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DEVELOPMENT OF INTERIOR PAINTING AND LIGHTING 
FOR 

C. A. A. FACILITIES 

SUMMARY 

The work under this prolect was done 
to demonstrate the effect produced by a set 
of panting and llghtmg speclflcatmns, pre- 
pared for recommendatxon as a standard 

Fluorescent llghtmg was selected for 
the ControlCenter and Communications 
stat1on Several shades of green paint were 
used on walls, trm, and equipment. with gray 
for the tower calmg and white for the other 

ce111ngs. 
Al th” u g h the walls and cellmgs were 

covered wxth acoustic materials, the appll- 
catlon of 011 base p aln t s apparently made 
little difference m the acoustic propertws of 
such materials. 

The general effect of the llghtmg and 
pamtmg proved to be pleasmg to the statIon 
personnel and sat,sfact”ry m general. Al=- 
port tower llghtmg, which 1s not discussed 
here, ~111 be treated u, detail I,, a separate 
report. 

INTRODUCTION 

In lme with the polrcy of the Clvll Aero- 
n a u t 1 c 5 Admmlstratlon to standardme on 
equpment, methods, matermls. and general 
practices w h e r eve r possible. the Offlce of 
Federal Airways requested the Offlce of 
TechmcalDevelopment to make speclflc rec- 

ommendatlons for use in the preparatmn of 
standard speclflcatlons for the Interlo= pamt- 
mg and llghtmg of various Federal Amvays 
facllltles. 

Smce the appearance of any panted 
surface varies wdely under different quail- 
ties of 111um1nat10n. 1t 1s very important to 

conslder this factor. 

If the natural light 1s north light. which 
1s deflcwnt in reds and yellows and rich in 
blues, the color selected should compensate 
for this cold light. Where natural light 1s 
from the south. where direct sunllght 1s to be 
expected, the colors should be colder, or 
contam more blue and less red and yellow 

Itls also unportant to balance the color 
of the pant with the color tone and quality of 

the artlflclal light used. For this purpose 
anyproposed standardlzatlon of pamtmg must 
Include standardlzatlon of artlflcle.1 
llghtmg. As xxandescent lamps are warm in 
color tone and differ matermlly from natural 
dayllght. fluorescent llghtmg. with which color 
qualltles of different color temperatures are 
available, 1s more flexible and more easily 
adapted 

One p o ,nt ,n the selectlon of artlflcml 
llghtmg color quality must be kept in mmd 
While It 1s possible to reproduce the color 
quality of any selected type of dayllght (north 
light or direct sunlight) bymeans of artlflcml 
light, It 1s not practical in general lllummatlon 
to reproduce the quantity of daylught The 
psychological reactlon to the color quality of 
dayllght with the quantity of light which It IS 
practical to furrush. IS a defmlte feelmg of 
gloom and madequacy, even If the artlflcml 
llghtmg 1s built up to 100 foot-candles. This 

effect 1s overcome by usmg a &armer light 
wlthmore reds and yellows producmg a more 
cheerful atmosphere with a much lower level 
of 111um1nat10n. 

Another factor which had to be consId- 
eredwas the undeslrablhty of usmg any pamt 
which had a flmsh sufflclently glassy to pro- 
duce surface or specular reflectlons Such 
a surface reflectmg light Into tbe eyes pro- 
duces fatigue and eye stram. At the same 
txne. the surface must be smooth enough to 
be easily cleaned 

After consultation with v a r 1 o u s pamt 
manufacturers, p r e 11 m 1 n a r y speclflcatlons 
were prepared to cover the pamtmg of the 
ClvllAeronautws Admmlstratlon faclhtles at 
the Allegheny County Airport at Pittsburgh, 
Pennsylvama. Speclfxatmns for the llghtmg 
were based upon the authors’ experience and 
upon generdlly accepted practxe in the field 
of 111ummat1ng englneermg. 

PAINTING 

In plannmg pamtmg, the problenl 15 to 
provide a color scheme that ~111 be pleasmg 
ln a p p e a r a n c e with a nllnlmun, amount of 
specular reflectIon and light ab\“rptmn 



Much has been wrltten on the subject of 
the psychology of color and a dlscusslon on 
this SubJect 1s beyond the scope of this paper. 
Color preferences are quite general, a major- 
lty ofpeople preferrmg certam color schemes 
while dlsllkmg others, The use of red for walls s 
must be avolded, e spe clally for mterlors 
where the occupants spend protracted lengths 
of time. Colors that approach natural sur- 
roundlngs seem to be themost generally 
accepted 

In the case of control towers there IS 
the additional problem of avoldmg reflected 
sunlight. Partlcularlyvexmg 1s the reflectlon 
of sunllght from the celling lmmedlately after 
sunrise and shortly before sunset The use 
of graypamtwas adoptedm solving this prob- 

lem. 
Discussions were held with represent- 

atlves of several pant manufacturers, as a 
result of which, the followmg speclfxatmns 
were prepared In these speclflcatlons the 
colors and code numbers employed m various 
appllcatmns and shown m Table I refer to 
commercial nomenclature and codes applymg 
to products ofmthe P 1 t t s b u r g h Plate Glass 
Company, although s urn 11 a r and equal pamt 
and color formulations can be obtamed read,- 
ly from any reliable pamt manufacturer. 

Furniture All furmture shall receive two 
coats of Lavax Machmery Enamel, Vista 

Green, Code #23-76. or equal, air dry 
fmlsh. 

New Equipment (Teletypes, racks, and 
similar devices wlthexposedmetal 
surfaces) Use Lavax Machmery Enamel, 
Vista Green, Code #23-76, or equal, with 
a 1 o w sheen, hard and d u r a b 1 e wrmkle 
flnlsh 

The baking time and temperature for 
equipment rnamel shall be speclflcd by the 
equipment manufacturer and the manufactur- 
er of the pant used, as variations are neces- 
sary, depending upon whe the r thr flnlrh 1s 
baked on by use of Infrared lamps or other 
drymg ovens, and on the chemical composl- 
tion of the pamt 

Al* Traffic Control Center and 
Commumcatlons Statlan 

Wall Fm,sh Pittsburgh Wallhlde PBX 

wall paint, or equal, shall be used for the 
fmlshcoat. The color shall be the same 
as thatobtamedby rmxmg equal parts of 
the followmg two colors Code 424-l 21 
Eye Rest Green and Code #24-6 White 

In cases where separate rooms are ex- 
posed to north and south llghtmg, the 
north room shall use a warmer green, 
known a.5 Seafoam Green, Code #24-l 16, 
letdownwlthonepartWhlte,Code x24-6, 
or equal. 

An undercoat should be applied. This 
shall consist ofPIttsburgh Wallhlde First 
Coater #26-l, or equal, applledaccordmg 
to the manufacturer’s dIrections. 

The use of varmsh type primers shall be 
prohlblted for wall areas 

Wood Trxn Doors and Frames--Metal 
Doors and Frames (except baseboards) 
PlttsburghLavaxPBXEnamel, or equal, 

shall be used. The color shall be the 
same as that obtamed by mlxlng equal 
parts ofCode #23-21 Eye Rest Green and 
Code x23-23 White, or Seafoam Green 
Code #23-16 with White Code #23-23, 
where north light 1s Involved. 

Baseboards Same color and quality as 

Pittsburgh Plate Glass Company Lavax 
Machmery Ename 1 Vista Green Code 
#23-76 Undercoater shall be applied 

as speclfledfor communications statlons 
and centers. 

On old work, one or two coats of finish 
shall be applied as needed. On new work 
apply OIE coat dPBX Enamel undercoater 
#23-85, or equal (to whlchhas been added 
one pmt of the Finish Coat mixture for 
each gallonof Undercoater) before apply- 
mg the fmal coat. 

Ceilings Only For old work, use paint 
sxnllar and equal to Pittsburgh Wallhlde 
Flat Wall Pamt Code #26-72 Soft White. 
Apply one or two coats as needed 

On new work apply one coat of Primer 

#26-l, or equal, before fmal coat of flat 
wall pamt. 
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Control Tower 

Walls and Trim Same color and quality 
as PIttsburghPlate Glass Company Lavax 
Machmery Enamel Vxsta Green Code 
#23-76. Undercoater shallbe applied as 
speclfled f o r commun,catlons statmns 

and centers. 

Cellmgs The same speclflcatmns shall 
applyas for ce111ngs of communlcatlons 
statmns and centers, but the final color 
of the cellmg shall be Pittsburgh Plate 
Glass Company or equal Stratosphere 
Gray Code #24-120 

On the basis of these speclflcatlons, the 
FlrstReglonal Offlce of the Clvll Aeronautics 
Admmlstratmn drew up a contract with a local 
contractor for pamtmg the Pittsburgh faclll- 
ties. 

Prior to completion of the pamtmg, It 
was noted that the Venetian blx,ds would need 
some treatment. Accordmgly they were taken 
down and sprayed with two coats of the same 
pamt as was used for the trim. New tapes of 

a Burgundy color were used to replace the old 
tapes 

LIGHTING 

Fluorescent llghtmg fixtures of the 
URC-4/40-watt type with 3500-degree Kelvm 

color temperature were selected to give gener- 
allllummatlononthe order of 40 foot-candles. 
T he s e were Installed wherever possible on 

exlstmg outlets with the bottoms ,ust above 
door level height. Although the cellmgs were 
somewhat low, there was sufflclent room to 

suspend the lummalres to take advantage of 
the mdlrect llghtlng effect. The mountx,g 
height of the fixtures ~111 vary in different 

locatmns, bemg de p end e nt upon the cellrng 
hevght. Consequently, every installation Will 

require lndlvldual study and engmeermg 
Fig. 1 give s candlepower dlstrxbutmn data 
for a typlcal URC lumlnalre and Figs. 2 

and 3 show the lwmnalres mstalled 
For the repalr shop several mdustrlal 

fxtures of the 2/40-w&t size were purchased 
for suspension above the work bench. 

The followmg speclflcatmns prepared by 

the authors cover the purchase of lummalres 

General All llghtmg units furnlshed under 

thl s speclfxation shall be UnderwrIters’ 
LaboratorIes Approved. 

Contractor shall furnish a sample of the 
llghtmg unit for InspectIon or furmsh a 
list of exls tlng lnstallatmns of these 

lights to be seen m . . . . . . . . . (city). 

A. Four-Lamp Semi-Indrrect Fluores- 
cent Llghtmg Unit- The 11 g h t 1 n g wut 

shall be sxnllar and equal to Westmg- 
house Type LW-160. Cat. No. 1373702. 

The llghtmg umt shall be complete with 
Westmghouse No. 13 7 1 8 1 6, or equal, 
twin stem hangar for mdlvldual suspen- 
smnmountmg and shallbe furmshed wltb 
I 1 g rd metal “egg-crate” louvers. The 

design shall be such that lamps can be 
r em o ve d wlthout removmg any other 

part. 

The body assembly shall conslstof 
rugged sheet chassis, decorative steel 
e n d cove r s and glass side panels of 
rlbbed dlffusmg glass. 

The llghtmg unit shall be deslgned to 
use four 40-watt T-12 Mazda F fluores- 

cent lamps and shall be furnlshed com- 
plete with 3500-degree white lamps, 
sockets, standard FS-4 starters and 
twist-turn “button” type lamp holders. 

High power factor (95 - 99 per cent) 
ballasts of Underwriters’ LaboratorIes 
approved design for 60-cycle, 120-volt 
operatmn shall be furmshed as a part 
of each llghtmg unit The llghtmg unit 

shall have stroboscopic correction. 

Each 11 g h t in g unit shall be delIvered 
completely wired ready for connectxan 
to lme leads. 

Lummalre body and ce,l,n8 brackets 
shall be furnlshed I,, baked white enamel. 

B. Two-Lamp Industrml Type Fluores- 
centl~lghtmg Unit The llght,ng w-at 
shall be smnlar and equal to “Mltche- 
hte” Model No 2084 Industrial Type. 

Th? llghtmg unit shall be complete with 
open end heavy gauge steel r e f 1 e c to r 
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LUYINAIRE WESTIN6HOUSE TYPE LW-160 FLUORESCENT LUNINAIRE 
S#l373702 WITH LOUVER AND 6LAS.S SIDE PANELS 

LAMPS FOUR-40 WATT, WHITE (3500’K) FLUORESCENT, 46” 

T-12 BULB, 2320 RATED LUMENS, LIED BIPIN BASE. 
OPERATED AT II6 VOLTS INPUT TO BALLAST 

AV 

LUMINAIRE BRIGHTNESS 
ARROWS l?lDlCb.TE LOC.TIOW 1110 ..YGLE OF “,El 

COURTESY OF ENGINEERING DEPARTMENT WESTINGHOUSE ELECTRIC 

B MANUFACTURING CO, EDGEWATER PARK, tLEVELAND.OHIO 

Fig 1 Candlepower Dlstrlbutlon Data for URC Type Lumlnalre 
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havmg porcelain enamel flrush and with 
heavy gauge steel wxreway channel. 

The llghtmg unit shall be deslgned to use 
two 40-watt T-12 Mazda F fluorescent 
lamps and shall be furmshed complete 

with 3500-degree white lamps, sockets 
and standard FS-4 starters. 

A Tulamp Ballast of UnderwrIters’ 
LaboratorIes approved design for 60- 
cycle, 12D-volt operation shall be fur- 
nished as a part of each llghtmg unit 
Stroboscopic correction as well as 
power factor exceedmg 90 per cent 1s 

required. 

Each 11 g h t I n g umt shall be dellvered 
completely wired and ready to hang. 

GLARE 

Although lighting modermeation, through 
the mstallatlon of general fluorescent llghhng 
to replace exlstmg Incandescent fixtures. has 
as Its purpose the improvement of seemg 
condltlons, unsought-for results frequentlyare 
obtaIned. The increase In either the number 
of lwnmalres, or the lummous output at exist- 
mg outlets, also serves on many occasions to 
mcrease the number of glare points or sources 
of misplaced light and to pant up those al- 
ready exlstmg. As a result, many new light- 
mgprograms are rendered Ineffective through 
neglectlnconsrdermg the elimmation of glare 

sources. 
One of the greatestoffenders among glare 

sources in commercial llghtmg has been the 
“executive” type of plate glass top frequently 
placed on office desks. Such a surface re- 
flects most of the light incident to It, much of 
this light bemg redlrected into the eyes of 
unsuspecting w o r k e r s who are mclmed to 
blame their headaches and eyestram on the 
new lights. Other glare sources are picture 

frame glass, bookcase doors, and business 
machmes wxth their glass wmdows or shields 
and bright chrome trnn. 

In CAA Communications St a t 1 on s the 
glass In teletype machmes. clocks and map 
cases, and the chromium platmg on the oper- 
atmg shelf trim often are very annoymg glare 
sources. While It IS regrettable that manu- 
facturers of office dewces have not entirely 
ellmlnated the need for glass In their products, 

much has been done toward the elxmnation of 
shiny surfaces from office equipment because 
of the inc*easmg con5c1ousness of glare 
sources on the part of the general public. 

I” CA-4 Air Traffic Control Centers the 

FlIghtProgress Boards frequently have glare 
sources In the form of chrome trim or other 
highly reflectlvematerlal. It 1s recommended 
that, wherever possible, glare sources such as 
those mentioned above be rendered less ob- 
Jectlo”ab1.e by careful posltionlng of equlp- 
ment and operators with respect to the luml- 
*ares. SometImes apparatus can be placed 
between lummalres rather than directly be- 
neathanmdlvldual llghtmg fxture. thus ellm- 
mating objectionable glare. Shiny t r urn can 
be removed or panted black, while glass 
often can be removed from machines with- 
out lowering their efficiency. 

A careful study of glare condltlons fre- 
quently ~111 b r 1 n g forth adequate remedies 
and consequent relief from eyestram due to 
glare. Relocating of lummalres sometnnes 
can be as effective as reposltiomng of occu- 
pants. T h 1 s IS not generally recommended 
due to the fact that the general illummatlon 
~111 thus become less umform and because it 
1s usually less trouble and less expensive to 
move a desk than a lummalre. I” a number 
of cases, however, relocating of the lummalres 
maybe theonlymeansleftfor correcting 
glare condlhons 

In recent years the use of glass blocks 
Instead of window panes has added another 
glare source to many rooms. As In the case 

of windows, Venetian blmds over glass block 
areas can ellmlnate much discomfort 
Occupants of a room should never be seated 
to face bare gl a s s block outer walls, “or 
should occupants wearmg spectacles be placed 
with their backs to such glass walls, as the 
spectacles frequently reflect 11 g h t back Into 
the eyes of the wearer 

For a complete dlscussm” of glare and 
related subjects, r e f e r e n c e 1s made to the 

booklet “R e c omm e n d e d Practice of Offlce 
Llghtmg” publIshed by the Illumlnatlng Engl- 
neermgsoclety, 51 MadIsonAvenue, New York 
city. 

AUXlLLARY OR LOCAL LIGHTING 

In manyinstances general llghtmg which 
1s adequate for most workmg posltlons I” a 
room 15 not sufflclent for a special operation 



or 1 or a posltmn not advantigeously placed 
With reference to ce111ng l”ml”alres. as, for 
example, the backof a rack or operatmg shelf. 
In such case s It IS advisable to supplement 

the general 11 g h t I n g with auxlmry or local 
llghtmg. 

There are avaIlable on the market ad- 
Justable or “floatmg” aux~lmry light fixtures 
that canbe moved to almost any desired 
position. One ““1t of thlS type consists of a 
reflector and three 6-watt fluorescent lamps 
with a magmfymg glass whxh IS very useful 
,n mamtenance work on teletype and other 
delicate or fmely adJustable equipment. 

Caution should be exerclsed III selectmg 
fluorescent aumlmry 1 I g h t fixtures to avvd 
purchasmg smgle tube “rats as these have an 
obJeCtIonable stroboscopx effect caused by 
the lamp gomg out for an mstant every tune 
the current passes through the zero pomt of 
Its cycle. This con d 1 t I o n 1s mmmmzed m 

multiple lamp fixtures by operatmg the mdl- 
vxdual lamp s out of phase with each other 
through the “se of capacitors. 

Because the life of the lamp 15 greatly 
reduced, the “se of fluorescent llghtmg fix- 
tures ondlrectcurrentoutlets IS to be avolded, 
even though such “se 1s possxble by means of 
resistors. 

CONCLUSIONS 

The general oprmonof personnel workmg 
III the iacllltles at the Allegheny County Am- 
port 1s that the pa~ntlng and llgh+mg are 
pk=Sl”g. 

The color 1s easyon the eyes and provides 
satisfactory workmg surroundmgs. The sur- 
faces are smooth enough to be cleaned easily 
but are not so glossy as to cause uncomfort- 
able specular reilectmn. 

The 011 base pant. contrary to the pre- 
dlctlons of several pamhng contractors, has 
not affected the acoustic qualltles of the spe- 

cm1 walls and cellmgs. Water color pamts 

may be more easily applied to the acoustrc 
materials and may be less expensive, but the 

pamters experienced no dlffxulty in do lng 

this work. Costs ~111 vary 11, different local- 
ltles andunder other condltlons. although 
there IS very little dlfierence I” the cost of 

good pamts. regardless of the colors chosen. 
It should be emphasmed that s,nce the cost of 
labor IS such a large proportlon of the total 
costs. any possible savmgs accrued by pur- 
chase of mferlor pants would be too small to 
JuStlfy the reductmn 11, quality. 

The type of llghtmg fixture selected IS 
one that has been widely used and 1s generally 
accepted by llghtmg engmeers and designers. 
Itismadebymanymanufacturers andis 

generally available. The reactions to the I r 
use at PI&burgh were umformly favorable. 
Although lIttie was done toward removmg 

glare 5o”Tces. except to pomt out such 
sources to the occupants of the areas relight- 
ed, none of the occupants cornplaned of dls- 
comfort from glare. Most of them expressed 

approval of the 11 g h t 1 n g and felt that It was 
adequate. 
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