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A Little Bit of History ...

Nov. 7, 1939. E RAMBUSCH ET AL 2,179,161 Nov. 7, 1939, E. RAMBUSCH ET AL 2,179,161

ILLUNINATING DEVICE

Patented Nov. 7, 1939 2,179,161
Nov. 7, 1939. E. RAMBUSCH ET AL 2,179.161

ILLUMINATING DEVICE

Filed Aug. 18, 1938 8 Sheots-Sheot 2

ITLLUMINATING DEVICE
Filed Aug. 18, 1938

Filed Aug. 18, 1938 8 Sheets-Sheet 5

UNITED STATES PATENT OFFICE

2,179,161
ILLUMINATING DEVICE

Edward Rambusch, Brooklyn, and Vietor G.
Anderson, New Rochelle, N. Y., assignors to
Rambusch Decorating Company, New York,
N. Y., a corporation of New York

Avpplication August 18, 1938, Serial No. 225,548

In Great Britain March 24, 1938
23 Clatms. (CL 240--78)

A part of this application, to wit: the herein-  Another object of this invention fs the crea-
After contained disclosure of, and claims to, the tion of {lluminating devices for attaining the de-
subject matter illustrated in Fig. 1 hereof, is sired lighting conditions hereinbefore mentioned,
Sovered, in a manner and fashion consistent with  which devices are intended £o be so

 British patent practice, in & certain patent ap-

of this invention is the creation
Ulluminating device constructi
on or about the 15th ting
day of September, 1938 to include also the other  efficiency and economy In the making s 1o
15 of us, to wit: Victor G. Anderson, s & commu- ~thereof, glare s wholly except whea 16
Dlcator of the invention to the said Niels Edward  one looks 1nto such device from & point withic
Rambush, the formal applicant for said Letters an area flluminated thereby slong the direction

Another object
such cases made and of uminating devices ted to attain any or
provided, the benefit of such British filing date. all of the foregoing objects and which because of
This invention relates broadly to Uluminating  the addition to the structure thereof of appro-
ces. priate light diffusing means will emit diffused
25 One of the objects of this invention is the cre- light in all directions to generally work a soft 25
ation of flluminating devices adapted, when in lighting effect.
use, to provide as nearly as possible In practice, Another object
light of substantially uniform intensity over a of an {lluminating
limited area at a
30 given surface. tion
Another object of this invention is the crea- are provided
tion of illuminating ada)

um
without appreciably impalring the lighting
al clency of the illuminating device. 5
grad- A still further object of this invention is the
reasing {rom the Intensity of light which creation of illuminating device constructions
prevails in the aforesald area to zero as progres- strong,
sive radial
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About 80 years of recessed
downlights...



The Evolution of Light Fixtures

' aluminum extrusion

LED version X
| wire locker

end cap

_ 1 gty _~
wire locker 7 LED driver —
end cap -

(aluminum die-casting) .

... more of the same ...

"opal PC diffuser
aluminum extrusion

5 aluminum extrusion
LED driver

gear tray-

LED modules
or T5 tubes

opal PC diffuser’\

J
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T5 tubes version




The Evolution of Light Fixtures

..to really cool and creative stuff...




The Evolution of Light Fixtures




The Evolution of Light Fixtures

... things that should get people fired!




How do we move from More of the same to
Beyond Cool and Creative ?

How about Cool and Creative... and we solve
Glare?



Understanding Glare

Glare is usually categorized in 2 groups:
* Disability Glare —‘Headlamps — oncoming traffic’

* Discomfort Glare —'A sensation of annoyance or pain caused by
high luminances in the field of view’
* Luminance of the glare source
* Position of the source in the field of view
* Luminance of the background



Unified Glare Rating

CIE Publication 117-1995

0. 25
UGR = 8logq

PZ ——

Lg=Luminance of the field of view (background)

0‘0*59‘\]eY
P= Position index of the luminaire

w= Solid angle of a luminaire subtended to the observer

am

.6m

*Formula is limited to situations where:
Solid angle of the source is .0003 <= w,=0.1 steradian

Example 3m CH - Observer at gm - a 2x4 subtends a solid
angle of .003 steradians

3m



Why Does UGR Matter

SACIY

m
|10

%

WELL

Light Overview

3
Pts

LO1 Light Exposure and

Education

LO2 Visual Lighting Design

LO3 Circadian Lighting Design

LO4 Glare Control

LO5 Enhanced Daylight Access

LO6 Visual Balance

LO7 Electric Light Quality

LO8 Occupant Control of

Lighting Environments

START A PROJECT HOME WELL v2 PROCESS PRICING RESOURCES FAQ Q iz Q Q12019

Verified by Policy Document, Modeling Report, Photographic evidence

Part 2
Manage Glare from Electric Lighting (2 points)

Verified by Architect, Photographic evidence

For All Spaces

Each luminaire meets one of the following requirements for regularly Verification
occupied spaces. Wall wash fixtures properly aimed at walls, as specified
by manufacturer’s data, as well as decorative fixtures may be excluded Letters of Assurance:
from meeting these requirements: « Architect

° Architect LoA

. 100% of light i itted ab the horizontal plane.
a of light is emitted above the horizontal plane it anhi e iteation

b. Unified Glare Rating (UGR) values are met as per the below
conditions:

1. Luminaires installed at a height of 5 m [16 ft] or lower meet
UGR of 19 or lower.

2. Luminaires installed at a height greater than 5 m [16 ft] meet
UGR of 22 or lower.
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How to Decrease Glare and Improve
UGR Values

Low
Brightness
Zone

Low
Brightness
Zone

Eliminates
Hot Spots
Above
Fixture

Avoids Glare
In
Environmen
t



How Does This Advanced Optical
Control Work?

m< LEDs

in-coupling

Balance the up-light and down-light components

Remove Luminance from Offending angles

TIR (total internal reflection) mixing Decrease Contrast

extractor ! {}H -,

L
5

partially transmissive reflector




Control of Light Means Control of Glare




Control of Light Means Control of Glare

... Evolution

A portion of the light is directed
towards the ceiling, then reflected
to provide diffuse ambient light

The glare zone is avoided.
No light is transmitted in this
zone

Optimal balance of light is
transmitted downwards to work
surface



Control of Light Means Control of Glare

... Evolution

Click on image above to play video



The Extractor Determines the
Application

3

%

The LEDs and waveguide can be identical
between applications — only the extractor
needs to change in order to create a whole

new light distribution.




What Else Can Advanced Optical Control
Do?




What Else Can Advanced Optical Control
Do?

®

Standard SSL Wall Edge-XWall Washer
Washer




Scalability
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