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&5 essential change or dlsmtegratmn by the heat
towhichitis subjected: Such sleeveismade |
of crystelhzed magnesia which has been fused

_ in the electric arc¢ and which is thus reduced
 to a condition of the highest density, se that

PATENT OFFECE‘, -

WILLIAM S. HADAWAY JR OF NEW YORK N Y,

INCANDESCENT ARC LHGHT

SPEGIFIOATION formmg part ef Letters Pa.tent No. 620 808, duted Fe‘bruary % 1399
- Lppiieatien filed Peerua.ry 16,1893. Serial Ro. 870,511, s godel)

To a,ZZ whom' it may COnCern:

-Beitknown that 1, WrLLIAM S HADAWAY
J r., & citizen of the Umted States, residing at
New York, county of New York, Stete of New

' s York, have invented certain new and useful

Imp rovemente in Incandercent Arc-Lights,

fully described and represented in the fellew-'
ing specification and the eecempenymo draw-‘

- ings, forminga part of the same.
‘10 Thepresentinventionisbased ﬂpen the die--

covery that an unperforated- sleeve with a
bore fitted closely to the carbon. électrodes

can be made of such material as to be ren-
‘dered incandescent by the arc-and without

20 it is no longer subject to appreciable expan-
" gion and contraction by changes of tempéra-
. ture. Withsuch materialthesleeverequires

no casing of metal or analogoussubstance to
sustain it about the electrodes; but is of suf--
25 ficientstrength and Gurability to be supperted‘

“wholly by the electrodes, and no obstruction
 thus emete about the eleeve to. prevent the
 diffusion of the light therefrom. Inciden-
- tally the use of such incandescent sleeve op-

s0. erates to reduce the brilliancy of the light

and to increase its diffasion, while the circu--

- lar form of the sleeve and the absence of any
‘metallic casing permits the diffusion of the |
:light uniformly upon all sides of theare.

g’round to powder and mixed in a plastic mass

with magnesium chlorid, the mixture being

40 ‘then molded under hea.vy pressure mto the
reqmred ghape. .

With cylmdmeal eleetmdes llke the carbon

pencils in ordinary use the sleeve is made of

‘tubularform, with bore adapted to permit the

48 adjustment of one of the peucﬂe within the

sleeve to maintain the dre. The sleeve is
-preferably secured by atight joint to one of
. the electrodes and fitted movably to the other
- with as little clearanee as poeeible, 80 a8 te

the arc or reducmﬂ' its tempera.ture.
perature is thus. easﬂy maintained which

'lengltudmally or. trensversely |

In -
35 constructing the sleeve of crystallized mag--
nesia the mat,erral is first fused by the elec-.
- trie are, and the resulting cryst.als are then:

‘to the are with the sleeve in secfion inclos-

: exdude air from the are. With thlseenetruc- 50

tion the: space between the carbons is when
the lamp is in operation filled with gasesofa

high temperaturs, which offer far less resist-

ance to the arc than the atmosphere, and the

| carbons may thus.be separated to a greater 55

degree: and an arc of greeter i«ength be- mem-

| tained.

The heat; of the arc epemtee upon the en-

_¢ireling sleeve to raise the material of the
‘same 10 mea.ndeseenee, and the lamp thus 6o |

producesa light which is derived in part from

the incandescence of the sleeve and in part
| from: the ar¢ whose -light is tmnsmnted
- threugh the walls ef the. shell.

‘When the sleeve is attached te the upper 65

carbon and movable upon thelower carbon,

tho heated gases betwéeun the carbons are

"wholly prevented from escaping; as theyare
of much less density than the atmosphere,
-which. therefore tends to push them upward.

A
Asthey cannotescape upwardly,the airispre- .- -
vented from entering and elrculatmg about

A tem-

heats the .sleeve to mcandescenee and pro- ¥5

duces a light eombining the' quahhes of the
'epen are and mcandeeeen.t filament. - -

Anextended surface maybe predueed ilpen o
the sleeve by ribbing or corrugating the same' SR

The invention wiil be nnders‘teed by refer-
ence to the annexed drawings, in which—
Figure 1 represents- the. earbene adjacent

ing the space between the carbon points, - Fig.
2 is'an end view of the sleeve, and Fig. 3 a
gide elevation of the same when made of cy-

lindrical shape. Fig. % isa diagram showing
| an arc-lamp with the sleeve fitted about the
earbons and: attached to the upper carbon, as

represented in Fig. 1. Fig. 5 repreeente a
sleeve with a projecting 'belt to increase the
diffusion of light. Fig. 6 represents the car-
bon poeints w1th a sleeve in section about the
same and having transverse corrugations.
Fig. 7 is a side elevation, and Fig. 8 a plan,
of a sleeve having lengltudmal corrugations
or ribe.
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~ heated gases which are formed between fthe’

S

~ carbon.

A désignates the uppef electrode, B the

lower electrode, and C the sleeve surround-
ing them adjacent to the arc. The sleeve is
made of sufficient length to extend the car-

§ bons within the same a suitable distance to

allow for their consumption during a given
period of time and is shown cemented to the
upper carbon, so-as to rise and fall therewith
when adjusted by the carbon-rod A’.

When the arc is first established, the car- |

bons are close together, and very little air is
therefore inclosed within the sleeve, and the

ends of the carbon tend to expel such air
through the small space surrounding the lower
As the temperature of the gases in-

" ‘creoases the arc may be increased in length

29

- erated are unable to escape.
- Thesleevewhen formed of crystallized mag-

30

owing to the diminution of their resistance;

but such separation does not produce any ad-

mission of the air, as the gases which are gen-

nesia, asabove described, may be made nearly
transparent in character, so that the hght

from the arc is emitted freely through the

same, and when the heat of the arc has ren-

dered it incandescent the light is produced |
by radiation from the sleeve as well as from

the arc. -

- 'When the sleeve is attached to one of the
‘earbons, as shown in Fig. 1, the arc is ad-.
~ vanced toward one end of the sleeve by the |

consumption of the carbon to which it is at-

tached, and the point of ‘greatest incandes- |

cence therefore travels toward one end of the
sleeve during the use of the lamp. Thesleeve

- may, however, be held stationary, if'desired,
- and in such case the arc may be maintained

40

effect is produced in a greater dégree with
the construction shown in Fig. 6, where the

s
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within a certain part of the sleeve, where it
may be ribbed transversely, as shown in Xig.
5. When such rib becomes incandescent, it

throws the light in adifierent direction.from |

the other portions of the sleeve. The same

sleeve is corrugated transversely, and the
longitudinal ribs shown upon the sleeve in
Figs. 7 and .8 serve to diffuse the light in a
still different manner. Thocylindrical sleeve
is of course best adapted to-be rendered incan-
descent at various points in its length, as 1fs
shape and diameter are uniform throughout.

It is obvious that the arec in my construae-
tion needsno globeabout ittoprotect 1t from

620,308

escape through the lateral opening, andit has

also been proposed to confine an amorphous

‘mass of zirconia about the ends of the car-

bons to be rendered incandescent by the arc;

but in all such constructions a metallic ecasing
has been employed to support the incandes-

cent material, and the diffusion of the light

in every direction is thus prevented.

I have discovered that magnesia crystals
possess properties altogether different from
calcined magnesia and other substances here-
“tofore proposed for incandescent lighting by
the arc and that it possesses the greatest-den-
sity of which the substance is capable, so that
it is not subjecl to appreciable expansion and
contraction with changes of temperature and
is not disintegrated or cracked when applied
to the carbons about the are. 1 am thus en- -
abled to furnish a sleeve which requires no
metallic casing, but which can be supported
directly upor the carbons and which when
heated by the arc is thus adapted to diffuse
‘the light in all directions around such car-
bons. ~ The use of this substance thus mate-
rially changes the conditions under whichan go
incandescent envelop can be employed about -
the are, and as the substance possesses great
durability it is obvions that it furnishes a
very-cheap and effective means for increasing
the durability of the carbons by the exclu- 95
sion of air and of distributing the light in &
‘more diffused manner than- is possible with
‘the naked are.. IR I

‘Having thus set forth the nature of my in-
vention, what I claim herein is— |
“ 1. In an are-light, the combination, with
eiectrodes of uniforin cross-section, of a re-
fractory sleeve fitted close to the same about
the arc, and adapted when the light is in op-
eration to be heated to incandedcence in prox-
imity to theare. -~ | B *

2. In an arc-light, the combination, with
the carbon pencils, of a refractory shell fitted
close to the carbons about the are to beheated
thereby, and provided with a projection or
projections to diffuse the light when the shell
is incandescent. - T

3. In an are-light, the combination, with -
the carbon pencils, of a refractory shell fitted
close to the carbons about the arc to be heated 115§
thereby, and having a corrugated or rough-
ened surface to diffuse the light when incan-
descent, substantially as herein set forth.

4, In an are-light, the combination, with
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the wind or any extraneous interference, and | prismatic electrodes vertically arrangad, of a 120

the lamp may therefore be operated without

any globe; but a globe, as indicated by the
dotted cirele D in Fig. 4, may be uged with
the lamp, if desired, the globe being made of
clear-glass to transmit the light or'of orna-
mental ‘character when such effects are de-

It has been common heretofore to fit the
ends of the carbong within a laterally-perfo-
rated block, so that the light of the arc may

refractory shell fitted close to the same abous
| the arc, and sccured to the upper electrode
by a tight joint, the shell fitting movably
about the lower electrode, and adapted to be
heated to incandescence by thLe arc, substan- 125
“tially as set forth., S
‘5. An unperforated sleeve, for an incan-
descent are-light, formed of fused magnesia
and a suitable binder; substantially az herein
set forth. | |
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6 In an arc-light, the eembmatlen with my ha.nd in the presence of twe eubscnbmg

the carbon pencils, of ‘a tuvular rnperforated mtnessee

sleeve of fused magnesia fittéd close to the |
pencils about the arcandada ted tobe heated ' WILLIAM S. HADAWAY JR

5 to incandescence by the same, snbstantially Wltneseee
s herein set forth. - 'THOMAS 8. CRANE, |

In testimony whereef I ha.ve hereunte set ] - E:DW.{.RD F. KINSEY,
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