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UNITED STATES PATENT OFFICE 
2,566,026 1. 

BACK LLUMINATION DEVICE FOR 
TRANSLUCENT INDICATORS 

Arthur C. Hughes, Jr., Cambridge, Mass., as 
signor, by mesne assignments, to the United 
States of America as represented by the Secre 
tary of the Navy 

Application November 26, 1945, Serial No. 630,945 
Claims. 

This invention relates to illuminating devices, 
and more particularly to an illuminating device 
comprising coated panels of transparent mate 
rials so disposed and lighted as to release illumi 
nation at desired SpotS. 

Heretofore the methods of producing illumi 
nation on certain portions of large surfaces, Such 
as panels on airborne equipment have involved 
the use of a considerable number of lamps. 
Usually such systems used a separate lamp for 
each dial or illuminated area and if a lamp 
burned-out, considerable time was necessary be 
fore that particular lamp could be replaced and 
normal illumination restored. In the case of an 
aircraft in flight, such a delay could be serious. 
Other systems involved the use of plastic rods, 

through which light was 'piped' and released at 
desired spots from the ends of the rods. This 
method involved a complicated physical struc 
ture where there were a number of areas to be 
illuminated, since a separate rod was needed for 
each illuminated Spot. 
The general object of the present invention 

is to overcome the foregoing difficulties. 
Another object of the present invention is to 

provide a panel, illuminated at desired spots 
throughout its surface by one or two lamps SO 
located as to be easily accessible. 
An additional object is to provide approxi 

mately equal intensities of illumination at spots 
on a panel which are at different distances from 
a single source of illumination. 
A furthe; object is to minimize the drain 

caused on the system power Supply for illuminat 
ing a panel. 
A still further object is to provide an illumi 

nated panel, the indicia of which are back illumi 
nated by light of some color easy on the eyes of 
the observer. 
These and other objects will be apparent from 

the following specification when taken with the 
accompanying drawings, in which: 

Fig. 1 is a front view of a representative em 
bodiment of the invention; 

Fig. 2 is an enlarged view of a portion of the 
front panel illustrated in Fig. 1; 

Fig. 3 is a section taken in the plane of line 
3-3 of Fig. 2; and 

Figs. 4 and 5 are explanatory of a detail of the 
invention. 
The invention is here shown applied to a con 

trol panel for apparatus, Such as airborne radar 
apparatus. In Fig. 1, a panel 4 carries control 
handles 30, 3, and 32. These handles control 
dials having indicia, visible through windows 33, 
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34 and 35, respectively. The kind of data indi 
cated by the dials is given in illuminated letters 
at 36, 37 and 38, respectively. All these parts may 
be illuminated from a single lamp, but for Safety 
two lamps are employed, which in this case are 
located behind covers 39 and 40. 
A portion of panel 4 is shown to enlarged scale 

in Fig. 2. A section through this is shown in 
Fig. 3. 

Referring to Fig. 3, the cross section of three 
collaterally disposed panels is shown, panels to 
and if being transparent plastic having metal, in 
this case silver, coating 2 and l3 respectively, on 
sides and edges, and panel 4 being translucent 
plastic having an opaque film 5 on the face and 
and a colored translucent film 6 on the back. A 
dial f is disposed between panels to and and 
is conposed of translucent plastic having an 
opaque film 8 on the face and a colored trans 
lucent film 9 on the back. A lamp 20 is placed 
in aligned holes in the two panels 0 and , pref 
rably within a metal cylinder 4, said cylinder 

being cut away at the inner periphery of the holes 
in panels 0 and so that light beams from the 
lamp can enter the panels. Light beams are re 
flected back and forth in panel to between the in 
ner Surfaces of the silver coatings 2, and in panel 
lf between the inner surfaces of coatings 3, 
and light becomes distributed within the panels 
in intensities dependent on the distance from the 
lamp. This distributed light is used to illuminate 
various indicia as will be hereinafter described. 

Light beams 2 traveling within panel 0 are 
released at interruptions in the silver coating 2 
opposite dial 7. The surface is preferably scored 
or scratched, as indicated at 22, and the light is 
released with an intensity dependent on the 
number and depth of the scratches. These light 
beams 2 pass through the colored film f$ and 
translucent plastic of dial ill, and illuminate in 
color the indicia on the face of dial T, where the 
opaque coating f8 is cut away or engraved. The 
silver coating 3 is interrupted on both sides of 
panel at this spot, and the panel 4 is com 
pletely cut away at this spot, thus forming the 
window 35 through which dial 7 and its indicia 
are observed. Panel at this spot forms in ad 
dition a dust cover and protector for dial 7. 

Light beams 23 traveling within panel are 
released opposite the indicia, 24 forming "data 
B' in an intensity dependent on the number and 
depth of Scratches 25. 

Fig. 4 and Fig. 5 illustrate two forms the 
scratches may take, the form in Fig. 4 being used 
to illuminate indicia relatively close to a lamp, 
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such as those associated with dial 3 in Fig. 1, 
and the form in Fig. 5 being used to illuminate 
indicia farther away from a lamp, such as those 
associated with dial 34 in Fig. 1. The same 
applies to the scratches behind the windows 33, 
34, and 35, there being more scratches for win 
dow 34 than for window 85. 

Referring to Figs. 1 and 3, the light beams pass 
through the colored film d6 and panel 4 and il 
luminate in color the indicia engraved in the 
opaque film 5 on the face of panel 4. The light 
beams 23 in panel also escape at a flducial line 
2G scratched in the rear surface of panel op 
posite dial 7. 

In one particular case the panels 0 and 
were made of a material known commercially as 
"Plexiglas' and in another case of "Lucite.' 
The dial 7 and panel 4 were made of a lam 

inated plastic material known commercially as 
"Llamicoid.' 
This illuminating device solves many of the 

problems heretofore associated with the lighting 
of aircraft instrument panels and associated air 
borne equipment. By using only two lamps to 
light a large panel having many indicia, a Saving 
in power is effected. Also, if one lamp burns 
out, there is still enough illum.nation to read all 
the panel indicia, and the diminution of intensity 
warns that a lamp should be replaced. Protec 
tion is also given the dials and undicators from 
dust and damage. The indicia are observed in 
red light which is the best way of avoiding the 
temporary blindness caused by looking at too 
bright an indicator, and by varying the number 
and depth of the scratches where light is released, 
any desired intensity of illumination is had for 
each particular indicator. 
By mounting the lamps behind readily remove 

able caps 39 and 40 at the front of the panel, a 
burned out lamp may be replaced from the front. 
Even better, a modern type of lamp may be used 
in which the lamp and cap are integral, and are 
replaced as a unit. 
The invention described in the foregoing speci 

fication need not be limited to the details shown, 
which are considered to be merely illustrative of 
one form the invention may take. 
What is claimed is: 
1. An illuminated indicator device comprising 

first and second panels of transparent material, 
each panel being metal coated on both faces and 
edges, said panels being collaterally disposed and 
having aligned lamp holes, a lamp in said holes, 
the edge coating being interrupted in said holes, 
a dial of translucent plastic between said panels, 
said dial having an opaque film engraved with in 
dicia, the coating on the front of said first panel 
being interrupted at said dial, the coating of said 
second panel being interrupted on both sides at 
said dial, a third panel in front of the aforesaid 
panels, said third panel being made of translucent 
plastic having a translucent colored film on the 
back and an opaque film on the face, said third 
panel having indicia engraved out of the opaque 
film, and the coating of said second panel being 
interrupted behind said indicia. 

2. An illuminated indicator device comprising 
first and second colateral panels of transparent 
materiai having a metallic coating on both faces 
and edges, a lamp at an edge of said panels, the 
edge coating being interrupted where Said lamp 
is locate, a novable dial of translucent material 
iocated intermediate said panels, said dial having 
an opaque film on the face engraved with indicia, 
the coating and Surface of said first panel being 
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4. 
interrupted at said dial, the coating of said sec 
Ond panel being interrupted on both sides at said 
dial and its surface engraved to provide a refer 
ence marker, said indicia on said movable dial 
being illuminated by light beams released from 
the interruptions in the coating of said first 
panel. 

3. An illuminated indicator device comprising 
first and Second panels of transparent material, 
each panel being metallic coated on both faces 
and edges, said panels being collaterally disposed 
and having aligned lamp holes, a lamp in said 
holes, the edge coating being interrupted in said 
holes, a dial of translucent plastic between said 
panels, Said dial having an opaque film engraved 
with indicia, the coating on the front of said 
first panel being interrupted at said dial, the 
coating of said second panel being interrupted on 
both sides at said dial, a third panel in front of the 
aforesaid panels, said third panel being made of 
translucent plastic having a translucent colored 
film on the back and an opaque film on the face, 
said third panel having indicia engraved out of 
the opaque film, the coating of said second panel 
being interrupted behind the indicia of said third 
panel, and means located in said third panel for 
exposing Said lamp holes in said first and second 
panels whereby said lamp may be removed from 
the front face of Said indicator device. 

4. An illuminated indicator device comprising 
first and second collateral panels of transparent 
material having a metallic coating on both faces 
and edges, a lamp at an edge of said panels, the 
edge coating being interrupted where said lamp 
is located, a movable dial of translucent mate 
rial located intermediate said panels, said dial 
having an opaque film on the face engraved with 
indicia, the coating and surface of said first 
panel being interrupted at Said dial, the coating 
of Said second panel being interrupted on both 
sides at said dial and its surface engraved to 
provide a reference marker, Said indicia on said 
movable dial being illuminated by light beams re 
leased from the interruptions in the coating of 

5 said first panel, a third panel of similar mate 
rial mounted in front of the aforesaid panels and 
having a translucent colored film on the back 
and an opaque film bearing appropriate engraved 
indicia on the face, and the coating of said sec 
ond panel being interrupted behind said indicia. 

5. An illuminated indicator device comprising 
first and second panels of transparent mate 
rial, Cach panel being metal coated on both faces 
and edges, said panels being collaterally disposed 
and having aligned lamp holes, a lamp in said 
holes, the edge coating being interrupted in said 
holes, a dial of translucent plastic between said 
panels, said dial having an opaque film engraved 
with indicia, the coating on the front of said first 
panel being interrupted at said dial, the coating of 
said Second panel being interrupted on both sides 
at Said dial, a third panel in front of the afore 
said panels, Said third panel being made of trans 
lucent plastic having a translucent colored film 
on the back and an opaque film on the face, said 
third panel having indicia engraved out of the 
opaque film, the coating of said second panel 
being interrupted behind said indicia, said third 
panel having an opening formed therein for the 
observation of Said dial. 

6. An illuminated indicator device comprising 
first and Second panels of transparent material, 
each panel being metallic coated on both faces 
and edges, said panels being collaterally dis 
posed and having aligned lamp holes, a lamp in 
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said holes, the edge coating being interrupted in 
Said holes, a dial of translucent plastic between 
Said panels, Said dial having an opaque film en 
graved With indicia, the coating on the front of 
said first panel being interrupted at said dial, the 
coating of Said second panel being interrupted on 
both sides at said dial, a third panel in front of 
the aforesaid panels, said third panel being made 
of translucent plastic having a translucent col 
ored film on the back and an opaque film on the 
face, Said third panel having indicia engraved out 
of the opaque film, the coating of said Second 
panel being interrupted behind the indicia of said 
third panel, and means located in said third panel 
for exposing said lamp holes in said first and 
Second panels whereby said lamp may be removed 
from the front face of said indicator device, said 
third panel having an opening formed therein for 
the observation of Said dial. 

7. An illuminated indicator device comprising 
first and second collateral panels of transparent 
material having a metallic coating on both faces 
and edges, a lamp at an edge of Said panels, the 
edge coating being interrupted where said lamp 
is located, a movable dial of translucent material 
located intermediate said panels, said dial hav 
ing an opaque film on the face engraved with 
indicia, the coating and surface of said first panel 
being interrupted at Said dial, the coating of said 

O 

Second panel being interrupted on both sides at 
Said dial and its Surface engraved to provide a 
reference marker, said indicia on said movable 
dial being illuminated by light beams released 
from the interruptions in the coating of said 
first panel, and a third panel of similar mate 
rial mounted in front of the aforesaid panels and 
having a translucent colored film on the back and 
an opaque film bearing appropriate engraved in 
dicia on the face, and the coating of Said sec 
ond panel being interrupted behind Said indicia, 
said third panel having an opening forined there 
in for the observation of said dial. 

ARTHUR. C. HUGHES, JR. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
1950,548 Fuller ------------- Mar. 13, 1934 
2,071,284 Hyland ------------ Feb. 16, 1937 
2,247,969 Stewart ------------- July 1, 1941 
2,272,806 Klein et al. ---------- Feb. 10, 1942 
2,278,520 Klein et al. ---------- Apr. 7, 1942 
2,305,991 Price --------------- Dec. 22, 1942 
2,410,64 Hardesty ---------- Oct. 29, 1946 . 


