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To all whom it may concern: 
Be it known that I, LOUIS C. BILSTEIN,’ 

citizen of the United States, residin at 
West Orange, in the county of Essex, tate 
of New Jersey, have invented certain new 
and useful Improvements in the Application 
of Luminous Compounds; and I do hereby 

. declare the following to be a full, clear, and 
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exact description of the invention, such as 
will enable others skilled in the art to which 
it appertains to make and use the same. 
Th1s invention relates to the use of lumi 

nescent materials, and involves more partic 
ularly the application of luminous com 
pounds, such as zinc sul?de and radium 
salts, to objects, or the surfaces of objects, 
to render them visible in the dark, 
In the use of materials of this character 

on objects to be made self-luminous, it has 
been the practice heretofore to apply the 
luminous compound to the surface of the 
object by painting or coating it, or to apply 
the compound to a recess in the surface. 
Thus, either the entire surface or a part 
only of the object is covered with a coating 
or layer of the compound, but in either case 
the coating or layer is continuous; that is, 
the compound as applied has an unbroken 
or uninterrupted surface. 
Luminous materials as‘now made usually 

consists of radio active and radio sensitive 
substances. The light giving phenomenon 
which results when such substances are com 
bined is attributed to the interaction be 
tween particles of the radio active and radio 
sensitive substances, sometimes described as 
the bombardment of rays. When the lumi 
nous material is applied so as to present a 
continuous surface, the degree of luminosity 
obtained depends for instance upon the de 
ree of luminosity inherent in the material 

used, and the quantity of the radio active 
agent combined with the radio sensitive sub 
stance. 
In the commercial use of luminous com 

pounds, it is, of course, of the highest im 
portance to utilize as economically as possi 
ble all of the original luminosity inherent 
in the luminous compounds when, for exam 
ple, applied to objects to render them self 
luminous in the dark. 
The present invention is based upon the 

discovery that by applying luminous com 
pounds, such as zinc sul?de and radium 

salts, to the surfaces of objects in the form 
of a plurality 
for instance space strips or lines, making 
up a discontinuous coating or layer of the 
compound, an equal degree of luminosity is 
‘obtained with a less amount of material; or, 
where a given quantity of material is ap 
plied in the form of a continuous coating or 
layer, as has heretofore been the practice, 
and the same quantity of material is applied 
in the form of a discontinuous or broken 
coating, the luminosity obtained with the 
latter dlsposition of the material is increased 
to a marked degree. 
_ The invention may be put to practical use 
in employlng luminous materials with in- 
creased effectiveness to render objects self 
luminous in a great variety of ways. Among 

- these might be mentioned the method of ap 
plying the material in bodies in spaced re 
lation by providing the surface of the ob 
ject to treated with irregularities such as 
a plurality of depressions and coating these 
depressions with the material. The material 
so applied may be made to produce a degree 
of‘lumlnosity equal to that obtained by cov 
ering the entire surface, depending upon the 
shape and arrangement of the depressions 
and the quantities of material used in each 
instance. It will, of course, be understood 
that the foregoing, described in connection 
with a surface having depressions, applies 
equally well to a surface having any form 
of irregularities and similar results would. 
be obtained by providing the surface with 
raised portions and coating them or the 
spaces between them with the luminous com 
pound. So also it has been found that high 
ly satisfactory results are obtained by ap 
plying the coating upon a plane surface in 
the form of a plurality of separated but 
closely adjacent spots or parallel lines. 

This division of the total area coated 
with the luminous compound into a multi 
plicity of small coated areas separated one 
from another by narrow uncoated spaces 
results in the production of greater activity 
of'the radio-active element upon the radio 
responsive element of the compound, the 
rays from the radio-active element acting 
across these spaces upon the responsive ele 
ment in the adjacent bodies of the coating, 
and as a consequence there is a substantially 
increased amount of scintillation and the 

of spaced bodies or areas, as‘ 
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development of a substantially increased 
amount of luminosity. . 
The invention is illustrated in the accom 

panyin drawings by representatlons of ob 
jects w ose surfaces are treated w1th_lum1 
nous material disposed in spaced relatlon by 
painting the material directly on the surf 
face, or in depressions or grooves in the 
surface, in the form of a plurality of sepa 
rated but closely adjacent bodies of_the 
radio-luminous coating. In these drawings 
Figure 1 is a perspective view of an ob 

ject treated with luminescent material by 
having the material painted upon the plane 
surface of‘ the object in, accordance with the 
improved method, the view being greatly 
ma i?ed, as is also Fig. 3. _ 

ig. 2 is a section along the hne 2—2 of 
Fi . 1; 

ig. 3 is a perspective view of an object 
having a surface provided with depressions 
and grooves which are ?lled with the lumi 
’nescent material as described; and 

Fig. 4 is a section along the line 4-4 of 
Fi . 3. . . 

?eferring to Figs. 1 and 2, ‘part of an 
object to be rendered self-luminous is rep 
resented. The luminous compound, such as 
zinc sul?de and radium salts, is applieddi 
rectly on the plane surface of the object 
in the form of a plurality of separated but 
closel ’ adjacent spots 6, or substantially 
paral el lines 7. _ _ 
In Figs. 3 and 4 part of an object 1s 

represented in a manner similar to Flg‘S. 1 
and 2, but the surface of part of an object 
there shown is‘ provided witha plurality 
of separated but closely adjacent grooves 8, 
arranged substantially parallel to one an 
other, and a plurality of closely spaced rows 
of de ressions 9, the grooves and depres 
sions eing ?lled with luminous compound. 
Where the surface of the object is a plane 

surface to which the luminescent material 
is applied as by painting the material there 
on in the form of strips or spots, or one 
having irregularities such as grooves or de 

area coated with the material is divided into 
a multiplicity of small coated areas sepa 
rated one from another by narrow spaces 
10. The activity of the luminescent mate 
rial disposed on the surface in this manner - 
is intensi?ed to a marked degree, the rays 
from the radio-active element in one strip, 
line, row of depressions, on grooves acting 
across the uncoated spaces separating it 
from adjacent strips, lines, etc., as the case 

' may be, ‘and upon the radio-responsive ele 
60 

of scintillation and they 

ment of, the compound contained in the ma 
terial making up the latter. This action 
results in a substantially increased amount 

development ‘of 
a substantially increased amount of lumi 
nosity. 

- line of the material to act upon the/i 
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.v It is apparent that the disposition of the 
material in this manner is of advantage not 
only in the increased luminosity obtained, 
but in the great. saving in material which 
can be effected in obtaining a sufficient de 
gree of luminosity with a less amount of 
material. . 

I claim: ' 

1. The method of applying a luminous 
compound to an. object to be rendered self 
luminous, which consists in providin a sur 
face of the object with a 
bodies of the material, said bodies beingso 
spaced as to permit the‘ingredients in one 
bod of the material to act upon the in 
gre ients of adjacent v‘bodies of material, 
substantially as described. ‘ _ 

2. The method of applying a luminous 
compound to an object to be rendered self 
luminous, which consists in providing. a sur 
face of the object with a plurality of strips 
or lines of the material, said strips or lines 
being so disposed relatively to one another 
as to permit the ingredients in one/strip or 

iigredi 
cuts of the material in adjacent strips or 
lines. . 

3. The method of’appl ing a luminous 
compound to an object to e rendered self 
luminous, whichiconsists in providing the 
object with, a plurality of surface irregu 
larities whlch are separated one fromv an, 
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other‘ but closely adjacent, and applying to . 
certain of said irregularities a coating of 
the self-luminous compound, said irregu~ 
larities being so disposed relatively to one 
another as to permit the ingredients of the 
compound applied to one irregularity to act 

100 

upon the ingredients of the compound ap- 1 
plied ‘to adjacent irregularities. 

4. The method of applying to the surface 
of an object a luminescent material com 
posed of a radio-sensitive compound ad-' 
mixed with a radio-active compound, which 
consists in forming a plurality of spaced 
depressions in ‘the surface of the object, and 
coating the depressions with the luminescent 
material, said depressions being so dis 
posed relatively to one another as to per 
mit the radio-active compound in one de 
pression to act upon the radio-sensitive com 
pound in adjacent depressions. 

5. The method of applying a luminescent 
compound to an object, which consists in 
forming a plurality of grooves in the sur 
face thereo , and coating the inside of the 
grooves with the compound, said grooves 
being so relatively disposed as to permit the 
ingredients of the luminescent compound 
lying in‘ one groove to interact with the 
compound lying in adjacentv grooves. 

6. An article of manufacture consistin 
of an object having on its surface a multl 
plicity of bodies of radio-active self-lumi 
nous compound, said bodies being spaced 
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apart but lying within the range of inter 
activity of the particles of the compound 
forming such bodies. ‘ 

7. An article of manufacture consisting 
of an object having asurface provided with 
a plurality of depressions which are coated 
with a‘ luminescent compound, said depres 
sions being so disposed relatively to one 
another as to permit the interactivity of 
the masses of compound located therein. 

8. An article of manufacture consisting 
of an object having a surface provided with 
a plurality of grooves which are coated with 
a luminescent material consisting of a radio 
sensitive compound admixed with a radio 
active compound, said grooves being rela 
tively so disposed as to permit the radio 
active compound in one groove to act upon 
the radio-sensitive compound located in ad 
joining grooves. 

9. The method of renderin an object 
luminous which consists in app ying thereto 
over spaced areas a compound containing a 
radio-active and a radio-sensitive material, 
said areas being so disposed relatively to ,25 
one another as to lie within the range of’ 
interactivity of the said radio-active and 
radio-sensiti ve materials. 

10. The method of rendering an object 
luminous which consists in providing the 30 
surface of the object with a discontinuous 
coating of a radio-active material admixed 
with a radio-sensitive material, the areas so 
coated being disposed relatively to one an 
other so as to permit the radio-active ma- 35 
terial in one area to act upon the radio 
sensitive material 1n ad]o1n1n areas. 
In testimony whereof I a x my signa 

ture. 
LOUIS C. BILSTEIN. 


