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This invention relates generally to illuminated 
signs, and relates more particularly to signs of 
the edge-lighted type utilizing transparent and 
translucent materials such as plastics. 

It is an object of the invention to provide de 
vices of this character wherein great diversity 
and control of optical effects may be produced. 
Another object of the invention is to provide 

a panel of suitable characteristics in which sign 
characters, such as letters, numerals and the 
like, may be variously embedded to produce vari 
ous effects. For example, the sign characters may 
be wholly embedded in the panel. rI‘hus, by re 
moving the sign characters or decorative features 
from contact with the air, and embedding them ' 
within a substantially transparent block or panel, 
the basic means is ‘provided for the control and 
exploitation of differences in color, degree of 
translucency and refractiveindex, for the pur 
pose of developing a great many different optical 
eifects. The advantages of embedding the sign 
characters and figures results in a high degree of 
control of the optical effects desired, particularly 
as regards those effects resulting from the com 
bination of materials of different as ‘well as iden 
tical indices of refraction. 
Further advantages reside in the economical 

utilization of the light entering the panel from 
the edge resulting from the property of total in 
ternal re?ection, a more even illumination of the 
sign characters, also owing to the effects of the 
total internal reflection of light, and the en 
hanced effect on the appearance of the sign char 

' acters when seen through a refractory transpar 
ent medium. Other eifects'may also be secured 
by but partially embedding the sign characters 
or figures in the panel. 

Still another object of the invention is- the pro 
vision of a device of this character wherein addi 
itional effects may be produced by roughening 
certain surfaces of either the panel or the sign 
characters, or both. 
A further object of the invention is to provide a 

device of this character wherein still additional 
effects may be produced by special treatment of 
certain surfaces such as the rear surface of the 
panel, so as to provide a “back drop” for the sign 
characters and the like. 

A, still further object of the invention is to pro 
vide a device of this character wherein an attrac 
tive three-dimensional spacious effect is produced. 
One of the advantages Of embedding the sign 

characters in the panel is that it isolates such 
characters from dirt and the like, so that the 
Sign is easily cleaned and polished, and may be 
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2 
rebu?ed should that be necessary after a period 
of use. 
In many edge-lighted signs now in use the il 

lumination is intense over the lower portion of 
the sign characters but is weak over the upper 
portion, or vice versa, and it is therefore another 
object of the invention to provide a device of this 
character wherein there is relatively even illumi 
nation of the sign characters. One factor in se 
curing such even ‘illumination is the character 
istics of the sign characters themselves which 
readily transmit light to all parts thereof. An 
other feature of the invention which aids in ef 
fecting even illumination of the sign characters 
is the use of a plurality of light sources. For ex 
ample, the panel is illuminated from a plurality 
of sides, as from the top and bottom, and the 
panel is provided with rearwardly extending por 
tions having the top and bottom edges curved so 
as to illuminate the sign characters evenly. 

Still another object of the invention is to pro 
vide a device of this character wherein the il 
luminated parts of the device differ optically 
from each other in some respect, so as to afford 
contrast and variety. 
A further object of the invention is to provide 

a device of this character wherein the sign char 
acters are fully visible throughout a wide range 
of viewing positions. 
A still further object of the invention is to pro 

vide a device of this character wherein sign char 
acters and the like, having- various different op 
tical characteristics may be employed within the 
same sign. 
A still further object of the invention is to pro 

vide a device of this character wherein sign char 
acters may be so disposed that some of said char 
acters are in front of others, while all said char 
acters are visible in their entirety. . 
A still further object of the invention is to pro 

vide a device of this character, wherein actual 
objects, or facsimile objects, may be embedded in 
the panel, such as, for example, bottles, etc. 
Further objects and advantages of the inven 

tion will be brought out in the following part of 
the speci?cation. ' 
Referring to the drawings, which are for illus 

trative purposes only, 
Fig. 1 is a perspective view of a sign embodying 

the present invention; ' 
Fig. 2 is a sectional view taken on line 2—2 of 

Fig. 1; 
Fig, 3 is a fragmentary sectional View showing 

an alternative arrangement of the panel and sign _ 

characters; 
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Fig. 4 is a perspective View of a sign embodying 
an actual object embedded in the panel; and 

Fig. 5 is a perspective view of an alternative 
arrangement of the invention. 

Referring to Fig. 1, reference numeral it indi 
cates a housing for supporting a transparent en 
closing block or panel, indicated generally at H, 
which is illuminated by One or more suitable sur 
faces of light within the housing, as will be more 
fully described hereinafter. 
The housing comprises a front wall l2, side 

walls is, a top ‘wall 14, a back wall l5, and a bot 
tom wall it, the latter extending forwardly at ll, 
of the front Wall G2, to prevent forward tilting of 
the sign. 
The panel II has rearwardly turned portions 

l8 and it at the top and bottom respectively, said 
portions extending through openings provided 
therefor in the front wall l2. It is to be under 
stood, of course, that the panel or block H is of 
transparent material such as, for example, a clear 

' plastic, or at least is substantially transparent. 
Means for securing the free ends of the ?anges 

or parts is and I9 within the housing comprise 
brackets 28 and El located above and below the 
upper extension l8, and brackets 22 and 23 dis 
posed above and below the lower extension [9. 
These brackets extend longitudinally of the hous 
ing and are secured to the interior thereof by any 
suitable means such as welding, soldering, or the 
like. 
As shown in Fig. 2, there is a source of light for 

each of the extensions, there being a source of 
light 24 aligned with the upper extension, and a 
second source of light 25 aligned with the lower 
extension. These sources of light may be of any 
suitable character, although they are shown as 
fluorescent tubes, which extend longitudinally of 
the housing behind the respective extensions I8 
and [9. These light sources are usually white but 
can be of any other desired color, or one may be 
of one color and the other of a different color. If 
desired, in order to intensify the light re?ected 
into the panel I i, re?ectors 26 and 27 may be pro 
vided about the tubes 24 and 25 in such a man 
may as to re?ect the light from said tubes into 
the adjacent tubes of extensions 18 and id. The 
re?ectors may be of any suitable type, and are 
secured within the housing by any suitable means, 
not shown. 
The light enters the respective extensions 

through the surfaces 28 and 29 respectively, and 
is deflected from the curved longitudinal edges 
3!} and 3| respectively, so as to direct said light 
throughout the panel. 
edges 36 and 3| are such as to internally re?ect 
the light and not allow it to escape, and the illu 
inination within the panel I! is the result of the 
total internal reflection of light from said sources. 
The rear surface of the panel may be treated 

in a variety of ways, but in Figs. 1 and 2 said sur 
face is polished-and buifed. Likewise, the face '32 
of the panel is buffed and polished to a high de 
gree so that it Will be as invisible as possible, will 
internally reflect the light, and will pass the light 
re?ected from the sign characters. When the 
Sign is seen in complete darkness, the face of the 
panel is completely invisible. However, when the 

The radii of the curved . 
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4 
ters, numerals, emblems, sculpture, objects d’art, 
decorative ?gures, facsimile objects, actual ob 
jects, and all other usages where the principles 
enumerated herein ?nd application. The pur 
pose of the above Wording is to emphasize the 
fact that the essence of this invention—light re 
flecting, transmitting and absorbing materials 
embedded within a substantially transparent 
panel and illuminated-is applicable in many dif- . 
ferent ?elds. 
As shown in Figs. 1 and 2, certain of the sign 

characters, indicated generally at 35, and com 
prising the letters “0R0” extend in relief from 
the rear surface of the enclosing panel H in 
the direction of the face 32, that is, the rear sur 
faces of these characters share a common plane 
with the rear surface of said panel. These let 
ters possess optical properties different from the 
optical properties of the panel, and such prop 
erties may relate to color, degree of transparency, 
and/0'1- refractive index, so that they will be dis 
tinguishable when the device is illuminated. Em 
bedded completely Within the panel are addi 
tional sign characters, indicated generally at 36 
and comprising the words “For quality.” These 
words are located in front of the letters “0R0.” 
The words “For quality” are set off from the 
characters behind them and also from the rear 
surface of the enclosing panel so that they appear 
to be suspended in space. Thus the illusion of 
spaoiousness Within the panel is heightened. The 
words “For quality” can, if desired, be more 
transparent than the letters “0R0” so that the 
latter may be seen in their entirety simultaneous= 
1y with the former. 

It is to be understood that the sign characters 
36 possess optical properties which are of such 
character as to make them readily distinguish 
able in connection with the optical properties of 
the panel (which is essential to the invention) 
and the characters 35 (which is desirable though 
not necessary). 
Embedded within the panel is also a base for 

the characters “0R0,” said base being indicated 
generally at 3'1. This base has no structural pur 
pose in the sign because in fact all sign charac 
ters are held ?rmly in place by virtue of being 
embedded in the panel. Rather its function in 
this sign is decorative in seeming to support the 
letters “CR0” and providing a front face 36 
which has the words “Why not try the best?” 
inscribed thereon, as indicated at 38. That is, 

' the base is non-functional from the structural 

sign is seen in semi-darkness or in light. the face _ 
re?ects a certain amount of external light. How 
ever, these reflections can be substantially elimi 
nated by the application of one of the glare and 
re?ection-killing micro-?lms of known character. 

It is to be understood that the term “sign char 
acters” as used herein, is intended to mean let 75 

point of view, but has an aesthetic function. The 
base 3? should be extremely transparent so as to 
permit the maximum passage of light there 
through from the lower source of light 25. This 
is desirable in View of the fact that the base 31 
is located adjacent the lower end of the panel H 
and in the path of light passing through the ex 
tension iii and into said panel. 
The characters 33 are on the front surface of 

the base 3'! and, in contrast to the other sign 
characters above described, the effect is two-di 
mensional rather than three-‘dimensional, They 
may be applied in the manner commonly used in 
the coloring of indicia or instrument dials. The 
differences between these sign characters and 
those found in ordinary dials is that the former 
are completely embedded and insulated from the 
air, whereas the latter are not. 
In the present arrangement the sign charac 

ters “Why not try the best?” are illuminated 
mainly by conventional transmitted light and 
only partially by edge lighting. This is due to 
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the fact that the source of'light enters the panel 
directly behind these letters and they are seen 

1 against said source of light. This type of illumi 
_‘ nation gives a distinctly different appearance to 
.7 the sign characters than where they are edge 
lighted. 

It is to be understood that in a sign of the 
present character the enclosing panel II should, 
in general, be more transparent than the most 
transparent sign character or ?gure within it, 
otherwise it would mask out some or all of said 
characters. Moreover, for the most striking re 
sults, sign characters superimposed in front of 
other characters should be more transparent than 
the latter. 
Of course, the sign characters may be of vari 

ous types and may have various characteristics. 
For example, there may be various optical char: 
acteristics which the materials may have for the 
purposes of this invention. These optical‘char 
acteristics can :be listed as color, degree of trans 
lucency, refractive index and an important fourth 
characteristic representing combinations of the 
former three to form patterned, textured and 
mottled eifects. These latter in most cases result 
from the mixing and incomplete fusion of mate 
rials of different colors, and/or degrees of trans 
lucency, and/or indices of refraction. The ma~ 

‘ terials which are used and the manner in which 
they are mixed determine the particular pattern, 
or texture, in any given instance. 
Regarding the material embedded within the 

enclosing block, several categories have been es 
tablished. The ?rst is best described as consti 
tuting a thin interlayer, or what can be conceived 
as an embedded surface. This embedded surface 
is (1) disposed two-dimensionally (on a plane) 
within the panel, or (2) extends three-dimen 
si-onally within it. Whether disposed two-di 
mensionally or three-dimensionally within the 
panel, it is always a thin interlayer of non-trans 
parent—although preferably near-transparent— 
light re?ecting material. In the second category 
the material delineating the sign character ex 
tends three-dimensionally through the'mass of 
the sign character. 
these distinctions clear. If a transparent meth 
acrylate letter is surface dyed and then em 
bedded within a methacrylate block, there is a 
visible interlayer; this represents the ?rst cate 
gory. On the other hand, the letter may be 
formed from a sheet of methacrylate which, in 
manufacturing has been caused to be dyed all 

' the way through its mass; this represents the sec 
ond category. 
Taking the sign characters 35, the surfaces 4 

may be colored and they are then seen as an in 
terlayer of color; or if they are colored all the 
way through their mass, they are seen by virtue 
of such coloring. Or they may have their sur 
faces 40 slightly more opaque than the panel II 
and are rendered visible by virtue of such degree 
of opacity. Further, these characters may be 
more opaque than the panel through their mass, 
and rendered distinguishable in this way. 
A further alternative arrangement is'to' have 

the interlayer 40 of a different refractive index 
than that of the enclosing panel I I; or it may be 
comprised of a material of a different refractive 
index than that of the panel and extending 
three-dimensionally through the mass of said 
character. Or the same purpose (i. e., distin 
guishing the sign character from the ‘panel and 
rendering it visible) can be achieved by a mottled 
interlayer at 40, or this same mottled effect can 
be translated into a three-dimensional form and 

Some examples will make “ 
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extend, through the mass of the sign character. 
It is, of course, to be understood that the color 

, ing,.translucency and other characteristics above 

10 

discussed may also extend only over a part of the 
surfaces of the sign characters or only partially 
through’ their mass, achieving in this way a grad 
u'ated effect. 
[Whether the sign characters 35 are made dis 

tinguishable from the panel and visible to the 
observer by an interlayer represented by 40 or 
by virtue of a similar optical treatment extend 
ing through the mass of the sign characters is 
not so important where the result is achieved 

‘ through differences in color, translucency or re 

15 fractive index, either singly or in combination. 
‘For example, if the sign characters 35 are red 

. in, color it is difficult for the spectator to ascer 
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' mixed together. 

tain ‘whether this coloring matter extends only 
over the surface of the characters or whether 
it ‘extends through their mass—this in spite of 
the fact that there exists an actual difference 
in ‘effect between the one and the other (i. e. a 
sign character colored through its mass absorbs 
more light). Where mottled effectsare resorted 

' to, however, the case is different. Mottled effects, 
it will be recalled, are the result of mixing ma 
vterials of different optical characteristics in such 
a way that complete fusion does not result. In 

I this instance it is normally not di?icult for the 
spectator to ascertain whether the mottled effect 
is an interlayer within the panel or extends 
through the mass of the sign character. The 
importance of these mottled eifects to the present 
invention justifies the emphasis which has been 
assigned to the differences between the afore 
mentioned categories. Three-dimensional tex 
tures and mottled patterns are among the most 
‘beautiful effects characteristic of this sign. 

' Let vus say, for, instance, that two transparent 
materials of different indices of refraction are 

One might suppose, because 
both materials‘ are transparent, that they will 
remain invisible within the panel. However, this ~ 
is not the case, at least when mixed in such a 
way that complete fusion is not the result. In 
this instance discrete minute areas of one ma 
terial are adjacent to the other. At the inter 
face where the two materials conjoin a re?ec 
tion' is established. Multiply these points of re 
?ection by manythousands, insure there» is a 
correct density of these re?ections per unit area, 
and ‘the result is a ?owing, apparently homoge 
neous, mass of luminous material. When utilized 
this effect accounts for the special luminosity 
of the sign characters in the present sign. More 
over, it represents the principal means whereby 
white and all color tints deriving from white are 
achieved. 

It has been previously said that the sign char 
acters, even though colored, should preferably 
remain as transparent as possible. There are 
several reasons for this. ‘For one thing, a sign 
character which is dark in color is correspond 
ingly more opaque. In other words, the ratio of 
light absorption to light re?ection and transmis 
sion is weighted on the side of absorption, 1. e. 
the sign character is reduced in luminosity. Be 
cause light transmission and re?ection are so 
preferred over absorption dyes are normally, 
though not invariably, used in preference to pig 
ments as coloring matter. Unfortunately, there 
is no such thing as a white dye. This explains 
the- importance of the special luminous effect 
described in the previous paragraph. 
,It .is not sufficient simply to create a three 
dimensional, mottled texture using transparent 



Feet-tan 
materials (if-different indices* of refraction-"tool: 
"taini‘the aforesaid ‘luminous effect '(which might 
be described \as a multiplied micro-point - re?ec 
‘tion'e'ffect), ‘atileast ‘if ‘the ‘most intense ‘lumi 
~no‘si'tyis to be had. Themat'erials chosen must 
‘be-right, not only ‘as‘regards respective indices 
of refraction but also as regards the surface 
tension-‘established’between 'the' two, ‘The'num 
i’ber, "size and positioning of‘ the 'niinute areasror 
"points ‘within the " enclosing “vehicle” ‘must “be 
correctly "calculated, ‘for “maximum ‘reflection. 
'For'examp'le, ‘if ‘the .sign character is "too ‘densily 
"palcjiiediwith' these re?ectmgpoints'oriareas most 
' bf the 'lig'ht ‘ is're?ected f’ba‘ck "out ' before "it 'jp‘en'e 
"trat’es‘the “sign character; ‘1. “e. it ~is,'‘ex'cessively 
“opaque. *In"this‘instanc'e the sign ic'haracter is 
“luminous ‘around "the "edges v‘but "dull in the "mid 
¥dle portions. "On’thenther liand,'if "there‘are 
“no‘t'a'suf?cientnumber'nf these re?ecting areas 

is comparable ‘to that of ‘scatt'eredfstars ‘against 
“a’dark field. 'Thenag‘ain, ‘the 'smaller‘th'e points 
'or “areas “of reflection “the ‘more conducive ‘to "a 
"homogeneous; glowing ‘effect vreminiscent ‘of’ neon 
' gas. 

What ‘has been ' said 'in "preceding paragraph 
pertaining to ‘the "word I"‘O'R'O"’ also applies “to 
'the‘words “For quality,” it being understood that 
in determiningth‘e i-speci?c treatment of these 
"sets of "sign charactersthe ‘two “at leastdiffer 
"optically" in ‘some respected as to ‘afford ‘contrast 
“and variety. For example, the ‘words ‘"For 
quality” "may “be ‘very ‘transparent so that "the 
word “ORO”'can 'be'seen through‘them "allowing 
an ‘letters to the “seen‘simult‘aneously. ‘It i might 
.be ' suggested ‘that only the surfaces ‘be ‘colored. 
in ‘contrast ‘to ‘coloring ‘through ‘ their ‘mass “be 
cause the :latter ‘arrangement ‘tends to "absorb 
‘more-light. ‘ Thus, 'the‘si'gn characters ‘comprising 
the ‘ words “For quality” may "be" unsaturated ' in 
‘color ‘(very little ‘color, i.'e. a li'ght‘sh'ade) ‘and 
‘therefore ‘would ‘ ‘be ' very transparent‘ (as "opposed 
"'to' translucent “or opaque) “and ‘of the "same’re 
"fra‘cti‘ve index 'as that of ‘the enclosing'panel "ll 
‘so there ‘would'b‘e no "glare or ‘reflections “ltoicut 
down transparency. .In ‘contrast, ‘the word 
v“0R0” *may be v‘deeper'in vcolor, luminous “owing 
to the “micro-point ‘re?ection 'e'?‘e'ct .described in 
'the ‘previous paragraph (perhaps ‘combined with 
'a three-dimensional texture) , ‘relatively j‘trans 
luc'ent,;‘and comprised lof'materials of different 
refractive indices than that of the panetl 1, 
‘One ‘of the 'sube'c'ategories previously .de 

‘\‘scribed-éan'emb'edded interlayer ‘disposed on a 
plane—'applies to'th'e ‘sign characters “Why not 
try the best?”"because these are two-dimensional 
"in every sense. However, like the'threeediinen 
sional sign characters these two-dimensidnal‘let 
ters can be saturated or unsaturated in ‘respect 
‘to color; transparent, translucent or .opaque?of 
the same or different indices of refraction'from 
the panel I I ; or they may be mottled in the afore 
said. manner. 
.By removing the signvcharacters or decorative 

?gures from contact with the air and embedding 
them within a substantially transparent block 
the basic means is provided “to control ‘and ex 
ploit differences in color, translucency :and .re 
.fractiveindex for thepurp'ose' of ‘developing an 
‘inde?niterepertory of optical effects. The sad 
- vantages of 'embeddinge'i'can lee-summarized as‘ (,1) 
"resulting in-azhigh‘degree- of control otthebptical 
e?ects desired, particularly, as regards iithose ef 
fects (re?ections and their absence) iresulting 

‘ifrom't-the {combination-‘of materials of 1' dissimilar 
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to: 
J .-.sure":thatzthe colorcis not’so ‘darkcthat. it absorbs 

~ too :much-ofthe illumination ‘or masks out the 
sign characters. ‘If it is ‘desired that the sign 

65 

lets-*wéllasiidentical'indicesof refraction, ('12) ;an 
"economicalutilization or ‘the lightten'tering ‘the 
block from the edge resulting from'the property 
vof‘t‘otal‘internalreflection, (3) a more even il 
lumination-of the 'sign characters also owing to 
the effects of the total internal re?ection of 
light, (4) .a'more .even illumination of the sign 
‘chara‘cters'owing “to ‘the control which is exer 
fcised over the indices of refraction of the em 
bedded ‘sign characters ‘and the panel, (5) the 
desirable eifect ‘on the appearance of the "sign 
characters when seen through the refractory, 
"transparent medium, (6) providing a transpar 
ent, invisible superstructure, or support, .for the 
sigircharacters holding them in a proper posi 
tion'relative to the source of illumination and 
‘to ,the other'elcm'ents constituting the over-all 
design of‘the sign, .(7) providing a transparent, 
invisible superstructure, or suppcr.t,.for a back 
ing or"‘bacl<drop” for the sign characters, and 
(8) providing a compact, durable, easily cleaned, 
easily maintainedprotective housing for. the sign 
characters. 
vIn thepreceding paragraph summarizing the 

advantages of enclosing the sign characters in 
a transparent panel .onepoint was not listed 
because it .pertains‘to the-manufacture of the 
-Sign-.a subject which has not previously been 
mentioned. To .an uninformedobserver it would 
appear that the sign characters are manufac 
tured vapart . from the. enclosing > panel and: only 
subsequently embedded within. it. But as ainat 
ter of fact theprocedure may involve molding 
the enclosing .panel .?rst with the :sign char 

.acters (or moreprecisely, the shapes of the sign 
characters) already, apart ,of-the panel as deep 
recessesin its~rear surface. Then, with-a sub 
sequent molding operation, the recesses are ?lled 
.in solid tozproduce-the result seenrby 'theob 
server.’ When this, method is followed the panel 
is rightly conceivedas- a necessary antecedent to 
the manufacturer of ‘the sign - characters them 
selves. vl-nzeii‘ect the panel itself is a il‘lOldf-ih 
which-the lightre?ecting materials comprising 

— the sign- characters arev formed. 
.While they transparent panel could; if desired, 

be made ‘of almost any transparent material, 
replastiesgsuch as epolystyrene and methacrylate 
havebeen. found highly desirable. .Where'ther 
\moplastics-such as theserare used, injection mold 
-ing:is>=the most practical of the various ‘molding 

' techniques available. 

.regarding .the - methodscenvisaged for - manufac 
\-Without going 'intordetail 

turing the sign, some discussion of the‘subject 
, 'Will-serve'to clarify-certain features of the'sign 

,. itself. 

For eXam-ple,= if it::is intended that thevenclos 
ingwpanelabeslightly coloredplet us rsay'tinted 
.throughoutrits mass, molding powde'ris ‘selected 
of "the :proper: color; care being exercised 'to in 

charactersv are'se‘en by‘virtue of a light re?ect 
zing interlayer-within the‘ panel the recesses are 
..--sprayed,i’or ' otherwise*coatedpwith"a‘ suitable ‘ma 
~t'erial. 
the'recessesi?il-led in'soli’d with a material of the 

"The: panel is then‘ inserted in a mold and 

sameztoharacteristics as those of the panel itself. 
‘~A's an alternative the recesses can be left un 
vcoated-and"?lle'd'in with a colored plastic; or as 
=a'lfu'rthe‘ri'alternative the two methods can be 
"combined. 

Let us say, on the-other hand, that the sign 
rcliaracterslare ‘to ‘be ‘rendered fvisibleby virtue of 
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a three-dimensional interlayer which is mottled. 
In this case the recesses are sprayed with a spe 
cial mixture consisting of two or more light ‘re 
?ecting insoluble, incompatible materials. The 
failure of these materials completely to merge 
results in patterns and. mottled effects which 
are very effective, especially when seen under 
the conditions of edge lighting. By combining 
materials of diiferent chemical composition, col 
ors, degrees of translucency, and refractive in 
dices a great variety of effects can be secured. 
Or let us say that the recesses are sprayed with 

a special mixture consisting of minutely granu 
lated transparent particles of a given refractive 
index immersed in a vehicle of a different re 
fractive index—a vehicle, moreover, in which 
they are insoluble. Being insoluble in said vehi? 
cle the surface irregularities of these minute 
granules are preserved and being immersed in a 
surrounding medium of a different index of re 
fraction they are light re?ecting. The recesses 
being ?lled in with a material of optical charac 
teristics identical with those of the panel, and 
thepanel being edge lighted, the sign characters 
are, rendered visibleby virtue of this “encased” 
frosted effect (which, be it said in passing, is in 
effect the “interlayer” counterpart of the micro 
point re?ection effect). Somewhat the same re 
sult may be obtainedby roughening the recesses 
with sand blasting apparatus, coating them with 
a material of adiiferent refractive index from 
that of the panel and in which the material com 
prising the panel is insoluble, and ?lling in the 
recesses are previously described. ' The above 

are methods of achieving whiteness and,luminos-, 
ity inthe sign characters and in this respect have 
the same function as the micro-point re?ection 
e?ect- , - 

Where it is desired. that a mottled effect ex 
tend three-dimensionally through the mass of 
the sign character a different procedure is fol 
lowed. In this instance the recesses in the rear 
surface of the panel are left uncoated and a plas 
tic compound with which the recesses are filled 
isof a special character. In other words, the 
mixture which is fed into the hopper of the in 
jection moldingv machine consists of at least two 
different materials, or if the mixture’ consists of 
the same plastic material there must at least 
be a difference as regards color and/or degree of 
translucency. For instance, a given mixture 
might consist of three constituents, all of them 
the same methacrylate plastic: (1) 50% trans 
parent powder, (2) 30% colored powder and (3‘) 
30% a powder which is somewhat more opaque ‘ 
than both of the preceding. Whenthe granules 
are'heated in the heating cylinder of the molding 
machine they soften and by action of a ram are 
forced into the mold cavity and ?nally into the 
recesses in the rear surface of the panel. Com 
plete mixture of the three constituent materials 
does not occur, however, because they never be 
come su?iciently liquid to fuse. Rather, the re 
sult is a three-dimensional mottled effect com 
prised of transparent, translucent and colored 
areas. By varying the composition of the mix 
ture as regards the type, size, proportion‘ and 
number of the constituent granules an in?nite 
number of effects can be obtained. 
The micro-point re?ection effect, as regards 

technique of‘manufacture and in other respects 
as well, is' related to the immediately preceding. 
What is required in this instance, however, is a 
mixture of at least two substantially transparent 
materials'of different indices of refraction. It 
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> will be recalled that the micro-point re?ection 
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effect results where minute areas, or points, of 
a given index of refraction are surrounded by a 
vehicle of a different refractive index and are 
illuminated. While a certain amount of luminos 
ity will always result from this combination maxi 
mum re?ection is contingent upon (1) the nature 
of the materials comprising respectively the em 
bedded minute areas and the surrounding vehicle, 
(2) the respective indices of refraction of the 
embedded areas and the vehicle, (3) the size of 
the embedded areas, (4) their position, and (5) 
their density relative to the surrounding vehicle. 
Control of these in the molding operation is ob 
tained by a correct determination of (1) the types 
of materials making up the mixture, (2) the pro 
portion, or ratio, by weight of these constituent 
materials, (3) the size of the granules of the re 
spective constituent materials, and (4) general 
molding conditions. . . 

For example, as regards the types of materials 
used, one might be a transparent, thermoplastic 
material of a given index of refraction and the 
other a transparent thermosetting.’ plastic of 
another index of refraction, keeping in mind that 
the granules of thermosetting material are to 
comprise the minute, vlight re?ecting areas within 
the vehicle which is made up of the thermoplastic 
material. Because the thermosetting granules 
do not soften under the effect of heat they main 
tain their identity and shape during the injec-v 
tion operation. This introduces an added ele 
ment of control into the molding operation—a, 
‘control which is apt to'be materially lessenedv 
when two thermoplastic materials are _. used. 
Then again, because a correct density of the re 
?ecting points, or areas, within the vehicle is 
necessary if maximum re?ection is to result, the 

, proportion, or ratio, in which the respective sets 
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7 however, at the interface between a gas and a . 
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of granules are mixed is of utmost importance. 
Importance must also be attached to the absolute . 
and relative sizes of the granules comprising the 
mixture. It will be recalled that the micro-point 
re?ection effect is most e?ective where the re 
?ecting surfaces are extremely minute and con 
tribute to an effect of a glowing such as neon gas. 
These re?ecting surfaces can be no smaller than 
the granules of which they are comprised. 
In the preceding the micro-point re?ection ef 

fect is described as resulting from the co-vmold 
ing of two or more tpyes of. granulated plastic 
materials. When this method is followed any 
given re?ection results from the conjoining of . 
two solid materials of. different refractive indices, . 
said re?ection taking place at the interface be 
tween these materials. Re?ection can alsoresult, 

solid, let us say, for example, where air and a 
plastic material conjoin. This can be achieved by 
heating transparent plastic granules of homoge 
neous composition in a mold and compressing 
them, insuring that the pressure is not so excessive 
that all the air is driven out. In other words, if 
the exact amount of heat and pressure areap~ 
plied minute pockets of air remain trapped with 
in the sign character. Re?ections are estab 
lished where the air pockets and surrounding 
plastic vehicle conjoin. The effect-is substan-, 
tially the same as that previously described. 
While it is possible to exercise this pressure con 
trol where compression molding technique is uti 
lized, it is less feasible when injection or. trans 
fer molding operations are used. The desired 
effect may also be secured by having reflecting 
‘areas consist of minute pockets of a liquid mate’ ‘ ‘ 
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rial. embedded. within a. solid vehicle, or. even 
that. the re?ecting. areas: might consist. of. dis 
crete solids immersed in a. liquid, or solids im 
mersed'ina gas. An example ofv the latter. migi: - 
be. something onthe order. of spun glassstuiied 
or blown into the recesses. of the transparent 
panel. '7 g 

It. was previouslyv said that embedding the sign. 
characterv within the enclosing panel permitscon 
trol of the refractive index. of the. sign charac- _ 
ter relatire to that of the panel, Theserefrac 
tive indices may or. may not bethe same. If, they 
are identical. no. glare. effects emanate at. thev 
interface between. the sign character and. the. 
enclosing panel‘. Qn the other. hand,.if_ the re.- 
fractive. indices. vary the. contrary holds- true. 
Whenithetwo. refractiveindices are diiferentiandl 
resultin g1are.effects,-. these latter are not. uni.. 
formly distributed over the entire. surface or" the 
sign character; rather they are. localized atcer 
tainpoints. Thisis. held to be a limitation char 
acteristic of. many plastic. illuminated signs now 
in use—a limitation which resultsfrom the fact; 
that the. light does. not approach every part of 
the surface of the sign character with the. same 2:. 
angle of' incidence. In these. cases, any particiu 
lar pattern. of light. reflection is. determinedby 
the conformation. of the interface. (1. e. th€.5p€:= 
ci?c shape of the signcharacter) relative to the. 
angle. of; incidence of ‘the illumination. In so far 
as. the manufacturer ofthe sign character. deter 
mines‘ its. Shape it. indirectly determines.v the. pat-. 
ternofli'ght re?ections which result. In.v actual. 
practice, however, the latter is largely an un“ 
foreseen result and essentially. accidental. 

Taking, for instance, the letter “R” in the. 
word‘. “0R0”: if this letter is, comprised of a 
material of‘ a different refractive index‘ from 
that of the panel‘ certain parts of its. surface will 
be subject to glare and will’ thus. be‘ rendered 
visible‘; the. remaining, parts. however,. will re 
main, invisible. 
when‘ the sign character and panel are of dif 
ferent indices of refraction, total internal re 
?ection takes place within the sign character as 
well as within the enclosing. panel; In other 
words,.the interface between the sign character 
and'thepanelexerts the same actionon theim 
pinging. light 'asthe interface between the panel’ 
and. the surrounding air.. Assuming. theTrned-i'um 
in which-the. sign character is immersedis- of a 
different refractive index than that. of the sign 
character it is more or less irrelevant, considered‘ 
from: the standpoint of appearance, whether this. 
medium be a solid, such as the plastic of the en 
closing panel, or a gas, such as the atmosphere. 
This is. assuming‘, of. course, that illumination in 
both‘ instances is by total internallreflectiicn. 
When a sign character is comprised of the 

micro-point re?ection eifect extending substan 
tially. through its mass. itis again-more or less 
irrelevant‘, from the. standpoint of appearance. 
Whether said‘ sign character is immersed? in‘ a1 
solid“ or gaseous medium. Assuming, at least, 
that the mediumis of a~ different refractive in 
dex- than. the predominant material of thesign. 
character, with the resulting localizedlglare- ef 
fects, the‘ latter are overwhelmed. by the. prevails 
ing high luminosity of the letter as. a whole. In 
other words, the re?ections at the interface con. 
joining. the sign. character. and. the. panel are 
invisible and thus neither augment nor lessen the. 
clear de?nition of. the sign. character. Consid 
ered from this point of view a sign character 
comprisedv of the micro-point re?ection effect, or 

This is. owing to the fact that, 
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. embody. the micro-point re?ection e?ect.v 

12 
its; variations, can. advantageously remain un» 
emhedded~providing, of course, that the light 
source is never seen directly. For this reason. 
sign characters comprising the micro-point rc 
?ection effect, and its variations, are considered 
within the scope of this invention even when dis 
associated from. the enclosing panel as shown. in. 
Fig. 5. In. this ?gurereference numeral 58. indi 
cates the housing- containing the illumination 
unit. Abase 5|, for. the sign. characters or let 
ters. “0R0” indicated. generally at. 52,. is shown 
disposed. on. the housing, said sign characters 
“030” being shown. mounted onv the base M 
which, if. desired. may be. so. constructed as to 

The 
words.“l?or quality” may be provided'cn the front. 
face of. the. base 5i in the mamier described in. 
connection with the. words “Why not. try, the 
best?” on thebase 31 in Fig. 2‘. 

Unlike other optical effects characteristic of‘ 
and. important to the. present invention, the. 
micro-point eifect does not depend on the en 
closing panelfor its success. 
While the panel is typically transparent it,. 

too, may be treated in various Ways as regards 
color, translucency and'mottl'ed effects. For in. 
stance. the enclosing panel. can. often be made. 
more attractive by being. tintedl with color,. either 
over its surface. or through its mass. This. can. 
be done if.’ the degree of color saturation. is not. 
so excessive. as. to cancel out too large aportion 
of. the light. emitting. from: the. interior thereof; 
Moreover, it should be remembered that thesum. 
total-effectshould- be no more. opaque than. the. 
most. transparent. portion. of. the. material. em? 
bedded] Within. the block which. is. meant; to. be 
seenl-by the. observer. Thenagain, the. enclosing-.1 
panel can be mottled, for instance, three-dimem 
sionally- textured. through its. mass. Needless to 
say, the» caution. exercised in. respect. to. color. is 
exercised. in. respect. to. these mottled. effects as 
well.’ 
A variation or alternative. arrangement ofthe. 

invention pertains to the. use: of luminescent 
(?uorescent and- phosphorescent). dyes. and pig 
ments» as: a substitute for the; normal. coloring. 
matten. For these purposes. the illumination 
source, should- be. rich. in ultra-violet energy and 
?lters 61 used. Thesev ?lters. are. mounted in" 
grooves‘ provided. therefore inv the. respective 
brackets-22,. 2-3 which. are of such character as 
to» absorb the visible light and pass the ultra 
violetlighti There exists the" further possibility‘ 
of a sign which combines the'feature of avisible, 
aswell as: a luminescent sign. This-can/be done 
by using coloring matter whichis suitable for illu 
mination by visible light, but which also possesses 
luminescent properties. Needless to say, the 
appearance of the sign underlthe two different 
sources of. illumination. is-markedly diiferent. It 
is.» alsov'to be understood that the ?lter M- may 
be- used to determine the character and colorv 
of. visible light and if desired one '?lter'may» be 
used» toprov-ide one color and the. other used to 
provide another different color. 
There is also‘ an additional advantage in a 

signwherein thecharacters are embedded; When 
ordinary cut outblock letters of- substantial-depth 1. 
are seen from the front, or from. anangle not 
far from the front, both the front and'back-a'of 
any particular letter can be seen’ simultaneously, 
i. e. thewhole letter is seen at a glance. How 
ever,‘ in-the case of a sign of this type whena 
person moves from a position directly facingtthe 
sign the back of any given letter-is cut. offiby; 
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the other letters; the letters are incompletely 
seen and the vision is confused. This is not the 
case with the present sign. When the. person 
viewing the letters moves from a position directly 
in front of such sign, refraction causes the letters 
apparently to shorten, but the whole of any 
letter can still be seen (within reasonable limits). 
Thus, the sign characters are seen in their en. 
tirety as clearly from the side as from the front. 
Combined are the depth and substantiality of a 
thick letter seen from the front and the legibility 
of a shallow letter seen from the side. This 
special characteristic results from embedding the 
block letters in a refracting medium. - 
An additional feature of the invention is the 

provision for the ‘embedding of a real‘ object, 
or a facsimile object, as shown in Fig. 4 wherein 
said object comprises a bottle 42, although other 
objects may be used, depending upon what is 
being advertised; and, of course, written or other 
material may be used in connection with such 
object. ' 

Moreover, the shape of the panel can be made 
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surface and then forcing this pattern on to it 
using the original grained material itself or a 
metal die. Or, the rear surface can be silvered so 
as to function like a mirror. In this way the 
thickness of the sign characters “ORO” can be 
apparently doubled owing to the re?ection set up. 

I claim: 
‘ 1. An illuminated sign comprising:' a one-piece 

solid molded panel of light transmitting mate 
rial, said panel having a cavity therein in which 
a sign character comprising a solid substance of 
optical characteristics different from said panel 
is molded so as to be fully embedded within said 
p_a_nel and united thereto by molding whereby no 
interlayer of air exists between the contacting 
surfaces of said sign character and said panel, 
none of the surfaces of said sign character being . 
coplanar with any surface of said panel thereby 

, creating the appearance of being unattached to 
it: 

to conform to the general shape of said bottle - 
or other object. 1 
Another possible variation provides for the 

bottle or other object partly enclosed and partly 
outside of the panel ll, interpenetrating it as it 
were, and even further variations are possible. 
In summary, the characteristics of the enclos 

ing block or panel ll need not exactly conform 
to those shown in the drawing. In general, how 
ever, it can be said that its face should be highly 
polished and that it should be of such a shape 
as to re?ect the light internally with a high 
degree of efficiency directing the rays to the sign 
characters. For speci?c effects the face of the 
enclosing panel can be given a contour which, 
owing to the effects of optical refraction, results 
in an optical distortion of the sign characters 
within the block. For certain applications, i. e. 
decorative ?gures such as ?owers, etc. the shape 
of the enclosing block may be cylindrical. Here 
again, however, it should be noted that the non 
planar shape of such a surface gives rise to pro 
nounced refractory elfects. Such effects, how 
ever, can be highly illusory and intriguing. The 
panel, while normally transparent, can, as has 
been pointed out above, be treated in various 
ways, i. e. it can be three-dimensionally textured, 
colored, etc. 
While the panel H may have its rear surface 

highly polished, and thus invisible to the ob 
server, another method of treating said surface 
is shown in Fig. 3 wherein an appropriate ma 
terial such as paper or cloth, on which is printed 
or otherwise reproduced a texture, design or pat 
tern, is impregnated with a-transparent plastic 
material and under heat and pressure the mate 
rial is forced against the rear surface of the en 
closing panel so as to become physically and op 
tically united to it, as indicated at 63. The light 
rays traveling through the panel are re?ected 
from this layer to the observer and enable the 
design to be seen. An advantage of this method 
is that the effect of almost any material or tex 
ture-cloth, metal, wood, etc.—can be reproduced. 
The process involved is one of lamination. ' 

It is also to be noted that an actual material, 
such as a monks cloth or a velvet, can be impreg 
nated and then laminated to the rear surface 
of the enclosing block. 

' A grain duplicating that of coarse wood or 
other appropriate material can be given to the 

' rear surface by heating and softening the rear 
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any surface of said panel and of being freely sus 
pended therein, and means for illuminating said 
sign. _ 

2. An illuminated sign comprising: a one 
piece molded panel of light transmitting mate 
rial, said panel having two cavities therein in 
which sign characters comprising solid substances 
of optical characteristics different from said 
panel are molded so as to be embedded within 
said panel and united thereto by molding where 
by no interlayer of air exists between the con 
tacting surfaces of said sign characters and said 
panel, one sign character having its rear sur 
face coplanar with the rear surface of said panel 
and being substantially opaque relative to the 

‘ other sign character, and the other sign char 
acter having none of its surfaces coplanar with 
any surface of said panel and positioned sub 
stantially in front of the ?rst sign character 
thereby creating the appearance of being unat 
tached to any surface of said panel and of being 
freely suspended therein, the sign character in 
front being substantially transparent and allow 
ing the sign character in the rear to be seen si 
multaneously with it, and means for illuminating 
said sign. 

3. An illuminated sign comprising‘: a one 
piece solid molded panel of light transmitting 
material, said panel having a cavity therein in 
which a sign character of optical characteristics 
different from said panel is molded so as to be 
fully embedded within said panel and united 
thereto by molding whereby no interlayer of air 
exists between the contacting surfaces of said 
sign character and said panel, said sign charac 
ter comprising a vehicle of transparent material 
in which are embedded minute particles of a 
transparent material of a different index of re 
fraction from that of said vehicle, the size, num 
ber and distribution of said particles in said ve 
hicle producing a re?ection effect of great depth 
and intensity, none of the surfaces of said sign 
character being coplanar with any surface of said 
panel thereby creating the appearance of being 
unattached to any surface of said panel and of 
being freely suspended therein, and means for 
illuminating said sign. . 

4. An illuminated sign comprising: a one 
piece solid molded panel of light transmitting 
material, said panel having a cavity therein in 
which a sign character of optical characteristics 
different from said panel is molded so as to be 
fully embedded within said panel and united 
thereto by molding whereby no interlayer of air 
exists between the contacting surfaces of said 
sign character and said panel, said sign character 
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comprising a vehicle of transparent material in 
which are located minute cavities of a gaseous 
transparent material of a different index of re 
fraction from that of said vehicle, the size, num 
her and distribution of said cavities in said ve 
hicle producing a re?ection effect of great depth 
and intensity, none of the surfaces of said sign 
character being coplanar with any surface of 
said panel thereby creating the appearance of be 
ing unattached to any surface of said panel and 
of being freely suspended therein, and means for 
illuminating said sign. 

ROBERT W. MALLARY. 
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