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To all wlione it nueyy coneern:
Be it known that I, Gronrae F. Kunz, a

citizen of the United States of America, re-

siding &t New York city, in the county of

New York and State of New York, have in-.

vented certain new  and useful Improve-
ments in Luminous Compositions, of which
the following is-a specification,

My invention has reference to radio-active
luminous compositions, and particularly to a
composition’ containing a radio-active sub-
stance, such as a radium coinpound, and a
radio-responsive substance, such as willem-
ite, the object of my invention being to pro-
duce a composition having a much greater
luminosity than either of the isolated radio-
active or radio-responsive constituent parts.

Up to the present time radium as an ele-

-ment hes not been isolated and is only known

in the compound form as radium chlorid,
radium: bromid, radium barium carbonate,
&e., although radium is believed to be an

" clement, as its speetrum contains several
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positively new lines. :

- Among the list of known radio-active sub-

stances which ean be used in carrying out
my invention may be mentioned radium
compounds. I have determined by experi-
ment that the luminosityof these radio-active
substances may be greatly increased by mix-
ing therewith certain substances having
radio-responsive properties—that is to say,
such substances which become luminous or
are rendered more highly luminous when
brought into contact with substances of
higher radio-activity. Assuch mn{ be men-
1

‘tioned willemite, zinc sulfid, phosphorescent

calcium sulfid, kunzite, &e.

In carrying out my invention I mix, as an |
‘example, pulverulent or granular radium

material—say radium barium carbonate and
pulverulent or granular willemite—in vari-
able or equal proportions. The mixture so
produced possesses & lasting luminosity ex-
ceeding that of the radium material in &
marked degree. . A like effect is produced by
mixing the radium material or other radio-
active material directly with sulfid of zine or
zine oxid and other natural or artificial com-

pounds of zine, even if some of the latier be
of low-radio-responsiveness:  Similar effects
may be obtained by substituting other radio-

"active and radio-responsive bodies for these

just mentioned.  If the materials are of high
radio-activity, ordinary glass holds back cer-
tain rays, presmmably ultra-violet, which do
not penetrate the glass.  From experiment,
however, it is known that quartz (rock-crys-
tal) permits the free passage of the ultra-
violet or other rays obstrucied by ordinary
rlass; and it Is therefore best to use either
wottles or vials of quartz {rock-crystal) or
small flat or hemispherical plates of this sub-
stance to be inserted in the glass, wood, or

| other receptacle for the luminous composi-

tions, thus permitting the free passage of all
the radic-active ravs. Ordinary glass will
answer for materials of low radio-nctivity.
The composition may be used dry in pow-
dered form or it may be mixed with a liquid,
cither acid, alkaline, or neutral-such as wa-
ter, petroleum, or with an oil, varnish, or
other liquid—to form a luminous paint with-
out aflfecting its radio-activity. ‘
While I have herein described and claimed
specifically a composition of radio-active ma-
terial and willemite or zine componnd, the
broad invention of a composition containing
any one or all the radio-active and radio-re-

sponsive materials is macle the subject-mat- |

ter of my copending application, Serial No.
186,381, ﬁlodp])cccmhor 23, 1903.

What I claim as new is—

1. A luminous composition containing ra-
dio-active material, willemite and lquid.

2. A luminous eomposition containing ra-
dio-active material, willemite and oil.

3. A luminous composition eontaining ra-

‘dio-active material, willemite and translu-

cent covering or casing.
4. A luminous composition containing ra-

dio-active material, willemite and casing or

covering of rock-crystal.

5. A luminous composition containing ra-
dio-active material, zinc compound and rock-
erystal covering or casing.

6. A composition containing radio-active
material and willemite. :
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