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UNTTED STATES

PATENT OFFICE.

LOUIS HICKS, OF ENGLEWOOD, NEW JERSEY.

SUBSTANCE AND 'MANTLE FOR INCANDESCENT GAS-LIGHTS.

SPECIFICATION forming part of Letters Patent No. 703,064, dated June £4, 1902.

swatingtion filed Dacember 28, 1900, Serial No. 41,413,

(Nomodel,)

To all whony it may concern:

e it known that I, Louis HICKS, a citizen
of the United States, residing at Englewood,
Bergen county, and sState of New Jersey, have
invented a new and useful Improvement in
Substances and Mantles for Incandescent
(ras-Lights, of which the {foilowingis a speci-
fication.

The metals heretofore used in the manu-
facture of mantles or hoods forincandescent
oas-lights may be divided into two classes.
The first class consists of those metals which
are not known with certainty to form salts or
oxids of more than one stage of oxidation or
which if they do, in fact, form salts or oxids of
more than one stage of oxidation are of such
character that the oxids are notreadily trans-
formed from the lower to the higher stage of
oxidation, and vice versa. KExamples of the
firsteclassarethorium, zirconium, lanthanum,

yitrinm,aluminium,caleinm,and magnesium,

The second class consists of those metals

which are known with certainty toform oxids
of two or more stages of oxidation which are

readily transformed from the lower to the
higher stage of oxidation, and vice versa.
Examples of the second class are cerium,
uranium, praseodymium, chromium, and
manganese. The platinum metals which con-
dense oxygen on their surfaces are to be in-
cluded in the second class.

Heretofore it has beensupposed that a man-
tle or hood composed of a compound of the
oxids in varyling proportions of two or more
of the metals above mentioned of the first
class would when subjected to the non-lumi-
nous flame of an ordinary DBunsen burner
vield a light of great intensity. Experiment
shows, however, that such is not the faect.
Kspecially 1t has been supposed that a man-
tle composed of a compound of the oxid of
thorium and a comparatively small percent-

age of the oxid of lanthanum or of the oxid

of yttrium would when subjected to the non-
Ilnminousflameof the ordinary Bunsen burner
vield a light of high illuminating power. HEx-
periment shows, however, that such 1s not
the fact and that neither the oxid of lantha-
num nor the oxid of yttrium nor the known
oxid of any other metal of the first class is
capable of acting as an excitant to the oxid
of thorium. In order to produce a mantle or

power,
nating power, it is necessary to add to the
oxid of one or more metals of the first class a
small percentage—generally not exceeding

one or two per cent.—of the oxid of one or

more metals of the second class. I‘or exam-
ple, a mantle of high illuininating power may

be manufactured from a compound consist-
ing of ninety-nine per cent. of the oxid of
aluminium and one per cent. of the oxid of .

chromium.

I have discovered that lanthanum and
yttrium have properties which for use in in-
candescent gas-ligchting make them like tho-
rium and the other metals above mentioned
of the first class and different from cerium
and the other metals above mentioned of the
second class. I have discovered thatasmall
percentage (about one per cent.) of the oxid
of eerium is capable of exciting to high illu-
minating power the oxid of lanthanum and
vthe oxid of yttrium. A mantle composed ofthe
oxid of lanthanum or of the oxid of yttrinm
and a small percentage of the oxid of cerium

would not, however, bea durablemantle. An

addition of the oxid of thorium gives dura-
bility and strength. A compound of the oxid
of thorium and of the oxid of lanthanum or
of the oxid of thorinm and of the oxid of
vitrinm possesses great durability; but such
a compound does not possess high illuminat-
ing power, in no matter what proportion,
lawe or small, the oxid of lanthanum or the
oxid of yttrmm may be added to the oxid of
thorium. The addition of a large percent-
age, preferably not exceeding ﬁfty percent.,
of the oxid of lanthanum or of the oxid of
yttrium to the oxid of thorium forms a com-
pound which I have discovered is capable of
producing an incandescent substance or man-

added to it a small percentage of the oxid of

one or more metals of the second group, pref-

erably the oxid of cerium. Itisofadvantage

to use the oxid of lanthanum or the oxid of
vitrium or the combined oxids of lanthanum
and of ytirium in a comparatively large per-
centage, since a light of great intensity is pro-
duced by the action therewith of a compara-
tively small percentage of the oxid of one or
more metals of the second group, preferably

l incandescent substance possessing great ray
vivid incandescence, or high illumi-
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the oxid of cerium, and when there is pres- |

ent also in the compound an addition of the
oxid of thorium a mantle or incandescent sub-
stance possessing greab strength and duara-
bility as well as high illuminating power is
obtained.

The oxids of the metals of the second class
can be used to advantage in the non-lumi-
nous flame of the ordinary Bunsen burner in

small percentages only with oxids of the met- |

als of the first class. Kor instance, if in a
mantle composed of the.oxids of thorium and
cerium ten per cent. and not one per cent. of
the oxid of cerium be used the illuminating
power of the mantle is exceedingly low. The
oxids of lanthanum and of yttrium differ
from the oxids of the second class in this re-
spect and are like the oxid of thorium and
other metals above mentioned of the first
class. When, therefore, a small percentage
of the oxid of cerium is added toa compound
of the oxid of thorium and of the oxid of lan-
thanum or to a ecompound of the oxid of tho-
rium and of the oxid of yttrium, the oxid of
cerium excitesthe combined oxidsof thorium
and lanthanum and the combined oxids of
thorium and yttrium. Neither the oxid of
lanthanum northe oxid of yttrium when pres-
ent 1n large percentage acts as the oxid of ce-
rium acts in reducing the candle-power of the
mantle when the oxid of ceriumn is presentin
large percentage; but since the oxids of lan-
thanum and of yttrium have properties like
the properties of the oxid of thorium and not

like the properties of the oxid of cerium when |

the oxid of cerium is added in small percent-
age, as above described, it excites to high
luminosity not only the oxid of thorium, but
also the oxid of lanthanum or the oxid of
yttrium, of which the mantle is composed. .
A mantle composed of eighty-nine per cent.
oxid of thorium, ten per cent. oxid of lan-
thanum or ten per cent. oxid of yttrium, and
one per cenft. oxid of cerium possesses great
durabilityand highilluminating power. The

oxid of thorium may be replaced in whole or |

in part by the oxid of any one or more of the
hereinbefore - mentioned metals of the first
class, preferably zirconium or aluminium;
but I prefer to use the oxid of thorium.
Since the oxid of lanthanum and the oxid of
yttrium have like properties, the oxid of lan-
thanum and the oxid of yttrium may be re-
placed by a comparatively large percentage
of the combined oxids of lanthanum and of
yttrium.

What I claim is— -

1. Ahoodorframe foran incandescent gas-
light consisting substantially of oxid of tho-
rium,a comparativelylarge percentage of oxid
of lanthanum and a comparatively small per-
centage of oxid of cerium, substantially as de-
scribed.

- 2. Ahood or frame foran incandescent gas-

light consisting substantially of oxid of tho- 65

rium,acomparativelylarge percentage of oxid

of yttrium and a comparatively small per-

centage of oxid of cerium, substantially as

t described.

5. Ahood or frame foran incandescent gas-
light composed substantially of oxid of tho-
rium, a comparatively large percentage of the
combined oxids of lanthanum and of yttrium,
and a comparatively small percentage of oxid
of cerium, substantially as described.

4. A hood orframe for an incandescent gas-
light consisting substantially of oxid of tho-
rium,acomparatively large percentage of oxid
of lanthanum and a comparatively small per-

centage of any one or more of the oxids of

the hereinbefore-mentioned metals of the sec-
ond class, substantially as described.

5. A hood orframe foranincandescent gas-
light consisting substantially of oxid of tho-
rium, a comparatively large percentage of the

oxid of yttrium and a comparatively small
percentage of any one or more of the oxids

of the hereinbefore-mentioned metals of the
second class, substantially as described.

6. A substance for an incandescent gas-
light consisting substantially of the oxid of
any one or more of the hereinbefore-men-
tioned metals of the first class, a compara-
tively large percentage of oxid of lanthanum
and a comparatively small percentage of the
oxid of any one or more of the hereinbefore-
mentioned metals of the second class, sub-
stantially as desecribed.

7. A substance for an incandescent gas-
light consisting substantially of the oxid of

any one or more of the hereinbefore-men-

tioned metals of the first class, a compara-

tively large percentage of oxid of vttrium and.

a comparatively small percentage of the oxid
of any one or more of the hereinbefore-men-

tioned metals of the second class, substan-

tially as described.

3. A substance for an incandescent gas-
light consisting substantially of the oxid of
any one or more of the hereinbefore-men-
tioned metals of the first class, a compara-
tively large percentage of the combined oxids
of lanthanum and yttrinm and a compara-
tively small percentage of the oxid of any

i . .
one or more of the hereinbefore-mentioned

metals of the second class, substantially as de-
seribed.
In witness whereof 1 havesigned my name

‘to this specification, in the presence of two

subscribing witnesses, on this 24th day of De-
cember, 1900. |

LOUIS HICKS.

Witnesses:
GRACE GREMMOND,
THOMAS 1. DALTON.
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