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Standard Luminance Levels of On-Premise Signs
Philip M. Garvey and M. Jennifer Klena

Background

Research has established the appropriate luminance levels necessary to
optimize the visibility and minimize the overlighting of internally illuminated on-premise
signs (Garvey, 2005 and Garvey, et al., 2008). As a result of this research, sign codes
and ordinances are increasingly requiring sign owners and sign manufacturers to
maintain these optimal levels and to provide luminance information on sign permit
applications prior to sign installation, sometimes before the signs are actually
manufactured, and/or to collect this information after the signs are installed in the field.
To comply with these requirements, sign owners and sign manufacturers are being
required to take physical measurements of their signs’ luminance. To measure sign
luminance however, requires a luminance meter (a.k.a. “nit gun”), which ranges in price
from about $2,000 to $4,000. These meters must be calibrated regularly, at a cost of
approximately $500, and their appropriate use requires training. In addition, it is
impossible to measure a sign that has not been manufactured yet. These factors make
it impractical for sign owners and sign manufacturers to measure the luminance of their
signs, whether in the place they are manufactured or after they have been installed. An

alternative method is proposed here to remedy this situation.

Objective

The objective of this research was to determine typical luminance values for
variously colored cabinet and channel letter signs that are internally illuminated by either
LEDs or fluorescent tubes. The sign cabinets and channel letters were designed and
manufactured to insure optimum lighting levels. As sign manufacturing techniques,
designs, and standards do not vary greatly among sign manufacturers, the luminance
measurements obtained in this study can be applied as a standard in the future to all
signs produced by all manufacturers. As long as the manufacturer does not deviate
from the manufacturing profiles reported in the study, sign manufacturers and storefront
owners can use these luminance levels via look-up tables to quickly and easily estimate

the luminance levels of their own signs.



Method

The luminance levels of 243 unique sign configurations were determined in the
course of this research. In regard to the sign cabinets tested, twenty-five sign faces of
various colors were created in negative contrast (colored letters on a white background)
and twenty-five sign faces were created in those same colors in positive contrast (white
letters on a colored background). Four sign cabinets total were constructed and the fifty
sign faces were slid into the cabinets, one at a time, for photometric measurement. Two
of the cabinets were single-faced and two were double-faced. One single-faced and
one double-faced cabinet was illuminated using LEDs, and one each was illuminated
using fluorescent lamps. In regard to the individual letters tested, forty-three, two-letter
LED-illuminated channel letter face combinations were created in various colors.
Approximately half of these channel letters had a white border. (Detailed description
and diagrams of the test signs and the lighting designs can be found in Appendices A-
D.)

Sign cabinets were fabricated using extruded aluminum materials as provided by
SignComp, Grand Rapids MI. Single-faced cabinets were 8.25 inches deep and
double-sided cabinets at 15 inches deep. Plastic for sign cabinets and channel letter
faces was provided by Covestro, Sheffield MA: translucent white #7328 polycarbonate
plastic for the sign cabinet faces and translucent white #2447 polycarbonate plastic for
the channel letter faces. Fluorescent lamps for sign cabinets were standard T12
daylight 48-inch high output lamps. LED lighting for both sign cabinets and channel
letters as manufactured by G2G, Passaic NJ. Translucent vinyl film for the graphics on
the signs and letters was provided by 3M, St. Paul MN, in the 3630 series film colors
noted in Appendices A-D.

The luminance and illuminance of all sign types were measured at Bartush Signs
in Orwigsburg PA, using a Minolta LS-110 luminance meter and a Minolta T-1
illuminance meter. These will hereafter be referred to as the “lab measurements.” In
addition, luminance levels were taken of a sample of existing signs mounted on the
premises of businesses in State College and the Harrisburg, PA areas. These will

hereafter be referred to as the “field measurements.”



Lab Measurements and Calculations

The luminance measurement technique used in this study was similar to that
used successfully for an earlier USSCF project that evaluated the potential contribution
of on-premise signs to light pollution (Garvey, 2004 and 2005). In the present study,
several spot luminance measurements were taken of each color on all signs and the
average luminance of these individual measurements was recorded (e.g., Figures 1 and
2).

To calculate mean luminance for the cabinet signs, it was assumed that the
letters on the signs represented 40 percent of the sign face, while the background
represented 60 percent. These percentages, in combination with the spot luminance
readings and the height and width measurements (approximately 4 ft x 4 ft) provided the
information necessary to calculate mean sign luminances.

For the channel letter signs that did not have a white border, several spot
luminance readings were taken of the two letters for each color and averaged to
determine mean channel letter sign luminance. For the white border channel letters it
was not possible to use this method, so it was necessary to calculate mean sign
luminance based on the illuminance calculation technique described in the next

paragraph.

Figure 1. Spot luminance readings of cabinet signs; the black circles illustrate
areas where measurements were taken.




Figure 2. Spot luminance readings of channel letter signs; the black circles
illustrate areas where measurements were taken.

The lab measurement of sign illuminance was conducted by turning off all lights
other than those illuminating the sign and placing the illuminance meter on a tripod 25
feet in front of the cabinet signs and 19 feet in front of the channel letter signs with the
photocell at a height of two feet (representing the center of the cabinet and channel
letter heights). The illuminance measurements were then converted to average sign
luminance and channel letter luminance by taking into account sign area and

measurement distance.

Results

Due to the discrete placement of the lighting units within the sign structures,
there were large differences among spot luminance measurements across each of the
243 sign faces. This resulted in hot and cold spots that, while not noticeable to the
human eye, were measurably detectable with the photometric meters. Because of this,
it was decided that the illuminance calculation technique was more stable and reliable
method of estimating the typical mean sign luminance levels. The mean luminance
values in cd/m? established using this technique are displayed in Tables 1 and 2 (see
Appendix E) for cabinet signs and channel letter signs, respectively (to obtain Appendix
E, please contact the United States Sign Council, Bristol PA).

To summarize the lab measurement results, the following general observations
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can be made: single-sided cabinets were brighter than double-sided cabinets; cabinets
illuminated by LEDs were brighter than those illuminated by fluorescent lamps; channel
letters with a perimeter white outline were brighter than letters with no outline; signs with
darker colors (black, duranodic bronze, dark brown, royal blue) were less bright than

signs using lighter colors.

Field Measurements and Results

The purpose of the field measurements was to determine whether the signs
designed and constructed for the lab portion of this research were similar in luminance
to real storefront signs found in the field. A representative sample of existing cabinet
and channel letter signs of various colors were targeted for photometric measurement in
State College, Lemoyne, and Harrisburg, PA.

Luminance meters can be pointed at a source of light, such as a sign, and will
measure that light source alone through the acceptance angle, aperture, or “spot” in the
meter, effectively ignoring other nearby light sources, while illuminance meters take in
light from all sources without discrimination. Because there are numerous
uncontrollable light sources in the built environment in addition to the signs that were
selected for measurement, illuminance was not an appropriate measurement and
therefore the spot luminance measurement technique discussed above for the lab
portion was employed in the field as well.

Ten cabinet signs and seventeen channel letter signs were measured. Thirteen
colors were included in the survey. The range in luminance of each of the sign colors
within sign type (i.e., cabinet and channel letter) along with the average (in
parentheses), are shown in Table 3 (see Appendix E) and compared to the lab spot
luminances, averaged across lighting type and number of faces for the cabinet letters
(to obtain Appendix E, please contact the United States Sign Council, Bristol PA).

In all but one case (red channel letters), the lab signs were brighter on average
than the field signs. This is likely do to the latter being older signs that have been out in
the field where they have suffered from ultraviolet bleaching and dirt depreciation.
Furthermore, while the lab sign colors were known, the field signs were not labeled and

therefore may not be an exact match.



Conclusions

The objective of this study was not to determine optimum sign lighting for
motorists at night from the perspective of sign visibility and legibility, as has been
previously studied. Rather, the objective was to quantify the brightness of on-premise
signs, constructed to industry standards, using a variety of color combinations and
lighting methods. The result of the testing has provided standardized lighting values for
the vast majority of on-premise signs being constructed and installed today. Sign
owners and sign companies can use this information when local municipalities request
sign lighting levels as part of a sign permit application, thereby eliminating the necessity
of testing a sign before actual construction or testing a sign in the shop or in the field
after installation. Information on standardized sign lighting values can be obtained by

contacting the United States Sign Council, Bristol PA.

References

Garvey, P.M. (2004). Environmental impact of on-premise sign lighting, with respect to
potential light trespass, sky glow, and glare. Final Report to the United States
Sign Council Foundation. 26 pages.

Garvey, P.M. (2005). On-premise commercial sign lighting and light pollution. Leukos:
The Journal of the llluminating Society of North America. Vol. 1(3), 7-18.

Garvey, P.M., Pietrucha, M.T., and Cruzado, I. (2008). The effect of internally
illuminated on-premise sign brightness on nighttime sign visibility and traffic
safety. United States Sign Council (USSC) Research Project, Final Report.

Hiscocks, P.D. (2014). Measuring Luminance with a Digital Camera, report for
Syscomp Electronic Design Limited.
http://www.ee.ryerson.ca/~phiscock/astronomy/light-pollution/luminance-notes-

2.pdf




APPENDIX A - SIGN CABINET FACES



39 OL SOIHdVYD 11V

133ULS HLYON BES

SYIANIVLIIY ..S'T ‘INW
J1LVNOSUVIATOd SAIdVd ANVYUD ‘'dWODNDIS

SINVIINSNOD

NOIS HIOHIAN J1IHM ,,9T/€ TVIYALVW A9 ARANLOVANNYIN
% SV NOISNULX3 NNNINWNTVY
114 OL AVM ONISN d3al1voIigvd

HOV3 SS31.¥/€ 1ND S3JVv4d S1INIFVO NOIS 114

Ol ‘NMOHS SNOISNIWIA OL
‘3AIM ., T~V Ag S30Vd NOIS 11V 311VvOIyav4d
HOIH .,0-.¥ ® SNOISNIWIA
TIVY3A0 1L3INIEVO :ST1IVL13d NDIS
W0 L=ul

NOILVAT1A NOIS

RPN

(031631 N3HM 3dIS ANZ NO 30VA
INYIdIAVH TIM LANIGYONDIS4a)

30V4 HOVA 40 (L) 40 ALILNYND “ “
‘SINFWZAINOIA NOILONAOAd “ “
| |
| I
“ “ JoVd
S2€€9160904085N | | «VIT TT-.€
o8 | 1
I |

91-60-90

d 1015114 .

NOILYANNOL Ossn g

IDv4d '
=¢\Hln.v



SINVIINSNOD
NOIS HHOYHN

:pasiney

G2Ee916090408SN
10N bmq

jol: ]
:Ag ‘bmg

91-60-90
Eillg]

d 10LSId
:U013ed07

NOILYANNOAL OSSN
JualD

3AN7d ASNALNI
L21-0292 NZ
2002 S

anidiolsiad
L6-0292 NG
J¥6¢2 SN

W0~ L=.2/1
NOILVAT1I NOIS

aN1d VA0S
L8-0292 NG
I¥L2 SN

1531
NOIS
1531

1531
NOIS
1831

1531
NOIS
1531

10

AN1d ASNALNI
L21-0292 Ng
2002 SNd

1S31
NOIS

1531

anigaiolsrad
L6-0292 Ng
o¥62 SNd

1S31
NOIS
1531

aN1d VA0S
L8-029% Ng
o¥L2Z SN

1S3l
NOIS BREL™:
1S3l

Elo) £
=¢\.H o 4

N9 ;AHOLNIANI 30V NOIS 40SSn




SINVIIASNOD
NOIS SHOUHN

:pasiney

GCEEI16090408SN
10N bmg

o8y
:Ag ‘bma

91-60-90
121eQ

Vd T0LSIug
1u0lEeI07

NOILYANNO4 OSSN
BYIET o}

a3 OLYWOL LHOIT
2v-0292 NZ
083LL SNd

1531
NOIS
1531

azx
22-0292 NE
268Y S

azad OLYWOL LHIIT
ev-029¢ W
089LL SNd

1S31
NOIS

1531

1531
NOIS
1531

W0~ 1=.2/1
NOIIVAT1I NOIS

a3 YNNIV
2G6-0292 N
JL02 SNd

aza
22-0292 NG
268¥ Sd

1S31
NOIS
1531

1531
NOIS
1531

11

azA 1vNIdavD
2G-029¢ N
0L0¢2 SNd

1S3l
NOIS BElGE:
1531

Elo) £
=¢\.H o 4

d3d AHOLNIANI 3JV4 NOIS 40SSn




SINVIINSNOD
NOIS HHOUHIN

NZFH9 dIAIA NEE =19 N3ZFH9 d1va3IN
961-0292 Ng 92-0292 Ng 921-0292 Nz
06462 Sd o672 SN 262v2 SWd

1531 1531 1531
NOIS NOIS NOIS
1531 1531 1S31

NIZA9 dAIAIA NEER=1 NEER-DXCRL2-EIZE!
9G1-0292 Ng 92-0292 Ng 921L-0292 N2
0662 SN 0672 SN J62¥2 SN

:pasiney

G2EE916090408SN

1S31 1531 1S31
NOIS NOIS NOIS

:Ag ‘bmq

1531 1531 1531

91-60-90
1216

Vd T0LSIId
:uonedo

12

NOILVANNO4 OSSN

HUBID N33HD ‘AHOLNIANI 30V4 NOIS 40SSNn




SINVIINSNOOD
NOIS HOdHN

*sjueynsuo) ubis 49215
ulewal

:pasiney

GCEE916090408SN
10N bma

g
:Ag "Bma

91-60-90
:31eQ

d 10LSIIg
:U01ed07

NOIIYaNNO4 O8N
auaID

AAMOTANNS
9G1L-0292 N2
o221 SNd

MOTI3IA
GL0-029¢2 Ng
2601 Sd

AAMOTAINNS
9G1L-0292 N2
J¢21L SNd

MOTI3A
GL0-0292 Ng
2601 Sd

1VNOWNA
VL,L-0292 N2
J6.L21L SN

W0 L=u2/1
NOILVAT1I NOIS

FONVA0
Y¥-0292 N2
264691 SN

1531
NOIS
1S31

1531
NOIS
1531

13

LVNOWNA
¥.,.-0292 N2
J6L2L SN

1S31
NOIS

1531

JONVA0
Y¥-0292 N2
26491 SN

1S3l
NOIS REGE
1S3l

Ele)7|
JP/TTT-E

Elo) £
=.v\.ﬂ o 4

ovd
JSIT-v

MOTT3A + IONVHO

!AHOLNIANI 30Vd4 NOIS 40SSn




SINVIIASNOD
NOIS YHOUHN

:pasiney

GCEEI16090408SN
10N bmg

o8y
:Ag ‘bma

91-60-90
121eQ

Vd TOLSIug
1U0ReI07

NOILYaNNO4 OssN
aualp

AdAIddsV
22L-0292 N
00¢2¢ Sd

1531
NOIS
1531

A1d2a4Nd WNd
g2e-0292 Ng
02292 SNd

AddAddsV
2el-0292 N
0022 SNd

1S31
NOIS

1531

1531
NOIS
1531

A1dANd WN'd
g2e-0292 Ng
02292 SNd

1531
NOIS
1531

vl
9¥2-0292 N2
2222 SNd

1531
NOIS
1531

W0~ 1=.2/1
NOIIVAT1I NOIS

Asionvant
9€2-0292 NZ
02822 SWd

Tval
9¥2-0292 N2
Jcee Sd

1S31
NOIS
1531

1531
NOIS
1531

14

JsionvaAant
9€2-0292 NG
02822 SNd

1531
NOIS BElGE:
1531

Elo) £
=¢\.HI~¢

37ddNd + NIFHH/ANTE ‘AHOLNIANI 3DV4 NDIS 40SSNn




SINVIINSNOD
NOIS HHOYHIN

:pasiADy

G2Ee916090408SN
10N bmq

jok: ]
:Ag ‘bmq

91-60-90
:3)eQ

Vd T0LSIIg
:U0IeI01

NOILYANNO4 OSSn
aualD

a’lo9o JIMv.iLan
L2L-0292 NE
J€L8 SN

AANN9ANd
67-0292 NG
088l S

AANTIS
L2L-0292 N2
JLLB SNd

W0~ L=.2/1
NOILVAT1I NOIS

AV AIAATS
LG-0292 Nz
202 S

1531
NOIS
1531

1S31
NOIS
1831

1531
NOIS
1531

1531
NOIS
1531

aioo JIMv.Lan
L2L-0292 NE
32,8 SWd

1S31

NOIS
1531

AANN9ANd
67-0292 Ng
088 L SN

1531
NOIS
1531

AAATIS
L2L-0292 N2
JLL8 SN

1S31
NOIS
1531

AV JAANTS
LG-0292 Nz
202V SNd

1531
NOIS

1S31

Ele) £
ST

15

=.V\.H .H.Hlnm

a709 + AQNNODHENE + AVHO "AHOLNIANI 30V4 NOIS 40SSN




SINVIINSNOD
NDIS HHOHHIN

:pasinDy

GCEEI16090408SN
10N bmg

o8
:Ag ‘bma

91-60-90
:23eq

vd 10LSI/8
uonedo

NOILYANNO4 OSSN
BYIET o}

Aovid
22-0292 N2
IS4

JIdONYaNad
69-0292 Ng
JL SNd

NMOAd Yavd
65-0292 Ng
0G629¥ SWd

.0~ 1=.2/1
NOIIVAT13 NOIS

NMOad 1SNy
29-0292 N
228 S

1531
NOIS
1531

1531
NOIS
1531

1531
NOIS
1531

1531
NOIS
1531

NAovid
22-029¢ N2
JSNd

1S31
NOIS

1531

JIdONYaNa
69-0292 Ng
JL SWd

1S31
NOIS
1531

NMOad Navd
659-0292 Ng
0629+ SN

1531
NOIS
1531

NMOad 1SNy
29-0292 N
228¥ SN

1S31
NOIS
1531

30vd
=.v\.HI~.v

16

=.T\H .H.HJM

S3ANODVdO + MIOV1a + NMOHd :AHOLNIANI 3JV4 NDIS 49SSNn




APPENDIX B - CHANNEL LETTER FACES

17



MMM SSIPPY GOM
W ijeN-3

T8YT-SYE-STZ ANOH
T068T VINVATASNNId ‘NMOLS3I1A0Q
1331S HLYON 8ES

SINVLINSNOD
NDIS HHOUHN

XS

*sjue3NSuo) ubis 43243 WOl
JUSSUOD UBNLIM SSaidXa InoyIM
asn Jayjo Aue 03 Ind 1o J03oeRUOd
13430 Aue 0} UMOYS 10 JU3|
‘paidod ‘paonpoudal aq Jou [Im
uiaJay JU3)U0D 3Y) JeL Juswaalbe
33 JopUN MBIABI SAISN|IXD INOA
10} papwigns si ubisep siyL.

*sjue3nsuo) ubis 49210
Jo Apadoud aaisnPXa ay) ulewal
03 st Buimesp siyy uo pajuasaid

Bunaauibua pue ubisap ayL

G2eE9160904085N
o}

91-60-90

Vd 101SId

NOILYANNO4 Ossn

‘DONIANVLS3IIY4 SYILIIT ‘3714 SIHL NI NMOHS SY SAVTYIA0 NMOHS SV S11Ivi3a

TANVd JHL INVIN OL AVYM V 3AIAOUd TANIA INIDNISNVYL 0E9E WE HLIM
DILSY1d JDITAYDV ,,9T/€ 39 OL S3IV4 7aNvd
7INVd WNNIWNTY JHL 40 3aIsHOVe YDIDVE WNNIWNTY NV NO 3AIS
JHL NO DNIYIM T1V LNNOW 40100 ANY :dVD WINL T -Ag9-3dIS dILNNOW 39 Ol ‘sy3l1ia
TANNVHD HOIH ..+ (2) 31voryav4d

/NOILDANNOD 1VIId1D313 HDv19 0 IZNoud
Y04 9N1d B QYOI V A1ddNS MAUVA 2UOT0D NINLIY Y3113 :S7IV13Id NOIS

WNNINNTY 433d .S

31vIS OL LON
JE—
AIV13d S3LL31 TANNVHD —ll i
NOILVAI1I NDIS
ANY1S ALVI¥I OL
FSVANNIANY .SZL" g
FIONY WNINNTY
_a_
__
|
aval.o-9 § Y ONI¥ALLITA31 L10A MOT ¥O0A TANVd
NOILI3NNOD ! NYHL68vd d3Lvel 1/93N
VORILOFTAONTd A1ddNS .m_ u6-,C
sovaoL Janwado = o JOVAOITANIV.OL/E
X1ddNng ¥3mod a3 ""o“ ONILHOIM a31 3LIHM
FOVLI0AMOT N
—_
4’5@5 deg-wiy |
NEIUE] I

1631 404 aFANOFY SY TANYL
WNNIANTY .53 0L ANIHAGTANVd
S3311371TYNAIAIONI N3Lsy4d WNNINNTY.G2L 1V ; ;

Y010D LHOIT/ALIHM A3LNIVd
TINVd ANNOAUDNDVE
WNNIWN1Y .SZT" 3AIM ..0-.¥

18



T068T VINVATASNNId ‘NMOLSI1AOQ
13341S HLYON 8€S

SINVLINSNOD
NOIS HHOYHIN

XS

"Sjue}NSU0) UBIS 13249 WOl)
JUISUOD USTILIM SSa1dxa JnoyIm
asn Jayjo Aue 03 Ind Jo Jopenuod
13130 Aue 0} UMOYS 0 JU3|
‘paidoo ‘paonpoudal aq jou [Im
ujaJay JUSJU0D Y} Jey) JusWwaaibe
a4} Jopun Ma!
10J papiwgns

*Sjue}NSu0) uBIS 19219
Jo Apadoud anIsnpxa ay) ulewa)
03 51 Bumep siy3 uo pajuasaid

Bunzauibua pue ubisap ayl

:pasinDy

GTEE916090408SN
10N bmq

o9
:Ag ‘bmg

91-60-90
:21eq

Vd 101518
:U01ed0T

NOILYaNNO4 O$3N
STE o}

43dA404d ALIHM
A3LANIEd 2/1 HLIM
AVTS3A0 AN1d ISNALNI
L21-0292 Ng

2002 SNd

S3

3N1d ASNALNI
L21-0292 NG
0002 SNd

S

43dA04d ALIHM
A3LANIAEd 2/1 HLIM
AVTAIA0 ANTd 101sIEd
L6-0292 Ng

o¥62 SNd

sS4

aniglolsidd
L6-0292 N
o¥62 SN

S3

W0~ L=.Z/1
NOILVAITI NOIS

43aA04d ALIHM
AFLINI—Ed 2/1 HLIM
AVTIIA0 AN VA0S
L8-0292 Ng

v L2 SN

S3

aN1d A0S
L3-0292 NG
o¥L2Z SN

Sy3allal
P 4

19

N9 :AHOLNIANI 30Vd TANNVHO 409SSn




T068T VINVATASNNId ‘NMOLS31A0Q
133U1S HLYON 8ES

SINVLTINASNOD
NDIS HIDHIHIIN

XS

*S]UBYNSUOD UBIS IBDIBY WO
UBSUOD UBTILM S53.0XD INOLIM
3sn Jaujo Aue 0} 3nd Jo J0PR.NU0D
1910 Aue 03 umoys 1o Jud|
‘paidod ‘paonpoudal aq j0u |Im
uiBlay JUSIU0 U Jelyy Juswaaibe
34 J3PUN MBIABI BAISNIXD INOA
1oy panigns i UBISaP SIyL.

*SjuB}INSUOD UBIS 4219
ay ujewss
0 pajussald
Bisop ayL.

:pasiny

GZ€€916090408SN
10N bmg

o
:Ag "Bma

91-60-90
:91eq

vd 10158
101107

NOILYANNO4 OSSN
ualD

43dA0d ALIHM

A3LANI—EAL 2/1 HLIM
AVTAIA0 A3 OLVYNOL LHOIT
2¥-0292 NE

J838LL SN

sS4

A3dA0d ALIHM
AFALINIR—AL 2/ HLIM
AVTAIA0 a3y
22-0292 Ng

268Y SN

a3 OLYWOL LHOIN
ev-0292 N
J838L1L SN

sS4

S

az
22-0292 W
268Y S

S

W0~ L=.2/1

NOILVAI1I NOIS

43dA04d ALIHM
AFALINIRAL 2/1 HLIM
AVTAIA0 A3 TYNIAAVO
26-0292 Ng

3L02 SNd

S3

dz3A4TYNIdAVO
26-0292 N
JL02 SNd

S

20

3 EINED|
P LA

34 *AHOLNIANI 3JVd NOIS 40SSn




T068T VINVATASNN3d ‘NMOLS31A0Q
1331S HLYON 8ES

SINVLINSNOD
NOIIS HHOYHIN

DX

*sjue3INsuo) ubis Ja2IBJ WOl
UBSUO0D URNLIM SSaIdXD INOYIM
35N Jayio Aue 03 3nd Jo JojdR;UD
18430 Aue 0] UMOYS It
‘paidod ‘padnpoidal aq
UiRJaY  JU3JU0D 3
U} J3PUN MBIABI BAISNIXD INOA
104 pawgns si ul

*SjueNSU0D UBIS JBDIB N
Jo Apadoud aAIsnPxa ay) ulewsal
03 si buimelp siyy uo pajuasaid

Burieauibua pue ubisap ay|

pasInSy

GTEEY16090408SN
10N bmg

o8
:Ag 'bma

91-60-90
191eq

Vd 101519
101320

NOILYANNO4 OSSN
U1

43dA0d ALIHM
AALANIEd 2/1 HLIM
AVTAIAO JIMOTINNS
941-0292 Ng

J¢2L SNd

AAMO14ANNS
941-0292 Ng
og2L SNd

243d304d ALIHM
AALANIEd 2/1 HLIM
AVTIAIA0 MOTT1ZA
GL0-0292 Ng
2601 SNd

A3dA04d A1LIHM
A3LANIEEd 2/1 HLIM
AVTIIA0 LYNONNM
v/,-0292 N2
J6L2L SN

MOT13A
GLO-0292 N
0601l SNd

1YNoWnN
¥/,-0292 N2
26L2 L SNd

W0~ 1=.2/1
NOILVAT1I NOIS

43dJ04d ALIHM
A3LANIEd 2/1 HLIM
AVTAIAO0 IONYHO
Y¥-0292 NG
26491 SN

sS4

FONYA0
v¥-0292 N2
064991 Sd

S

21

Sy3Lian
P4

MOTTIA + IONVHO :AHOLNIANI 30V4 NOIS 40SSNn




13341S HLYON 8ES

SINVLINSNOD
NDIS HIDUYHIIN

XS

*sjue3Nsuo) ubis J132u3 WOl
JUISUOD UBRILIM SSaidxa JnoyIm
asn Jayo Aue 0 Ind .o Jopenuod
1330 Aue 0} UMOYS 0 JU3|
‘paidod ‘padnpoidal aq J0u [IIM
ulRsay JujUO;
29U} Japun MaIAL
10§ panIWgNS S|

*sjueynsuo) ubis 13213
Jo Apadoud anisnpxa ay) ulewa)
03 51 Bumep siyy uo pajuasaid

Bunzauibua pue ubisap syl

:pasinDy

G2EE16090408SN
10N bmg

oY
:Ag ‘bmg

91-60-90
:21e@

Vd 10LSIkIg
:U01ed0T

NOILYaNNO4 OSSN
SIETo}

A3aA0d ALIHM
A3LANIREd 2/1 HLIM
AVTAIA0 NIFHO dIAIA
9G1-0292 Ng

0662 SN

sS4

A3aA0d ALIHM
A3LINIAEd 2/1 HLIM
AVTAIA0 NIFHD
92-0292 Ng

0672 SN

N3FA9 dIAIA
961L-0292 N
06462 SN

sS4

S

NIFHD
92-029¢2 N
0672 SN

S3

40~ L=.2/1

NOILVAITI NDIS

A3aA0d ALIHM
AFLINIEd 2/1 HLIM

AVTIIA0 NFFHO dTVAINA

921-0292 Nz
J62¥2 SN

S3

NEER-DXCRL2-EIZE!
921-0292 N2
J62¥2 SN

S

22

- EINED]
P 4

N3IIHO :AHOLNIANI DV NOIS 40SSNn




T8YT-SYE-STT

T068T VINVATASNN3d ‘NMOLSI1A0Q
1331S HLYON 8ES

SINVLINSNOOD
NOIS HHOYHIN

XS

43d304d ALIHM
A3LANIAEd 2/1 HLIM
AVTIIA0 AAHIDdSY
2eL-0292 N

0022 SNd

*Sjue}INSU0D ubIS 492D WO
UBSUOD USYILIM SSAIAXS INOYIIM
asn Jayjo Aue 03 3nd Jo J0}R;UOD
13430 Aue 0) UMOYS 0 JU3|
‘paidod ‘paonpoudal aq Jou Im

3y} JapuUn MBIAG.

10§ paqiwgns P SiuL
sjuejnsuo) ubis 1a0I
Jo Ayadoud aaiIsnPxa ay) ulewsl
03 st buimesp siyy uo pajuasaid
Bunaauibua pue ubisap ayL

AddIAddsv
2el-029¢ W
0022 SNd

:pasinDy

G2EE9160904085N

10N bmg

jol*N|
:Ag ‘bma

91-60-90
:21eQ

Vd 1015118
1U0eI07

NOILVANNO4 J5SN
auaID

4304 ALIHM
A3LANIEd 2/1 HLIM
AVTIIA0 A1dANd WN1d
222-0292 Nz

J229¢ SNd

S3

A1d3and WNd
822-0292 Ng
J229¢ SNd

43dA404d ALIHM
A3LANIEd 2/1 HLIM
AVTIIA0 VAL
9¥2-0292 N2
Jcee SN

S3

Tv3al
9¥2-0292 N2
Jcee Sd

W0~ 1=.2/1
NOILVAT1I NDIS

43dA404d ALIHM
A3LANIEd 2/1 HLIM
AVTIIA0 FSIonvaENt
9€2-0292 Ng
0282 SNd

S3

Jsionvanlt
9¢2-0292 NG
02822 SNd

23

Sy3Lian
P14

37ddNd + N3I3UY/aNT9 :AHOLNIANI IOV4 NOIS 40SSN




T8YT-SYE-STZ ANOH
T068T VINVATASNNId ‘NMOLSITA0Q
133U1S HLYON BES

SINVLINASNOOD
NOIS HHDEHIN

XS

*Sjue}INSuU0) ubIS 43243 WOl
JU3SUOD UM SSaidXa INOYIM
2sn Jayyo Aue 03 3nd 1o J03oeNUOD
13430 Aue 0) UMOYS 10 JU3|
‘paidod ‘paonpoudal aq Jou [Im
ujeIay JUSUOD Y} Jey Juswaalbe
Y] 43pun MIIASL BAISN|IXD AnoA
10y papywigns st ubisap siyL

*sjue3nsuo) ubis 43013
Jo Apadoid aaisnpxa ay) ulewals
03 51 Buimeup siyy uo pajuasald

Burisauibua pue ubisap ayL

:pasinDy

GCEeL16090408SN
10N bmg

odd
:Ag ‘bma

91-60-90
:91eQ

Vd 1015118
1U01E207

NOILVANNO4 OSsn
2U3ID

A3aJ0d ALHM
A3LANIEEd 2/1 HLIM
AVTIIA0 AT09 JITIVLIN
LeL-0292 Ng

22,98 SWd

43dA04d ALIHM
AALINIEd 2/1 HLIM
AVTIIA0 AANNDAN
6Y-0292 Ng

288l S

AdANN9ANd
61v-0292 NG
288 L SId

W0~ L=.2/1
NOILVAT1I NOIS

24

A3aA0d ALIHM
AFALIANIAEd 2/1 HLIM
AVTAIAO AVAD NS
LG-029¢ Nz

202+ SN

Sy3allal
P4

a709 + AGNNDHENE + AVHO :AHOLNIANI 3DVd NIOIS 40SSN




T8YT-SYE-STZ ANOHd
T068T VINVATASNNId ‘NMOLSI1AOA
13341S HLYON 8€S

SINVLINSNOD 0L =u2/1
NDIS HIDUHIIN

NOILVAT1I NDIS
% G00-029¢ g

30V X31d AA0Al

*sjue3nsuo) ubis 10 WOl
JU3SUOD UBILIM SSa1dxa JnoyIm
asn Jayjo Aue 01 Ind 1o J0PeNUOD
13130 AuB 0} UMOYS 10 JU3|
‘paidod ‘padnpoidal aq J0u [IIM
ulJay JUSIUOD 3Y) Jey) Juswaaibe
Y3 J3PUN MBIABI BAISN|IX INOA
10} papiwgns si ubisap siyL

*sjue}NSu0) ubIS 19019
Jo Apadoud aAIsSnPXS 3yY) ulewal
03 51 Buimesp sy} uo pajuasaid

Bunaauibua pue ubisap ayL

25

ANIE! 43dA0d ALIHM

AIVId ALIN/AVA AFLIANIAEd 271 HLIM
a3a1vaod4d3ad N AVTAIA0 NMOAd LS
22-0292 Ng 29-0292 Ng
JOSNd 30Vd X31d LIHM 2€8¥ SN

:pasinDy

§TEEP16090408SN
10N bm@

- S¥ILLAT
‘Ad d P L4

91-60-90
:21eq

Vd 101518
:U01e0T

NOILYANNO4 Ossn

ARID SANODVdO + MOV18 + NMOHE :AHOLNIANI 3DV4 NOIS 49SSNn




APPENDIX C - SIGN CABINETS - FLUORESCENT

26



T068T VINVATASNNId ‘NMOLSITA0Q
133U1S HLYON 8ES

SINVLINSNOD
NDIS HHOUHIN

XS

*Sjue}NSU0) UBIS 43243 WOl
UBSUOD UBRILIM S53IAXD INOYIIM
asn Jaupo Aue
13410 Aue 0} UMOYS 10

3y} Japun maiAal
104 PaNIWQNS S} B
*sjueynsuo) ubis 19049

Jo Apadoud aaisnpxa ayy ulewals

03 51 Buimelp siyy uo pajuasaid
Buiieauibua pue ubisap ayl

1pasiney

72e€916090408SN
10N bmg

o
:Ag ‘bma

91-60-90
191eQ

Vd 10LSIkIE
:uoneson

NOILYANNO4 OSSN
udID

‘INVITdWOD D3N 39 OL1 8 a3139Vv1
3 d31S11771N 39 OL LINIGVD NDIS

‘dva1 ®No1..0-.9
{3T¥19373 0L NOILDINNOD ¥04 5n1d
HSINId3¥dd dINOJDONDIS HLIM 13INIGVD NODIS HOV3 31VvIoI1udv4d

3ZNOJU4 Miva / DIAONVINa

‘W1I4 TANIA LNIDNISNVIL
39 O1 13INIFVO NOIS S3TAUIS 0€9€ WE LND-UILNdWOD

- NI SOIHAVYD ‘31LVNOSHVIA10d
SY0T0D  LOVdWI HOIH ,9T/€ 38 OL SIDV4 NOIS

NOILVINODIANOD dIWV1 LN3DSIHoNTd

‘S1SV11ve @3LVy-¥3HLVIM d10D0 8
SdIWV1 LN3IDSTUO0NTH 1A LNdLNO-HOIH
V008 A9 NOILVNIWNTII TVNJ3LNI
‘@3LVNIWNTII ATIVNYILNI 39 OL NOIS

‘JLIHM = N9IS NI MOvd WN1v

!SYANIVLIY ST ONISN TIVIIAO d33d
.V/T 8 AAO9 30V4 T1ONIS ‘IW SAIdVY
ANVYYD ‘dWODNDIS A9 ATUNLOVANNYIN
SY NOISNYLX3 WNNIWNTY DNISN
d3lvordgav4d LINIgvD NOIS ‘1ANIGVYD
NDIS @3ais I19NIS (T) ILvoruav4

:S7IvV13A NOIS

W0 L=l
NOILVAI1I NOIS

NODIS '
=.HI~.T

27

NDIS
#0-Y



T8YT-SYE-STZ ANOH

T068T VINVATASNNId ‘NMOLSITA0Q
133U1S HLYON 8ES

SINVLINSNOD
NDIS HHOUHN

XS

*SJUR}NSUOD UBIS 492D WO
UBSUOD USYILIM SS3IAXS INOYIIM
asn Jayyo Aue 03 Ind 1o J00eNUOD
13430 Aue 03 UMOYS 10 Ju3|
‘paidod ‘padnpoidal aq J0u [IIM
uiBIaY JUBU0D BY
34} Japun MaIAaI
Joj papiugns

*sjue3Insuo) ubis 43013
Jo Apadoud aaisnPxa ay) ulewal
03 st buimelp siyy uo pajuasald

Bunaauibua pue ubisap ayL

:pasiney

2€e916090408SN
10N bmg

ogd
:Ag ‘bma

91-60-90
121eQ

Vd 1015118
1U0Ne207

NOILVANNO4 J5SN
auald

‘INVITdWOD D3N 39 OL 8 a3134v1
3 d31SI1I171Nn 39 OL LINIGVD NOIS

‘dva1 DNO1..0-.9
‘OI¥10373 OL NOILDANNOD ¥04 9n1d

HSINId3¥dd dWOJDNDIS HLIM 13INIFGVD NOIS HOV3 31vO1ygv4

JZNOJ4 MAva / DIAONVINA

39 OL 1ANIGYD NOIS {WTId TANIA LNIONISNVIL

SATYAS 0€9€ WE LND-YALNdWOD
NI SOIHAVYD ‘3LVNOSYVIA10d

SY0T0D 1OVdWI HOIH ,9T/€ 39 O1 S3DVd NDIS

NOILVINODIANOD dWV1 LNIDSFIOoNTH

‘S1SV11vVE @3LVi-y3IHLYIM d10D0 8
SdWV1 LN3DS3¥0N14 1d LNdLNO-HOIH
VINOO08 A9 NOILVNIWNTII TVNYILNI
‘G3LVNIWNTII ATIVNY3LNI 39 OL NDIS

‘SYIANIVLIY ,S'T B NOISNYLX3

AdOd 3dIM FHL ONISN d33d

»ST AQ0d 30Vv4 3719n0d ‘IW SAIdVy
ANVYD ‘dWOJONDIS Ag AIUNLOVANNYIN
SV NOISNYLX3 WNNIWNTV ONISN
d3lvOIydavd 1INIGVD NOIS ‘1INIAVD
N9IS @3ais 319nod (1) 3Lvoryav4

:S7IV13A NDIS

W0 L=l
NOILVAT1I NOIS

NDIS '
=.HI~.T

28

NDIS
40-Y



APPENDIX D - SIGN CABINETS - LED

29



133U1S HLYON BES

SINVLINSNOD
NDIS HHOUHIN

S

*SJUR}INSUOD UBIS 4929 L0
UBSUOD USYIIM SS3IAXD INOYIIM
asn Jauo Aue 03 3nd Jo J030eUOD
13430 Aue 0} UMOYS 10 JU3|
‘paidod ‘paonpoudal aq Jou [Im
i3y JU3IU0D 3y} ey Juswaaibe
34} Japun MalAal ® IN0A
104 PaRIWANS S| UBISOP SIYL

*sjue3nsuo) ubis 43043
Jo Apadoud aaisnpPxa ay) ulewsa.
Siyy uo pajuasaid
Bunaauibua pue ubisap ayL

:pasinDy

72EE9160904085N
10N bmg

ot
:Ag ‘bma

91-60-90
121eQ

Vd 101518
1U0Ed07

NOILVANNO4 D89N
auald

SOLOHd NI NMOHS SV NOILViINSDI4ANOD a31

HSINId3dd
dIWODNDIS
3ZNO¥4d Xiva
JIAONViINA

39 Ol 1INIFGVD NOIS

SY0100

‘INVI1dWOD
J2iN3IE 0L B @A3T3AVI B
@31SI1 1N 39 Ol 1INIFVD NOIS

‘ava1 ONO1.,0-,9 ‘OI¥10313 0oL
NOILD3INNOD ¥04 95N1d HLIM
13INIFVDI NOIS HOV3 31vOoIidav4d

{W1Id TANIA

LINIDONTISNVIL SATYIS 0€9€ WE
1NO-Y31NdINOD NI SOIHAVYD
‘3J1VNOEGYVIAT0d LOVdWI
HSIH ,9T/€ 39 OL S30V4 NOIS

‘S311ddNS ¥IMOd d31 8 97O
A4 SA3T ONISN NOILVNIWNTII
a31 3AVH OL NOIS

‘3LIHM = N9IS NI MOvd WN1v

‘SYIANIVLIIY

«S"T ONISN TIVY3A0 d33d

+¥/T 8 AQ04 30Vd I1DNIS ‘IW
SAIdVY ANVYD ‘dWODNDIS Ad
ARANLOVANNVYIW SV NOISNU.LXT
WNNIWNTV SNISN d31vo1ryavd
1INIFGVO NOIS ‘1INIGVD NOIS
a3ars I19NIsS (1) 3Lvoruavd

:S7IV13Aa NDIS

W0 L=l
NOILVAI1I NDIS

NDIS
#0-Y

NDIS '
\\.Hln.v



T8YT-SYE-STZ INOHA

T068T VINVATASNNId ‘NMOLSI1A0Q
13341S HLYON 8ES

SINVLIASNOD
NDIIS HHOYHIN

DX

*sjueyINsuo) ubls 43019 Woly

10} PaNIWAGNS S| UBISAP SIYL

*sjue3INsuo) ubis 430

{INVITdIWOD D3N
39 Ol '3 d313gv1 8 A3ILSI1
1n 39 O1 1ANIGVYD NODIS

‘avaiosNo1..0

-/9 ‘21410373 O1 NOILDOINNOD
Y04 ON1d HLIM 13INIGVD
NSIS HOV3 31VvOId4avd

‘Wi

TANIA LNIDNTISNVYL SATA3S
0€9€ WE LNJO-Y31LNdINOD NI
SOIHdVYD ‘31VNOEdVIA10d
1OVdIWI HOIH

49T/€ 39 OL S3OV4 NOIS

SOLOHd NI NMOHS SV NOILViINSDI4ANOD a3l

HSINId3dd
dIWODNDIS
PRIy 3ZNo¥d Xuva
JIAONVINA
veeeo1609040ssn | 39 OL LANIFVD NOIS
10N bmg
SJ40100
jol:ld]
:Ag ‘bma

91-60-90
:2)eq

Vd 10LSI/d
1uoiedo

NOILYANNO4 D8SN
aualD

{s311ddNS

YIMOd a3l 97O Ad

Sd31 ONISN NOILVNIWNTII
d313AVH OL NOIS

!SYANIVLIY ..S'T B NOISNYU.LXI
AdoO9d 3AIM IHL ONISN d33a
ST AdOd 3DV4 319n0d ‘IN
SAIdVY ANVYD ‘dWOJNDIS

A9 ATINLOVANNYIN

SY NOISNYLX3 WNANIWNTY
ONISN A3LvO1ygv4

13INIGVYD NOIS ‘1INIGVD NDIS
a3aais 319noa (1) 3Lvoruav4d

:S1IV1i3d NOIS

W0 L=ul
NOILVAITI NOIS

NOIS '
=.H|~.T

NOIS
=°|~.v

31



APPENDIX E - SIGN LUMINANCE VALUES
FROM STUDY

Please contact the USSC Foundation with any questions on how to
apply or how to interpret these findings as they relate to any specific
sign or color scheme that you are considering or examining; contact
information on the back cover or at usscfoundation.org.
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Appendix E. Measured Values.

Table 1. Cabinet Sign Mean Luminance Values (cd/m?).

LED Fluorescent
Single-Face Double-Face Single-Face Double-Face
Positive Negative | Positive Negative | Positive Negative | Positive Negative
Contrast Contrast Contrast Contrast Contrast Contrast Contrast Contrast
Red 134 402 107 338 131 408 81 257
Plum Purple 106 387 86 326 101 394 72 250
Metallic Gold 132 399 107 335 132 411 92 258
Orange 165 410 134 341 168 423 115 263
Teal 145 404 118 337 145 417 100 261
Silver 157 409 127 339 157 421 108 260
Turquoise 173 414 139 340 174 422 119 263
Sunflower 260 439 209 359 268 448 180 279
Royal Blue 104 395 84 326 102 407 71 256
Duranodic 99 389 80 321 94 405 66 252
Yellow 375 469 304 382 371 487 151 297
Kumquat 155 409 125 335 154 430 103 264
Intense Blue 110 391 89 323 107 417 73 254
Silver Grey 154 404 125 334 151 432 102 260
Raspberry 139 397 94 329 133 427 89 256
Dark Brown 102 390 82 323 98 424 66 255
Light Tomato Red 131 397 107 328 127 432 85 257
Black 99 387 80 321 94 427 63 256
Bristol Blue 111 391 90 321 106 434 72 256
Green 173 408 141 336 165 460 111 266
Emerald Green 143 400 116 330 134 458 91 261
Rust Brown 105 392 86 322 100 459 68 255
Vivid Green 144 402 116 328 136 491 91 261
Burgundy 108 393 87 320 100 479 67 256
Cardinal Red 120 395 98 323 111 512 75 259
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Table 2. Channel Letter Sign Mean Luminance Values (cd/m?).

Solid Color | White Outline
RED 75 209
PLUM PURPLE 18 161
METALIC GOLD N/A 215
ORANGE 126 262
TEAL 108 241
TURQUOISE 160 283
SUNFLOWER 309 422
ROYAL BLUE 19 162
YELLOW 563 603
KUMQUAT 95 245
INTENSE BLUE 31 180
SILVER GREY N/A 265
RASPBERRY 81 210
LIGHT TOMATO RED 63 203
BLACK N/A 151
BRISTOL BLUE 30 181
GREEN 179 292
EMERALD GREEN 108 238
RUST BROWN N/A 169
VIVID GREEN 103 240
BURGANDY 23 171
CARDINAL RED 49 186
WHITE PLEX FACE 768 N/A
IVORY PLEX FACE 343 N/A
DAY/NITE BLACK FILM N/A 337

Table 3. Spot Field and Lab Luminance Values (cd/m?).

Cabinet Signs Channel Letters

Field Lab Field Lab
RED 9-35 (18) 34 18-160 (78) 75
WHITE 50-450 (255) | 392 | 150-500 (319) | 700
BLUE 4.5-13 (9) 12 8-38 (19) 24
LIGHT BLUE N/A N/A 23 N/A
MEDIUM BLUE N/A N/A 140 N/A
DARK BLUE N/A 5.6 10 12
YELLOW 40-200 (120) | 250 270 525
ORANGE 11 58 35-46 (41) 106
GREEN 14 78 25-70 (43) 170
BURGANDY 75 10 8 16
BLACK 4 5 N/A 1.5
PURPLE N/A 7 12 12
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