the exception that in the case of ground markers the min
imum letter height should be 20 feet (50 feet is preferable). 

As stated before, in many cases the ground affords a poor back
ground for air markers. In such cases the characters should be 
constructed on an artificial background of sod, cinders, or some 
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CONSTRUCTION OF 

GROUND MARKERS 

DEPTH OF 

TRENCH AND 

YEGET A TION

KILLING COM

POUND 

('-- ,.:· 

dark material wl1ich should extend at least one unit beyond the 
top, bottom, and bot.h ends of the 111arkcrs. The letters and charac
tcn, ::;hould be whit.e. 

In faying out marker::; to Le const.rncted on the ground the same 
care should be cxerci::;cd as is described under ''Construction of 
Painted Roof Markers." Lct.ter:;, numerals, and characters should 
be uniform and ::;itnple in tlwir arra11ge111e11t. The ground should 
first be cleared of all vegetation and then the characters outlined 
on the ground and excavated t.o t.he width and depth required by 
the met.hod used. 

To cmistruct a marker of loose aggregate the characters should be 
excavated to a depth of from 5 to !) inches and the entire area of 
the trench then treated with some vegetation-killing compound. 

A mixture of crude oil and salt is nonpoisonous and will discourage 
the growth of vegetation for a short period of time. A more 
effective compound is a solution of sodium arsenite but since this 
material is poisonous it should not be used on playgrounds, or areas 
where animals graze. The trenched characters should then be 
filled and packed tightly with the aggregate and the face or top of 
t.he marker leveled by covering with fine aggregate and pamted 
with the mixture of white Portland cement and water. Cinders, 
sod, or some other dark material suitable for the background 
should be placed around the characters. 
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Raised Air Marker 

Enamel, metal, wood. Height of letters-20-foot minimum (50 feet preferable). Color-white with 
black border. 
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MIXTURE OF 

CEMENT 

MIXTURE FOR 

PAINTING OF 

MARKERS 

ILLUMINATED 

GROUND MARKER 

MAINTENANCE OF 

GROUND MARKERS 

RAISED ENAMEL 

MARKERS 

6760i9-46---3· 

To const.rnct a marker of ;;t.one bmmd with a t11ixt.urc of cement. and 
sand (111ixture should he tnadc hy t11ixi11g 1 part. of 1,ct11en (. wit.Ii 2 
part.s of .�and, and rn1ough wat.cr t.o form a dry 111cal_v 111ort'.ar), the 
charac(.crs :;ho11ld lw cxc,watcd t.o a depth of 5 inches wlwre a back
ground of cinders or 8(1(1 i» t.o IH, IIS('.d. (TIH> 1,dges of t11arken; on 
airport.::; :,lwuld he beveled (.u 1m'Ye11t. rln.n1age l.n airpla11e wheels.) 

Broken st.one, hrick:;, pavement., or aggrcgal.c m,ti\'l' t.o t.hc locality 
1,hould be plarcd in t.hc excavation :uHl t.hc, cement. t11ixl.ures poured 
over it and packed 111. The top and :.;idr's should lw shaped 
as illustrated. 

� 
Cross Section of Cement-Bound Stone Marker 

When cinders arc u:;cd as a hackgmund they »ho11ld be thoroughly 
compacted. If desired, a binder of asphalt.ic oil may he applied. 

Ci.n4u1...ALI0.IL._ 

� 
Cross Section of Loose Stone Ground Marker 

Aftcrcxcavnt ing for the lct.t.crs, the ground i11 nnd around t.hc c:xcava.tiou should 
he treated with some vegetation-killing rompuund. Then the nggrcgat,e 

should be pin.eccl in the excavation and thoroughly compacted, the larger 

aggregale Ucing at the boUom and the smaller at t.hc t.op. Upon complct,ion, 
t.lw face of the lct.t.crs should be pai11lcd with white Portland ccrnc1it and 

water. 

The top of the marker should then be painted with a mixture of 
white Portland cement and water. (Mixture made by mixing 5 
pounds of white Portland cement with I gallon of water.) 

Air markers constructed on the ground can be illuminated by re
flected light as described under "illumination of roof air markers." 

Ground markers constructed of crushed stone, bound together with 
a cement grout, require only an occasional repainting with white 
Portland cement and water mixture. Other ground markers con
structed of loose aggregate should be repainted at least once a year 
with the white Portland cement and water mixture, at which time 
all aggregate which has been displaced should be restored. 

Markers consisting of individual porcelain enameled letters are 
recommended for permanent installations where repainting would 

13 



,,C- 4" H COLUIIIH 

-·�, \ \ I \-- , f t
" 1 I I \ ___/ L 

J" fl 4 ,. C -, 

� ii:�·\
f-,.

:[j:. I 1 -/ \-- ,---,----- I 
- I I I I 

:, \ ; t 1\ I I , I 
I \

Uf' .l,.OL( 

�

I;� I \ I I I I I I I . JJir _'.L 
- + �· -�

I 
NOH 

THIS 15 .I "IGG(ST(i) •th•OO � 1,,.0,fll SuPf'OIIIT 
.._NUf"IICT\IJl[IIS ll.l'r PIIO�ll)( 0(1.IILS lH .ICCOl'IO· 
.I/CC "'ITK. THEIN .. UHOO o, ldJllf[R CONSTJIUC· "'" 

METAL OR WOOD 

MARKERS 

CONSTRUCTION OF 

MARKERS ON 

HIGHWAYS 

HEIGHT OF HIGH

WAY MARKERS 

COLOR 

LA YING OUT OF 

MARKERS ON 

HIGHWAYS 

PLAN 

�ll()HT,IL SUl'f'ORTS 
1•CIJl4.I '" 

.11..LL[GS Alt( 
4° H.IJ.I" 

�[Jj_;¥�ifa'!,f.���::"l�;::: 
ELEVATION 

Steel Support for Raised Ground M.arker 

be inconvenient or difficult, as on roofs, alongside highways, or 
out-of-the-way locations. Porcelain enamel consists of high 
quality glass coating on metal, and has a high reflecting value which 
imparts to the letters a high visibility range. Porcelain enameled 
letters are raised fr;im the background to convenient heights by 
means of rnst-proofed metal-supports. (See drawing C-4324-36.) 

Metal or wood markers may he constructed similarly to the raised 
enamel markers. 

In painting air markers on highways, care should be taken that 
the markers are located along open stretches of road away from 
overhanging trees, tall buildings, and other obstructions. 

The letters and numerals of these markers should be at least 20 
feet in height. 

Chrome yellow outlined with black. 

Markers should be laid out on highways in a similar manner to the 
markers on roofs, and then painted with at least two coats of 
a good grade traffic paint, allowing each coat to dry thoroughly 
before the next coat is applied or before the highway is used. 
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Landscape Air Marker 

For parks, school yards, or along highways. Height of letters-20-foot minimum (SO feet preferable) . 
Color-shrubs with contrasting color flower border. 

j 

Highway Air Marker 

Height of letters-20-foot minimum. Color-chrome yellow with black border. 
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MAINTENANCE 

LANDSCAPE 

MARKERS 

COLORS OF 

LANDSCAPE 

MARKER 

In order that highm1y markers he continuously effective they must 
he repainted whenever necessary. Tt is suggested that tlH•y he 
im;pected at regular i11terval:;, preferably at least twice a y1•ar, for 
signs of wear and other defects. 

These 111arkers should lend themselves nicely tu school yards, air
port8, along:;ide higlnrny;;, in traffic circles. etc. The marker 
should he at least 20 feet. in height. 

The Howers and :;hrnbhcry should be as light. in collJr as possible, 
and a border of crushed rnck, whitewa::;hcd, at. least 12 inches in 
width should outline the letters, mm1crab, and characters. 

AIRPORT GROUND Airport ground 111arkcrs can be 111ade of either concrete or cu111-
CIRCLE MARKERS 

l I l I I II 
• 'f' t' ) ]\'[ J pact.er crns 1c1 rue, or :; 1c . (:::lee :;pec1 1ca ions. ar ,crs

,;houlrl be flush with the grade of the field, and periodic inspection,; 
should be made to detect dislocations or washes which rnight de
:;troy the pattern of the marker. The marker ,;hould at all times 
be kept white, clean, and free from weeds. Marker,; should be iu 
t,he center of sod field or at intersections of landing strips. 

AIRPORT HANGAR To indicate and specifically identify au airport, t.he hangar marker 
MARKER will be a circle of chronic yellow with a black border of one-half 

[ID/A\[L IJ� �@00[[ 
------=.=A-4324-30 

Airport Hanger Marker 
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FOREST LOOKOUT 

TOWERS 

TEMPLATES 

SIZE OF 

TEMPLATES 

KEY FOR 

DETERMINING 

SPACING OF 

LETTERS AND 

NUMERALS 

SPACING 

the c;troke. lnsirle the circle will be ,;hmrn the latitude an<l lo11gi
(.ll(\e (in degree:; and 111i11ut.es), separated by an arrow indicating 
trne nort.h. The c·.ircurnforrnice of the circle arnl the size of the 
mnncrals therein shall he govcrnetl by roof space'. Pnderneath the 
circle the name of the airport will he pai11t.cd i11 10-foot letters. 

Hee c;cale t!rawing on page 20. 

To l'xpcdit.e the layi11g-011t. of I.he 111arkcr and to i11:;11re accuracy 
in size and spacing, the follc11\'ing template;; 111ay he used. There 
arc three t.rn11platcc; to a :;ct., arnl these three pat.terns will make 
each Jett.er in the alphabet. a:; well a:; t.he n11mC'rals. Templates 
ca11 he made of 111ct.al, plywood, or wall hoard, with hinges in the 
center so that t.hey can lw foldC'd am! traw,portml 1non) easily 
frorn mie locat.ion t.o another. The detailed met.hod to be followed 
for each letter i:; shmrn on t.he following pages. 

Tclllplat.es ca11 he made in three sizeH to produce let.tern .5 feet, 
7 feet or 10 feet. high. One unit in thi:; case erpta.ls 1 foot. It will 
he 11otcd that the height is exar:tly eight. times the width of the 
stroke (the stroke being t.he widt.h of t.he let.tern or ]}{ units). 
Dimensions are given in 11nit.s, t.hns t.he templates, as shown on 
the drawings, arc 10 feet high am\ 1 !:. feet ,,·ide. When making 
tern plates for air markers they sliould he JO feet by 1 foot 3 inches, 
except t.hat template No. 1 �hould he 11 units high t.o allo,, for 
laying out letters A, K, W, etc. 

A 20-foot marker will have a st.rokc or \\'idth of 2 feet 6 inches. 
A JO-foot marker will have a stroke or width of 1 foot 3 inches. 
A 7-foot marker will have a stroke or width of O feet 10% inches. 
A 5-foot marker "·ill have a stroke or 1Yidth of U feet 7% inches. 

The purpose of the key for determining the spacinp; of letters is 
to simplify the lay-out of an air marker and to insure perfect. 
spacing between hoth letters and numerals. For instance, to 
determine the number of units between A and N, find A on the 
left hand side of the page then follow that column to the right to 
the letter N; follow that column upward to the top of the page 
where the answer, 1% .. is found. This means there shall be 1% 
units between A and N. The same method is used in determining 
the spacing of numerals. In using this key, letters and numerals 
will be perfectly spaced and any chance of running letters together 
which might cause a blur from the air will be eliminated. 

Where the name of the town or city consists of two words as 
"Cedar Point" 5 units shall be left between the two words. In 
the abbreviation of the States as in N. C., there shall be 1% units 
between N and the period; the period shall be 1}� units in width, 
and the space between the period and the C shall be 1% units. 

18 

.\ 

... 

v 

� 

SPACING 
(Continued) 

There shall be 4 units bet.ween the la�t digit. of t.hc llli1111t.rn, of the 
latitude and the 11ortli arrnw, and 4 units frnm the 11ort.li arrnw 
to l.lw first digit of t.lie c!t,grncs of longitude. 
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SCALE �z''. I' 

NOTE A 

SPACE NOR.TH AR�OW EVEl'HY BETWEEN NUMBER 
.. ASSES. 

NOTE B 

NUMBER MASS T� BE A MtNIPIIUM OF 6" FROM 
ROOF EDGE. 

NOTE C 

APP£AR�NC£ OF ,..UMbERS TC BE AS SHO�N IN 
PLAN THEREFOJ;E SOME EXAGGERATION OF 
SHAPE MAY BE HECE!SAFiY I" INOIVIOUAL �UMBERS 
TO J,i[TAIJ'I T>tlS APPE AFiANC(. 

NOH O 

fOR DIMENSIONS ANO LA'10UT OF" NUMBERS SEE 
5T4N04RO "A.IR MARl'l.11',q:;'' MAMUAL PUBLISH(C SY 
THE C A L 

NOTE E 

TOP NUMBER REPRESENTS LATITUDE, BOTTOM 
NU"'BEA RE PRESENTS LONGITUDE OF STRUCTURE 
LOCATION TO CLOSEST MINUTE. TNIS fXA .. PLE 
1$

1 
THEREFORE, 47 ° 121 LATITUDE, 122 ° 37' 

LONG! TUOE 

NOTE F" 

NORTN ARROW LENGTH TC BE 14'. NUMBERS 
TO 9£ PA RALLEL TO A RROW ANO TO READ IN 
DIRECTION ARROW FOINTS. EXAMPLE SHOWN 
15 ONE COHOITION WHERE BUILOIPiG I'S ORIENTED 
45• FR0"4 CA RDINAL POINTS. FOR OTNER 
CONDITIONS NUMBER "'ASSES ANO ARROW A"E 
TO BE ROTATED TOGETHER SO THAT NU .. 8£RS 
RE"AIN PA ROLLEL TO ARROW. 

I DR B-4324 ·4-2 

Typical Air Marking for Forest Lookout Tower 
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KEY FOR DETERMINING SPACING OF LETTERS 

2 \12 2 \,4 2 I 3,,4 I \,2 I �4 I 3,,4 I/? 0 

A 80EFHI 
u 

KLMNPR 
CGOQSZ AX JTW VY 

8 80EFHI 
KLMNPR 

CGOQSU z x AJTWY v 

c 
80EFHI 
KL MN.PR 

CGOQSU z x AJTWY v 

0 80EFHI CGOQSU 
KLMNPR 

z x AJTWY v 

E 8DEFHI CGOQSU 
KLMNPR 

z x AJTWY v 

F 80EFHI 
u 

CGOQST AJ KLMNPR VWXYZ 

G 
80EFHI CGOQSU z x AJTWY v KLMNPR 

H BOEFHI u KLMNPR CGOQSZ x AJTWY v 

I 8DEFHI 
u CGOQSZ x AJTWY v KLMNPR 

J 80EFHI 
u CGOQSZ x AJTWY v KLMNPR 

K 8DEFHI 
u COGQSZ x AJTWY v KLMNPR 

L 8DEFHI 
u 

ACGOQS J TVWY KLMNPR xz 

M 
8DEFHI 

u CGOQSZ x AJTWY v KLMNPR 

N 8DEFHI 
u CGOQSZ x AJTWY v KLMNPR 

0 8DEFHI CGOOSU z x AJTWY v KLMNPR 

p BOEFHI 
u CGOQSZ TVWXY A J  KLMNPR 

0 
8DEFHI CGOQSU 
KLMNPR 

z x AJTWY 

R 8DEFHI CGOQSU z x AJTWY v KLMNPR 

s 
8DEFHI 

CGOOSU z x AJ TWY v KLMNPR 

T 80EFHI 
u CGOQSZ T VWXY A J KLMNPR 

u 
8DEFHI 

u CGOOSZ x A JTWY v KLMNPR 

v 
8DEFHI u 

CGOQST AJ KLMNPR VWXYZ 

w 
80EFHI 

u CGOQSZ TVWXY A J KLMNPR 

x 
80EFHI 

u CGOQSZ x 
AJTVW 

KLMNPR y 

y 
80EFH I 

u CGOQSZ TVWXY AJ KLMNPR 

z 
BOE FHI u 
KLMNPR 

CGOOSZ x ATVWY J 

DR.-A-4324-26 
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KEY FOR DETERMINING SPACING OF NUMBERS 
.•. 

2 13/4 1 112 I 3/4 

2 3 4 5 
6890 7 

2 3 5 4 ; 7 I 6890 
______ ____i_ , _ - ·

I 
2 3 5 4 

,_ 
7 6 8 9 0 

I 2 3 4 5 
6 8 9 0 7 

I 2 3 5 
6890 

4 7 

I 
2 3 5 4 

6890 
7 

,_ 
2345 

I 7 
<t 

6890 (\J 
l<l-

2 3 5 I 6 e 9 o
4 7 

<t 

.!r-
2 3 5 

I 6 8 9 0 4 7 a: 
o_ 

I 
2 3 5 4 

6 8 9 0 ·- -·-- ----------· - --

-i 1!u f-

I nr
"' 

•H.l
Tmplah No. l 

-ft�tl1U� ____ u-3u-i_'�'U l ::, �:::i 1- -' . . i· . '-+�-

:::, -.: .·----� 

�"' 
_L _ ____L �-

:::, :::, "' 1:- . .. ' + ,_ .. ; __ , I I

=> � ICALt:•l • I l.llrfff . tL . 
-..!.• j.• 

• 

Template No. 2 

f!OTE: t.11 rriea�·.J..Tements are in 11un.tts11 (abbreviated 
11U'1) representing ony given unit of measW'ement. 
One and one-fourth units equal the width of a 
stroke. Thu:!!, one unit co.n equal 1 inch or 1 foot. 
Use l1Jr.1berr1en 1 s crayon to mark the outline of each 
step in the construe tion of letters and niunerals with 
teoplates. The templates are identified by numbers 
1, 2

1 
and J, Template Ho. 1 to be m!\de 11 unlts 

long to allow for laying out of letters A, V, and:¥. 

O(PUT .. (NT 0, C0Mlll(lt(% 

CIVIL A(lt01MUTIC1 ADMIPUiTUTION 

PIDIRI.L AlltW.cYi lfll'tlCi 

TEMPLATES 

��. ,!:.l.l:,, tt•.i:.'CUi: NOYll 
oau,�.u. 1-J'"-"10 O�.A·4�g4 

Templates 
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