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Lo all wlom it may concern: -
Beitknown that I, OTTO BERNHARD FAHNE-
HJELM, a subject of the King of Sweden, resid-
ing at Stockholm, in Sweden, have invented
certainnewanduseful Improvementsin Meth-
ods of Producing Light by Incandescence, (for
which I have obtained Letters Patent in Great
sritain, No. 5,646, dated December12,1883; in
Belgium, No. 63,217, dated November 30, 1883:
in Krance, No. 158,572, dated February 5, 1854
in Italy, No. 16,377, dated February 10, 1884;
1n Sweden, dated Marceh 20, 1884, said Swedish
patent bearing no number; in Germany, No.
29,498, dated November 17, 1883, and in Aus-

tria-Hungary, dated January 15, 1884, butnot
numbered;) and I do hereby declare the fol- |
lowing to be a full, clear, and exact deserip-

tion of the invention.

It has heretofore been proposed to make an
incandescent light by supporting various ma-
terials of various shapes in a fuel-gas flame.
I have discovered, however, that the effect-

iveness of such a light is greatly increased if
~the incandescing material is supported in the

gas-flame, so as to disturb its natural shape
as little as possible. My method of producing
the said result is based upon the prineciple

~that the flame temperature of a gas-flame is
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they will present suf]

lessened by disturbing the free and natural
burning thereof; that if burned without un-
necessary disturbance or breaking up it will
produce sufficient heat to render the proper
bodies incandescent and produce a satisfac-
tory light; and to this end my invention con-
sists in the method by which I accomplish the

_ result stated.

I so divide and separate the materials to be
rendered luminous and incandescent that
icient surface to dissem-
inate the proper amount of light and so ar-
range them that they will not materially dis-
turb the free burning of the flame or break
up the same to any unnecessary extent, and
thus utilize to the greatest possible extentthe
calorific value of the gas. Any suitable min-
eral refractory body or bodies may be em-
ployed and suspended or held in contact with

the ordinary fuel-gas flame to produce light | for grouping the same together and holding

by incandescence—such, for instanece, as mag-
nesia, zircon, lime, and other analogous re-
fractory mineral substances or oxides—and
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any suitable arrangement of devices to hold

such a body in proper position relatively to
the flame may be resorted to and any suit-
able or ordinary gas-burner may be used.

such body or bodies must, however, be em-

ployed in such a manner asthat they will dis-
turb the free burning of such flames to the

slightest possible extent and at the same time

be subjected to the heat thereof. In order to
accomplish this result I have found by con-
tinued experiment and practice that itis nec-
essary that the said body or bodies be atten-
uated, and also arranged in such relation to
the burner that their free ends shall be sub-
jected to the gas-flame and that the axes of
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the bodies be substantially parallel with the

axis of the flame, so that such body or bodies
may thereby present the slightest opposition
possible to the flame as it ordinarily burns,
and that the tipsor free ends of thesaid body
or bodies, when grouped, should be arranged
in diffierent, planes, so as to conform in gen-
eral to the shape of the flame. -

- 'T'o produce incandescence rapidly, to dif-
fuse a sufficient voiume of light, and to fa-
cilitate the suspension and adjustment of the
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refractory body relatively to the gas-flame

and also to produce the same at such a cost
as to be within the means of the general pub-
lie, I prefer to employ a mineral substance or
oxtde capable of being converted into attenu-
ated bodies of suitable form. These attenu-
ated bodies I assemble in groups and suspend

or place such groups in contact with an open -

flame of water-gas. In a separate applica-
tion for patent filed on or about August 4,

1384, and numbered 159,649, and in certain

Létters Patent of tho United States granted
to me on the following dates and khown by
the following numbers, respectively: Febru-
ary 17, 1885, No. 312,452, and December 15,
1585, No. 832,650, I have fully describedthe
method of obtaining these attenuated refrac-
tory mineral bodies, the method of and means
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or 8115]_)611(111]0 them in the open flame of a

jet of water-gas and for adjusting the refrac-

IO

tory bodies 1elat1vely to the zone of combus-
tion or greatest heat of such flame,and there-

fore such details are not herein deseribed.

In the accompanying drawing I have illus-
trated by an isometrical view one mode of

orouping the attenuated bodies and holding

or suspending the same in proper relation to
the burner to subject them to a water-gas
flame and aiso one form of Sl]Gh attenuated

' body.
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In the drawing, A mchca,tes an ordinary fan
or fish-tail or other gas-burner; B, the shade-
holder composed of radial arms b, secured to
an interiorly-threaded sleeve b/, adapted to
be screwed to the exteriorly-threaded burner-
pipe «, to adapt said shade-holder for vertical
ad]ustmeut on the pipe «.

C is a standard formed by twisting together
two wires, the untwisted portion formlnﬂ at
one end diverging arms ¢, by which btd;l]d'bl‘d

~ the group cf attenuated refmctor} bodies D is
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held or from which said group is suspended.
These refractory bodies I have shown in the
form of needles, and they are composed of a
refractory mineral substance or oxide of the
character of those hereinbefore set forth, said
bodies orneedles being at one end embodied in
a refractory ornon-combustible substance—
such as common clay, fire-clay, or other like
substance or cement, as indicated at E—their

free ends being held or suspended in the

flame of the burner A.

The refractory substance or cement is con-
tained in a sheet-metal holder I, which holder
is suspendell from the arms of the support C.
The group of mineral refractory bodies are

-~ adjusted vertically relatively to the burner-
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flame by screwing the shade-holder up or
down and loekmﬂ' the same in position by
means of a %et-screw I, and said groun of re-
fractory bodies is adj ueted 1a,tera,11y or hori-
zontally relatively to theflame asfollows: The

untwisted wirq at the opposite end is formed
into a loop ¢’, that embraces one of the shade-

brackets, and below this is a second loop ¢,
into which takes a set-screw I/, that Works
in a threaded opening formed in a depending
lug b’ on said bracket-arm b, the untwisted free
end ¢® of the standard-wires bearing against
theunder side of the bracket-arms b, as shown,
to firmly hold the standard C in position.
Any other desired and suitable mode of
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Sllspelldll’l”‘ or holding the refractory body or
bodies within the burnel‘ flame and of ad just-

ing the same relatively to Smd Aame may,

however be adopted.

By convertmwthe refractory mineral bodies
into the form of needles or other attenuated
form they may be very rapidly brought to a
state of incandescence, while at the same time

a large surface is obtained by which the light

1S dlffllSGCl and from which it is radiated.

In the manufacture of these 1‘efmet0ry
bodies I prefer to employ magnesia, zircon,
alumina, lime, or other analogous materi als
or mmture of two ormore ot bllGh substances,
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owing to the intense light obtained there- e

from.
Having now v described my invention, what

I elmm, .—,md desire to secure by Lettors Pat-

ent 15—

. The herein-described method of produc-
ing Ilﬂ‘ht by incandescence, which consists in
subJectmw the free ends, arranged in differ-
ent planes, of a group of attenuated bodies of
refractory material to contact withagas-flame,
whereby the free burning of the ﬂame is dis-
turbed to the slwhtest pos‘ﬂble extent, as de-

Scmbed
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. The herein-described method of produd- |

ing hwht by incandescence, which consists in

_ SubJ ectmn' the free ends,arranged in different
planes, of a agroup of attenuated refractory

mineral bodies to contact with a gas-flame
with the tips or free ends of such bodies con-
forming in outline to the shape of such fiame,
whereby the free burning of the flame is dis-
turbed to the slightest poaslblo extent, as de-
scribed.

()D

3. The hercin-described method of pmduc-, |

ing light by incandescence, which consists in
subjecting the free ends, arranged in different
planes, of a group ot dttenuated bodies of re-
fractory material-—such as needles or lamel-
lee—t0 contact with a gas-flame, the axes of
the bodies beling Substantially parallel with
the axis of the flame, whereby the free burn-

ing of the flame is disturbed to the slightest
-possable extent, as described.

In testimony whereof Taffix my sig nature in
presence of two witnesses.

OTTO BERNHARD FAHNEHJEILM.

Wlmesses
C. A. DELLURK
NERE A. FLPWNG.
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