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Measuring Brightness

It is important to understaund the stundards used to meusure light output in order to enuble fair
compurisons of lighting products. The terms und meusurements used to rate lights have evolved
us technoloyy hus provided different types of lighting.

uUntil recently most electric lights used incundescent bulbs, the brighthess of which was meusured
in Watts of electrical power delivered to the lump. The fraditional, incandescent light bulb glows
us electricity heuts u metal threud inside of u seuled yluss bulb (filument) to upproximutely 3,000
deyrees Kelvin. This is hot very energy efficient - 98% of the ehergy used by incundescent bulbs is
in generating heut, not light.

Over the pust decade, the advancements in light emitting diode (LED) technoloygy have resulted
in the broad use of LED lights for muny of the applications that were historically handled by their
incundescent predecessors. The wide ucceptunce of LED light technology hus increused rapidly
us LED lights have proven to be superior to incandescent bulbs in both efficiency und longevity.
Compuct fluorescent lights (CFL) fall info this category as well. Typical LED lights have a lifetime of
up to 100,000 hours or more without generdating heat, Also, they dre generdlly far more resistunt
to physicdl trauma than incandescent or fluorescent lights.

Tt Fiours Lifespan Comparison Due fo the inherent efficiency of LED lights, the

1100 simple “Wutts of power” meusure is ho longer
1000 useful for the compurison of various light sources.

90.0 More universul und fundumental stundards ure

80.0 No now used to provide u more Meuninyful compuri-
70.0 Replacement son. The followiny provides informution ubout

60.0 Bulbs meusuring light in lumens und lux. At u pre-deter-
50.0 7 Required mined lux ruting buttery lifetime cun be determined.
40.0 67 Replacement

30.0|_Replacement Bulbs Measuring Light and Efficiency

20.0 Bulbs Required Now that meusuring light in Watts is ho longer us

10.0 Required meuningful, severul ulfernutive methods o meusure

0.0 light output have been developed.
Incandescent
1.5 Perhaps the most fundamentadl unit of medsurement

for any visible light source is lumens. A meusurement
in lumens indicutes the quuntity of visible light produced by d light source. This method takes into
cohsideration the varying sensitivity of the human eye to different wavelengths of light, but does
not consider the ungle of the light beum or the distunce to un illuminated surfuce.

Lumens ratings provide u busic benchmark for evaluating various light sources and ure useful
in the compuarison of LED lights. Mighty Bright has measured the maximum lumen ratings for each
light and mude them awdildble in catdloys und in this puper.

In addition to lumen ratings euch Mighty Bright light has o Lamp Efficiency rating which is
Measured in lumens per watt (IMm/w). The average Mighty Bright LED light is very efficient with
a rating of 40 lumens per watt, This medns very little energy is required for illumination. This
level of efficiency is much better than the Mighty Bright Clussic incandescent light. The Lamp
Efficiency rating of the Classic is 8 lumens per watt, Mighty Bright LED lights are 5 times more
efficient than the Clussic incandescent light, Higher efficiency means consuminyg fewer watts
which translates to lower electricity usage. And lower electricity usauge will suve money by
reducing the frequency of buttery replucement.
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When it comes o the illuminution of un object like u book, or sheet music, or u cruft project then
unother method of meusuring light is eqgudlly important. The meusurement of light in lux is used to
quuntify the light intensity on a surface, This indicutes how well a particular surface is illuminated
ut u predetermined distunce from u light, not the overdll brighthess of the light.

The range of lux cun vary from d full moohn at 0.25 lux to sunlight at 100,000 lux. A comfortuble
lighting level for an office environment oh the surfuce of u desk is ubout 500 lux. For most tusks,
there is ho udditional benefit for lighting levels over 1,500 lux. Mighty Bright has established a
pre-determined threshold for persondal lights that assumes a light level down to 10 lux will be
useful for most people. At this level of illumination text cun be edusily read und objects cun
viewed with clarity.

Example of lux

versus lumens

Lux is directly reluted to the areu
over which lumens ure spreud. A
light with 1,000 lumens, concen-
frated info un dureu of ohe syuure
Mmeter, lights up that squure meter
with an illuminance of 1,000 lux.
R AT 4 _ The same 1,000 lumens, spreud
Luminance is the intensity of light that  llluminance is the intensity of light ~ OUt over ten squure meters,

is leaving a surface and is measured  that is falling on a surface and is produces only 100 lux.
in lumens. measured in lux.

How do you compare a 60 Watt light bulb to an LED light?

This is u popular yuestion that may leud to un dpples-oranges compurison if you use lumens. If
you only compure the lumens rating of each light it will not expldin the difference of illumination
on the puye. To understund the difference in illumination from incandescent und LED sources u
compurison should be mude between the lux levels on the puyge from edch light source. The lux
level that illuminates your page when you're reuding u book is u fuctor of the brighthess of the
light source, the ungle the light fravels, und the distunce from your book. LED book lights ure typi-
cully clipped on close to the subject und incundescent lights are usudlly in a lump farther away,
SO we cun muke some ussumpptions ubout distunce und culculate a meuningful comparison.

Light Type Lumen rating Distance between Lux measured
light and book on page
Incandescent
Table Lamp
(60 Watt Bulb) 900 5 feet 31
LED
XtraFlex 2
(2 LED lights) 12 4 inches 382
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What This Means To You

A book, music or cruft light should be evaluated for other feutures in addition to light output
and illumination. The usefulhess of u persondl light is its ability to illuminute the subject when and
where light is needed - portubility. Buttery life plays d key role in providing the regyuired amount
of portuble illumination. Eco-friendly LEDs last a very long time and are eneryy efficient. Lony
LED lifetime und efficiency sauves consumers monhey in replacement lights and batteries.

Light output meusurements in lumens are typically captured with batteries that are fully charged.
Light output decreuses gradudlly us buttery power is decreused with usage. Although g manu-
facturer can indicate a battery lifetime, a standard way of identifying the minimum light output
for reading or tasks does hot exist yet. The lighting application and eyesight determine when

to repluce butteries. This results in some people hot replucing butteries until an LED light is
extremely dim.

The following table summarizes Mighty Bright LED Electronic and Photometric
Characteristics of each Mighty Bright light.

LED Light Description LEDs per LED White Red Total Batteries Includes A/C

Head Heads LED Total LED LEDs (Quantity & | Batteries Adapter
Total Type) Compatible

Micro Lights (Carabiner, 1 1 1 (0] 1 2 CR2016 Y N

Keychain, Micro Clip,

Roadie Lights)

MiniFlex 1 1 1 (0] 1 2 CR2032 Y Y

PocketFlex 1 1 1 0 1 2 CR2032 Y N

TravelFlex 1 1 1 (0] 1 1 AAA Y \|

UltraThin 1 1 1 0 1 2 CR2032 Y N

XtraFlex Book Light 1 1 1 0] 1 3 AAA Y N

XtraFlex2 Book Light 2 1 2 (0] 2 3 AAA Y Y

XtraFlex2 Book 2 1 2 (0] 2 3 AAA N Y

Light Deluxe

DoubleFlex 1 2 2 (0] 2 3 AAA Y N

Book Light

Triple LED Book Light 3 1 3 (0] 3 3 AAA

Navigation Light 2 2 2 2 4 3 AAA Y

(White/Red LED)

LED Floor Lamp & 12 1 12 0] 12 3D N Y

Magnifiers (US, UK, Euro)
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Without u stundard way for consumers to meusure the umount of buttery charge remaining it
is difficult to predict when buttery life is perceived to “expire.” As u generdl rule u compurison
to moon light is u good way to gauyge buttery life and the effect on LED brighthess.

Mighty Bright has meusured battery life relative to how lohy the light output stays above 10 lux

(a minimum uamount of light required for reuding or tusks). Pledse keep in mind that while buttery
lifefime ratings are avdilable for Mighty Bright lights, many LED lights will continue to provide some
level of illumination for hours or even days beyond these ratings.

A/C Adapter Input Volt- LED Lifetime Total Lamp Battery Products Available
Included age (DC V) Rating Lumens Efficiency Lifetime @ >10 from Mighty Bright
(Hours) (Im) (Im/w) Lux (hrs) (Item Numbers)
N 6V 100,000 8 40 24 8061A-24,
8071A-48, 8191A-36
N A% 100,000 7 40 24 42510, 42511, 42512,
42513, 42514, 42516
N A% 100,000 7 40 24 42910, 42911, 42912,
42913, 42914, 42916
N 1.5V 100,000 7 40 24 42610, 42611, 42612,
42613, 42614, 42616
N 6V 100,000 7 40 24 42310, 42311, 42312,
42313, 42314, 42316
N 45V 100,000 6 40 32 40450, 40451, 40452,
40457, 40460
N 45V 100,000 12 40 28 40510, 40511, 40512,
40513, 40514, 40516
Y 45V 100,000 12 40 28 41520, 41523, 41526,
N 45V 100,000 12 40 28 40810, 40811, 40812,
40813, 40814, 40816
N 45V 100,000 14 40 24 40211, 40212
N 45V 100,000 12/14 40 20 82010
Y 45V 100,000 72 40 Not able to mea- 67172, 67182, 67192
sure due
to lamp size
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Notes:

1) Lumips were tested with hew Hi-Watt fully charged butteries.
Longer buttery life is avdiluble with Alkuline butteries.

2) Results muy be different with AC adupter power.
3) Luamps were tested with dll LEDs in the ON position.
4) Results may vary with standard deviation ~10%.

5) Buttery lifetime defined us 10% of initiul output power
or us 10 Lux level.

6) Lux meusurements ure tuken ut u distunce of ubout
4 inches (or 10 cm).

Luminous Flux (lumens): The most universally uccepted unit of
mMedusure for totdl light flux (output power) from d light source
with consideration for the varying sensitivity of the human eye
to different wavelengths of light. This unit is independent of the
beum angulur distribution or distunce to meusurement surfuce
such as luminous intensity (candeld) or illuminance (lux).
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