
United States Patent [191 
Takeichi et al. 

[541 DIAL ILLUMINATING DEVICE 

[75] Inventors: Kenzo Takeichi, Hirakata; 
.Shigeru llama, Moriguchi, both 
of Japan 

[73] Assignee: Matsushita Electric Industrial Co., 
Ltd., Osaka, Japan 

[221 Filed: Jan. 6, 1972 

[211 App]. No.: 215,943 

Related US. Application Data 
[62] Division of Ser. No. 800,639, Feb. 19, 1969. 

[52] US. Cl ............. .. 240/2.1, 116/l24.4, 240/1 EL 
[51] Int. Cl. ........................................... .. G0ld 1/28 

[58] Field of Search ......................... .. 240/2.1, 1 EL; 
1l6/124.4; 350/96 R 

[56] References Cited 
UNITED STATES PATENTS 

2,561,885 7/1951 Prideaux et al ................ .. 240/2.1 X 

2.770.712 11/1956 Dros . . . . . . . . . . . . . . . . . . . . . . . . .. 240/2.1 

3,559,616 2/1971 Protzmann ....... .. 240/2.l X 

3,641,967 10/1967 Charbonneaux ................ .. 240/1 EL 

[11] 3,761,704 
[451 Sept. 25, 1973 

Anderson et al. .............. .. 240/1 EL 

Hanes ......................... .. 240/1 EL X 
3,029,334 
3,629,568 

4/1962 
12/1971 

Primary Examiner—Richard L. Moses 
Attorney-Robert J. Frank 

[57] ’ ABSTRACT 

A dial illuminating device comprising a light converting 
member consisting of two transparent light converting 
elements in the form of trapezoids. The trapezoids, 
which are in end-to-end relationship, each have a first 
oblique surface and a second surface which is perpen 
dicular to the ends of the trapezoid. A dial plate is posi 
tioned adjacent the second surfaces of the light con 
verting elements. Light sources are mounted adjacent 
the opposite ends of the light converting member and 
filter means are interposed between the light sources 
and the respective ends, each of the ?lter sources com 
prising a plurality of transparent color sections. Fil 
tered light from the light sources is irregularly re?ected 
by the oblique surfaces of the light converting elements 
and is incident on the dial plate. 

3 Claims, 10 Drawing Figures 
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DIAL ILLUMINATING DEVICE 

This is a division, of application Ser. No. 800,639, 
filed Feb. I9, 1969. ' 
This invention relates to a dial illuminating device for 

use in a dial device for a radio receiver or the like. 
In the conventional dial illuminating devices used in 

a dial device for a radio receiver, it is usual practice to 
have the dial plate directly illuminated by pilot lamps 
or the like. In such conventional arrangement, there 
fore, a number of pilot lamps are used to illuminate the 
dial plate as uniformly as possible. Disadvantageously, 
however, the use of many pilot lamps makes the circuit 
complicated and also increases power consumption. 
From the standpoint of design, too, such conventional 
arrangement is disadvantageous in that the pilot lamps 
are seen through the dial plate because the latter is di 
rectly illuminated from the rear surface by these lamps. 
The present invention is intended to overcome the 

aforementioned drawbacks. In accordance with the 
present invention, there is provided a dial illuminating 
device wherein use is made of a light converting mem 
ber of a transparent material con?gured in a triangular 
shape and formed with a surface made oblique with re 
spect to a dial plate and adapted to serve as a surface 
of irregular re?ection, so that a relatively large dial 
plate can be uniformly illuminated by one or a small 
number of pilot lamps. 

It is a primary object of the present invention to pro 
vide an illuminating device capable of illuminating a 
dial plate uniformly and clearly. ' 
Another object of the present invention is to realize 

harmony of light rays by gradually changing the color 
of the dial plate. 

Still another object of the present invention is to pro 
vide a mechanism capable of easily changing the color 
of a dial plate with the aid of a band switching shaft or 
other operating shaft. 
Other objects, features and advantages of the present 

invention will become apparent from the following de 
scription taken in conjunction with the accompanyings, 
in which: 
FIG. 1 is a perspective view showing the essential ele 

ments of the dial illuminating device' according to an 
embodiment of the present invention; 
FIGS. 2 and 3 are views useful for explaining the op 

eration of the dial illuminating device shown in FIG. 1; 
FIG. 4 is a perspective view showing the constitu 

tional elements of the dial illuminating device accord 
ing to a second embodiment of the present invention; 
FIGS. 5 to 7 are views useful for explaining the oper 

ation of the dial illuminating device shown in FIG. 4; 
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FIG. 8 is a schematic view showing the dial illuminat- ' 
ing device according to a third embodiment of the pres 
ent invention; 

FIG. 9 is a perspective view showing the main portion 
of the device shown in FIG. 8; and 
FIG. 10 is a front view thereof. 
Referring to FIGS. 1 to 3 of the drawings, the refer 

ence numeral 1 represents a light source such as a lamp 
or the like, 2 a light converting member of a triangular 
shape formed by a transparent material such as glass, 
plastic or the like, one surface A of which being made 
oblique with respect to a dial plate B and serving as a 
surface of irregular re?ection, and 3 a re?ector cover 
mounted in such a manner as to cover the light source 
1 to thereby direct light rays from the light source 1 to 
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2 
the end surface of the light converting member 2. 4a 
and 4b denote colored v?lters interposed between the 
light source 1 and the light converting member 2 re 
spectively, these colored filters being adapted to be 
moved either upwardly and downwardly or leftwardly 
and rightwardly. 
With the foregoing arrangement, light rays from the 

light source 1 are colored by passing through the col 
ored ?lters 4a and 4b and then enter the light convert 
ing member 2 so as to be irregularly reflected at the 
surface of irregular re?ection A and directed toward 
the dial plate B. In this case, the light rays arriving at 
the dial plate B are mellow because they are subjected 
to irregular re?ection at the surface of irregular re?ec 
tion A of the light converting member so as to be con 
verted to indirect light rays. Furthermore, the light con 
verting member 2 is lit up uniformly as a whole since 
it is illuminated by the light rays irregularly re?ected at 
the surface of re?ection A onto which are irradiated 
the light rays emanating from the light source I, so that 
the dial plate B is also illuminated uniformly through 
out the entire surface thereof. 
The colored ?lters 4a and 4b are adapted to be 

moved either upwardly and downwardly or leftwardly 
and rightwardly, as described above. By moving these 
filters upwardly or downwardly for example, it is possi 
ble to change the color of light rays irradiated onto the 
dial plate B. That is, when the light rays from the light 
source 1 are irradiated onto the light converting mem 
ber 2 through the colored ?lter 4a, the right rays arriv 
ing at the dial plate B are colored in the color of a, and 
when irradiated onto the light converting member 2 
through the colored ?lter 4b, the light rays arriving at 
the dial plate B are colored in the color of b. 
By gradually moving the colored plates 4a and 4b 

upwardly or downwardly, the color of the light rays ar 
riving at the dial surface B is also gradually changed. If 
during the process of such gradual movement, the col-_ 
ors ofa and b blend well together, then a very appealing 
effect will result. Furthermore, by increasing the num 
ber of colored sections of the ?lters 4a and 4b by using 
additional colors the dial plate B can be illuminated 
with more colors, so that a remarkable visual effect is 
produced to meet different tastes and provide im 
proved aesthetic appeal. 
FIG. 4 is a perspective view showing the dial illumi 

nating device according to a second embodiment of the 
present invention wherein a greater dial plate than that 
of the device shown in FIG. I can be uniformly illumi 
nated. FIGS. 5 to 7 are views useful for explaining the 
operation of the FIG. 4 device. 

In FIGS. 4 to 7, the reference numerals 5 and 5’ rep 
resent light sources such as pilot lamps which are dis 
posed in opposing relationship to the opposite end sur 
faces of a light converting member 6 formed by a trans 
parent material having two surfaces of irregular re?ec 
tion P and Q, respectively. The reference numerals 7 
and 7' denote re?ector covers provided in such a man 
ner as to cover the light sources 5 and 5' and adapted 
for upward and downward movement with the latter 
respectively, and 8 and 8’ colored filters interposed be 
tween the light source 5 and the light converting mem 
ber 6 and between the light source 5' and the light con 
verting member 6, these ?lters 8 and 8' being colored 
in colors a, b and a’, b’ respectively. 7 
With the foregoing arrangement, light rays emanat 

ing from the light sources 5 and 5' are made to enter 
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into the light converting member 6 through the colored 
filters 8 and 8’ so as to be subjected to irregular re?ec 
tion at the surfaces of irregular re?ection P and Q and 
then arrive at the dial plate R. In this case, since the 
light sources 5 and 5’ are adapted to be upwardly and 
downwardly moved integrally with the reflector covers 
7 and 7’ as described above, the light rays are colored 
in the colors a and a’ respectively when the light 
sources 5 and 5' are placed in opposing relationship to 
the sections colored in the colors a and a’ of the col 
ored ?lters 8 and 8' respectively, and they are colored 
in the colors b and b’ respectively when the light 
sources 5 and 5' are placed in opposing relationship to 
the sections colored in the colors b and b’ of the col 
ored ?lters respectively. When the light sources 5 and 
5’ are located at positions corresponding to the borders 
between the sections colored in the colors a and a’ and 
between the sections colored in the colors b and b’, 
there occurs harmony of the colors a and b, thus result 
ing in a very appealing effect. 
Furthermore, in the arrangement just described 

above, the light converting member 6 has two surfaces 
of irregular re?ection P and Q, and the light sources 5 
and 5’ are disposed in opposing relatonship to the op 
posite end surfaces of the light converting member 6 in 
such a manner that the light rays from the light sources 
5 and 5' are made to arrive at the dial plate R after hav 
ing been subjected to irregular re?ection at the sur 
faces of irregular re?ection P and Q. Thus, it is possible 
to uniformly illuminate a dial plate R which is twice as 
wide as that of FIG. 1. 

Referring to FIGS. 8 to 10, there is shown a third em 
bodiment of the present invention wherein a colored 
?lter for coloring light rays from a light source is 
adapted for movement in interlocking relationship with 
a band switching shaft or other operating shaft. FIG. 8 
is a schematic top plan view showing this device, FIG. 
9 is a perspective view showing the main portion of the 
device, and FIG. 10 is a front view thereof. In FIGS. 8 
to 10, the reference numeral 11 represents a cabinet 
for a radio receiver or the like, 12 a display window 
formed in the front plate of the cabinet 1, 13 a light 
converting member of glass, acrylic ester resin or the 
like configured in a shape similar to that of the light 
converting member 2 shown in FIG. 1, the light con 
verting member 13 being provided in opposing rela 
tionship to the display window 12, 14 a light source 
such for example as a pilot lamp disposed in opposing 
relationship to one end surface of the light converting 
member 13, 15 a colored ?lter provided between the 
light source 14 and the light converting member 13, 16 
a connecting lever carrying the colored ?lter 15 to up 
wardly or downwardly move the latter, 17 a shaft to 
which is attached the center portion of the connecting 
lever 16, and 18 an operating disk secured to a band 
switching shaft or other operating shaft 19 at the center 
thereof and which is formed in the center portion 
thereof with a through-hole 20 which is the combina 
tion ofa smaller arcuate throughhole and a larger arcu 
ate through-hole. 

Inserted through the through-hole 20 formed in the 
operating disk 18 is a connecting pin 21 attached to the 
fore end of the connector lever 16, and the latter is ro 
tated about the shaft 17 by the rotation of the operating 
disk 18. Furthermore, the back surface of the light con 
verting member 13 which is made oblique with respect 
to the dial plate is adapted to serve as a surface of irreg 
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4 
ular re?ection 22, and the colored ?lter 15 is consti 
tuted by ?lter elements 15a and 15b colored in differ 
ent colors. 

In the dial illuminating device shown in FIGS. 8 to 
10, the colored ?lter 15 consisting of upper and lower 
sections colored in different colors is disposed in op 
posing relationship to one end surface of the light con 
verting member 13, and it is coupled to the connecting 
lever 16 adapted for rotation in interlocking relation 
ship with the operating shaft 19. By rotating the operat 
ing shaft 19, therefore, it is possible to change the color 
of light rays irradiated onto the light converting mem 
ber 3 simultaneously with band switching, for example. 
Furthermore, since the operating shaft 19 and connect 
ing lever 16 are combined with each other by means of 
the operating disk formed in the center portionthereof 
with the T-shaped through-hole 20 or combination of 
the smaller arcuate through-hole and larger arcuate 
through-hole and the connecting pin 21 attached to 
one end of the connecting lever 16, the rotation of the 
operating shaft 19 is accurately converted to the up 
ward or downward movement of the colored ?lter 15. 
This operation can be carried out very smoothly. 
What is claimed is: 
1. A dial illuminating device, comprising a light con 

verting member of a transparent material having a trap 
ezoidal con?guration, one oblique surface of said con 
verting member extending along one side of said con 
verting member and being adapted to irregularly re?ect 
light-rays projected through one end surface of said 
light converting member; a dial plate positioned adja 
cent the side of said light converting member opposing 
the oblique surface of said member; a light source 
mounted adjacent said one end surface of said member 
to project light-rays on said one oblique surface of said 
member; ?lter means interposed between said one end 
surface and said light source, said ?lter means compris 
ing a plurality of transparent color sections which are 
aligned side-by-side in a predetermined direction; an 
operating shaft; and a reciprocating connecting lever 
coupled in interlocking relationship to said filter means 
and said operating shaft, the color of the light rays pro 
jected on said one oblique surface of said member 
being changed by operation of said operating shaft. 

2. A dial illuminating device as de?ned in claim 1 
which further comprises an operating disk having a 
through-hole formed therein, said through-hole being 
constituted by the combination of smaller and larger 
arcuate portions; and a connecting pin attached to one 
end of said connected lever and projected into said 
through-hole. 

3. A dial illuminating device comprising a light con 
verting member constituted by two light converting ele 
ments of a trans-parent material con?gured in a trape 
zoidal con?guration and combined in end-to-end rela 
tionship with each other, each of said two light convert 
ing elements having an oblique ?rst surface extending 
along a ?rst side of said converting member and a sec 
ond surface perpendicular to the two opposite ends of 
said converting member extending along a second side 
of said converting member, said ?rst oblique surfaces 
irregularly re?ecting light rays through said second sur 
faces of each of said light converting elements; a dial 
plate positioned adjacent said second side of said light 
converting member; light sources mounted respectively 
adjacent said opposite ends of said light converting 
member; and two ?lter means each interposed between 
said light sources and the respective one of said oppo 
site ends and comprising a plurality of transparent 
color sections. 

* lit * it * 


