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B v@lé‘b‘tilizef by the ¢ Jeﬁmm current when the
lamn is in use and to form a thin opalescent
film on the inside of the olass glebe of the
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eitknown ;ﬁ}m” HInAM STEVENS MAXIE,
cnevalier of the Legton of lonor, mml and
or, a civizen of usm United
States, residing ab 10 ﬂaeeﬂ t’tlmtu Place,
London, inthecoun 'ﬁ, of Middiesex, Hngland,

Chavoe invented certain new and us eml Im-—

40

e L

proved Apparatus

manulacturing

lamp.

reserabling Hw diamond, will be less

for Manufacturing Fila-
ments for Kleatrie Lamps, of whieh the fol-
lowing is a speciiication. |

Ky invention reiates to an umm{l‘bw for
filaments for incandescent

ﬂf*]@@tii@ lamps., |

The tendency atb the present time in olec-
tric lighting is to use very high voltage, mm
in order to moet the new mm ivements arig
ing from this tendency it is necessary to 1n-
crease the resistance of the lamp-tilamoents
A8 IMUCh a8 pﬁﬁﬂi‘ﬁ]f& This can mﬂy be done

emely fine and long or
arbon @‘F which they are
3113? -refractory non-con-
Whe Tfﬁ.. mmh. materials as
d of boron are em-
16y are llabie to be

by malkin g tiiem ax
iw adding 40 the ¢
bml*m@f*ﬁ{% Some hig
ﬂ{mtmﬂ material.

carbid M‘ silicon and earbd

nloyed with the carbon,

,.L

to this objection, as it will endure a very

high ‘E:er;z.perzaut*s_we-'ﬁ*ith@ut being mm bilized.
- Matural diamond-p

wder——. e., natural dia-
monds redunced to p@‘?ﬂeim—-—mj h(}w ever, (0o
GXpensive o be u U(,,z this purpose even if
made from tho mem t kind of stones thal

Can be ohtained; but ﬁeemﬁmﬂ 50 my’ inven-
tion I am able to manufacture a gpecies of
mﬂmrﬂ which, whils Q]Ou{}ijflf nob e 53:_ ctely
gxXpen-
For this pur-

-l-;hr

slve than na w“fﬂl diamonds.

pose it is necessary to employ an extremely
ié-"iﬁ Xy E}leq Ulﬁ‘ 9114 —E_ a9, thﬂh L%}‘_ﬂ?}ej_&tﬂ“ e, d and
an important feabu: of my invention has

RS
ala’
i

veferencs to the manner in mﬂﬁiﬁ such great
pressure and high temperature are obt mLed
6 is well 1*3@1.”?1 ﬂ} 2t co 1’*};0“&1{* acid or car-

bon dlbklﬂ (CO,Y may be retained in the lig-

nid eondition s ﬂ,i 5 pressure of about from
{ive hundred teo six hundred pounds per

o squars inch at erdinary temperatures, bub

that if it be converted into ecarbon monoxid

the pressure required to conifine 1t 18 very |

Now diamond-powder is not subject

—

much greater. 1 take advantage of this fact
to obtain the high pressure iulld. temperature
I require by placingina strong tightly-closed
vessel cal Donie acid in the hqmd O § ohd COTL-
dition, together with carbon, preferably a
hydl*omvbonj such as gasolene, 'I'he car-
bonie acid and the hy drocarbon are then de-
composed by subjecting them to the voltaic
are, the oxygen of the carbonic acid being
thus caused to take up another measure of

carbon and to be thereby converted from car-
bon dioxid inte carbon monoxid. 'T'his de-
composition, together with the rise in fem-
perature, will produce the necessary pres-
sure, the wmpumuure of the carbon bem al
the same time raised so extremely high Lhat
the ecarbon in immediate contact v*im 0r COnl-
tigcuous {o the electric conductors, between
whmiz the veltaie are is produced, will be con-

- verted into aspecies of diamond-scales which

will scratel elass, while all the carbon will
be very much.modified.

In some instances it may be necessary to
continue the high temperature for a very long

time in order te allow the carbon to er *famlm

lize out of the carbonaceous gases. Of course
if the carbon or hydroecarbon be heated in
carbonie aecid alone very little effect would
talke 1‘]&&89 as no very high pressure would
be reached, whereas if a too farge quantity
01 ﬂ*ﬂ(ﬁh@@mban be employed a Ioose smubly,
and %0% dupemt ‘{"”{}1115 be formed; but by
having only a small excess of ﬁmbo_l———-f& Coy

just su fﬁ@leut to convert all the carbonic Eb{}ld
presentinto carbon monoxid with a little frec
hydrocarbon remaining—then the erystalli-
zation may take place from the residuum of
cases, and if the process be continued long
enough diamond-crystals or a species of dian
mond-carbon ma bﬂ formed. ‘The diamond-
%Tbﬁﬁ instead 0£ being of a very low resist-
ance, which ig peculiar to earbon whose tent-
pem‘w ro has been raised ver v high, will hmre
imparted to it & high quality of electrical ro

sistance. In 14 01’ it maybe*“oneifecblvcz*w

tallized as to alt on other prevent the passage
of an electric current through it. This of
course depends upon the length of time that
the aforesaid treatment is continued and

the temperature employed during such treat-

ment.
In some instances all the ing
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forforming lamp-filaments may be mixed and
subjected to the high temperature and pres-
sure or the said ingredients may be treated
singly. It will thus be possible to so change
the constitution of the carbon or other ingre-
dients as torender them highly advantageous
for the filaments of electric lamps. In any
case the temperature to which they are sub-
jected is higher than that to which they will
be subjected in the lamp itself.

The carbon obtained or the ingredients
treated by my method are afterward reduced
to extremely fine powder, mixed with suit-
able vehicles-—such as tar, piteh, or sugar—
and then molded into filaments, which are

“retorted” and ‘“flashed?” in the usual man- -

ner. 1t will be obvious from what has al-

ready been stated that the electrical resist-

ance of the filaments will be in proportion to
the gnantity of the diamond-carbon employed
1n their manufacture.

In the accompanying drawings, Figure 1is

a side elevation, I'ig. 2 a vertical section,
and Fig. 3 a plan, of one form of the appa-
‘atus for usein obtaining a high pressure and
temperaturc according tomy invention. Tig.
4 1s a vertical section, and Iig. 5 a sectional
plan, of a modified construction of the said an-
paratus.

eferring more particularly to Figs. 1 to 3,
A is o strong vessel of approximately cylin-
drical shape, furnished with trunnions A’ A/,
by which it is pivotally supportedin a frame
A% This vessel is preferably made of steel
lined with suitable refractory material, such
as bricks of compressed silica or compressed
magnesia, to proteet it from the heat to which
it is subjected internally when in use. The
endsofthesaidvesselare provided withstrong
detachable serew-covers or serew-stoppers A
A, cach of which has a lever-handle AP o
enable 1t to be conveniently unserewed when
elther of the said covers is required to be re-
moved for the purpose of obtaining access to
the interior of the vessel.

B ' are carbon penecils or electrodes
mounted in metallic holders 0 0, forming part
of hollow stems 0% that extend through the
atoresaid covers A" AL The carbon peneils
are arranged coaxial with the vessel A, one
of them being eapable of longitudinal move-
ment with respectto the other, so that the dis-
tance between their adjacent ends ean be
varied according to requirements. Tor this
purpose the stem 0* of the holder U passes
through a stufling-box @, forming part of the
plug-piece a’. This stem 0* is connected at
its outer end with another stem 0%, which is
screw-threaded and passes through a nut Ot
LThe said nut is mounted in a eross-piece 07,
S0 as to be capable of revolving without slid-
ing, the cross-piece 0° being connected by
bolts 0% to a disk or bar «*, which is serewed
to the aforesaid plug-piece ¢’ and secures the
latter to the cover A% Thenut 0! is furnished
with lever-handles U7 to permit of its bein o re-
volved, while the stems 0* 0® are prevented

2 618,705

from revolving by a feather 0° on the carlbor-
holder engaging with a longitudinal groove
¢” in the plug-piece. This plug-piece is insu-
lated from the surrounding metal by suitable
insulating materiala®. The other carbon pen-
cil B"is carried by the stationary holder 0,
the stem 0° of which passesthrough the serew-
plug A* and is insulated therefrom by insu-
lating material §”, such as mica or asbestos.
In order to keep the carbon-holders cool, I
make the said stem 0°0° of the movable holder
b and also the stem 0% of the fixed holder I
hollowand arrange within them a central pipce
or tube O with an annular space 0 around
1t. Theextremities of the stems are provided
with inlet and outlet nozzles U LY, one of
which communicates with the pipe (' and the
other with the annularspace 0!, Cold water
can thus be allowed to circulate through the
carbon-holders and the parts directly con-
nected therewith.

The apparatus illustrated by Figs. 4 and 3
1s provided with a lining A% upon which the
vessel A Is shrunk, the said lining having a
spiral watercourse A" around it for the eir-
culation of cold water, which enters at A% and
escapes at A,  The plug-piece o' is likewise
formed with a hollow head «°, communicat-
g with longitudinal passages ' and with
inlet and outlet nozzles «* o for enabling cold
water to circulate through said plue-piece
and keep it cool. The serew-stopper A?isin
this example provided with an obturator A,
composed of asbestos and plumbago with a
slight admixture of paraftin-wax for assisting
i rendering the vessel A gas-tight.  Ttisalso
provided with a tootlied segmental portion A",
adapted to gear with a worm A", mounted
on an axle furnished with a crank-handle A™
for revolving it. The said upper stopper AF
is formed with interrupted serew-threads, so
that by giving approximately a quarter-turn
thereto it will be released from cngage-
ment with the corresponding interrupted
screw-threads on the vessel A, To permit of
1t then being readily removed from the ves-
sel, the said worm and the crank-handle are
adapted to be disconnected by forming the
worm with a loneitudinal central hole of ree-
tangular shape to reccive the axle, whieh is
also of rectangular shape at the part where
the worm fitsit. Theend A¥of the said axle
and the portion A™ are made eylindrieal to
fit the bearings A%, When the axle hagbeen
revolved a suflicient number of times to turn
and release the stopper, as aforesaid, the said
axle can be withdrawn longitudinally from
the Dbearings A” and also from the worm,
whereby both these parts are at one opera-
tion detached from the vessel A.

In using the apparatus the earbon or hydro-
carbon is placed within the vessel A, together
with a quantity of carbonie acid, preferably
in its solid or snow-like condition. The ves-

sel 1s then hermetically sealed by tightly
serewing on the serew-stoppers, and the elec-
- tric current is then allowed to pass between
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the carbon pencils.
rises by the heat generated by the electric

current the solid carbonie acid in the pres-
“ence of the carbon will be converted 1nto ear-

bon monoxid and a great pressure be there-

Dby generated within the vessel, as aforesaid.
The continuance of such high temperature

and great pressure will convert the carbon
into a very hard and ecrystalline condition,

which after its removal from the vessel is

crushed into fine powder for use with the car-
bon employed in the manufacture of the fila-
ments, as already explained above.

I do not confine myself to the use of the

said apparatus for obtaining ecarbon in a hard

and crystalline condition, as above stated,
as the said apparatus may be used for treat-
ing other substances requiring to be subject-
ed to high temperature and pressure. Lor
11151:&11@@, ordinary lamp- filaments after he-
ing retorted in the usual manner may be
* wmed in the apparatus so as to heat them
to amuch higher temperature than is possible

when they are heated at atmospheric pres-

sure. In this case I prefer to employ a hol-
low carbon conduetor to.contain the filaments.

I do not elaim herein the method deseribed
of manufacturing filamentsfor electric lamps,
the same having been made the subject-mat-
ter of an appheahmn {filed by me January o,

1899, as a division hereof and bem"mﬂ faeual

No. 701,220.
“What I eclaim is—

1. Apparatus consisting of a vessel pro-
vided with trunnion-bearings to permit of 1ts
moving in a vertical plane, of a serew-cover
for her umt,lea,lly closing said vessel of an elec-
tricallv-insulated pluﬂ therein, of a hollow.
head to said plug eomnmmeaunﬁ with inlet
and outlet nozzles throu gh which water enters

As the temperature

and leaves the hollow head to keep vhe latter
cool, of elecirodes mounted in holders located
at o ppo@zte ends of said vessel, of stems on
anid holders extending to the exterior of the

said vessel and forp ed with passages com-
municating with the holders and *mth inled
and ocutlet ﬂmdm through which water enters

and leaves said holders to keep them cool, of

a nub carried in a frame and engaging with
serew-threads onone of the stems 01 the clee-
trode-holders, of handles on said nut Loy turn-
ing 1t and thmeby shifting the holder so
25 Lo adinst the distance bem cen the elec-

trodes, of & lining for said vessel such lining
“having a spiral watercourse for the entrance

and efﬂt of cold Wﬂter& and of a source of
electricity for supplying electric current to

the electrodes, substantially as and for the

PUrpose Spe@lhem

2. In an apparatus consisting of a vessel
capable of being hermetically closed by an
interrupted screw-cover anG naving elec-
trodes mounted in adjustable holdcz.:; to
which electricity is supplied from a suitable
source; the combination with the said vessel
of & toothed segment on said cover, of a

crank-spindle hmum a rectangular pormon
of a worm adapted 10 lcosely it said rectan-
oular portion and engage with the teeth of
the said toothed ﬁ:egment ou the cover, and
of brackets to temporarily receive said crank-
spindle when the cover is operated -substan-
U.;ﬂly as and for the purpose described.

n Lestlme:my whereof 1
my hand, in presence of two subseribing wit-
nesses, this 7th day of November, 1598,

HIRAM STHY NG RLA XM,

Witnesgses:

- PAREER %‘@J‘l TAGT,
Irrrany C. J%iﬁ}ﬂsgnmiﬁ.,

have hereunto set
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