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To all whom 1t may concern: -

Be it known that I, Francis M. K. Cazin,
a citizen of the United States, residing at 1108
Bloomfield street, in the city of Hoboken,
Hudson county, State of New- Jersey, have
invented new and useful Improvements In
the Manufacture of Electric Incandescent
Lamps, Method and Product, of which the

L

- following is a specification -
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The invention relates to the class of elec-
tric incandescent lamps disclosed 1 my
grior applications, to wit: December 7, 1892:

er. No. 454,412: Patent No. 523,460—dJuly
24, 1893: Ser. No. 481,332: Patent No.
523.461—July 24, 1893: Ser. No. 481,321
Patent No. 566,285—September 11, 1895:
Ser. No. 562,189: Patent No. 620,640—
October 29, 1895: Ser. No. 567,332: Patent
No. 621,291—O¢tober 15, 1897: Ser. No.
655,312: ‘Patent No. 621,292—February 2,
1899: Ser. No. 704,218: March 21, 1899: Ser.
No. 709,902: Patent No.-640,366—July 27,
1899: Ser. No.725,288: October31,1899: Ser.
No. 735,439: January 27, 1900: Ser. No.

3,061: January 7, 1903: Ser. No. 138,084:
February 2, 1903: Ser. No. 141,501: Patent |
N_O'.

No. 786,727—March 3, 1903: der.
145,871: August 27, 1903: Ser. No. 170,940:

September 1,1903: Ser. No. 171,515: Patent

No. 760,849—November 30, 1903: Ser. No.
183,270. T .
The invention has, the same as those dis-
closed in the above-cited applications, the
object, to provide_for an improved lamp of
the designated kind and of a simple, efficient
and effective construction, which will readily
serve its intended purpose,—and the afore-
said applications are referred to for the pur-
pose of avoiding a repetition of the qualifica-
tions of parts and a specification of their
functionai) requirements, so far as not now
newly disclosed. . T I
The invention which 1 desire to secure
patent for by this present application, 1s
further development of deta,ills in the hight-
producing part, viz., in the illuminant of the

-~ electric incandescent lamps described by me

b0

‘in my previous applications for patents on

such improved lamps, on which so far seven
patents have been 1ssued to me, and 1 refer
to the contents of .the records in these said
cases, and to the said patents, for all infor-
mation ‘that may be required for rendering
tlllis present application more intelligent and
clear.

In spe_ﬁi&l do T desire to protect this inven- |

4 .
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1

tion in its broader character as an integral
luminant structure of a metallic conductive
element and a body of rare metal oxids.
My present improvement has mainty the
object of substituting in electric incandescent
lamps, in place of the present illuminants,

‘improved light producing parts, such as

herebelow disclosed, the general purpose of

| the improvement herein disclosed being pre-
. cisely the same as that of my preceding ap-
plications, and especially as that of my prior

application No. 735,439, namely the produc-
tion, at a stated electric current expendi-
ture, of a comparatively and proportionately
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ereater amount of light as against-the lamps -

of present tradé, and of such light in color
and power as 1s best adapted to common use,
and in lamps {it for being operated for -a
longer life time, and to efiect such produc-
tion mainly by the utilization of new mate-

rials and hereinafter described in the lumi-~

nant part orstructure of myimproved lamps,

which materials were not before so utilized 1n-

the art of electric light making. And as ma-
terials utilized by me to the said effect, I
mention a certaln class of rare metal oxids
and a certain class of metals of the osmium-
ruthenium kind, or class. |

-Such improvements, relating mainiy to
the luminant part or parts or structure of the
lamps, I intend as well for electric lamps
with one or more protecting giass bulbs, as
for such without such protection, as well as
for such with such glass bulbs that are filled
with air, gas or vapor, as for such that have
one -or more bulbs air-exhausted, or have
some so filled and another or others ex-
hausted. (Compare my Patents No. 566,258
and No. 621,292).

"The 1mprovement or lmpfovemehts which -
T desire to obtain patent for by this applica-
‘tion were alluded to by me in my appiica-

tions No. 555,312, of Oct. 15th, 1897, and
No. 735,439, of Oct. 31st, 1899.

I desire it to be understood that 1 do not
select carbon or any other material as the
material exclusively to be used in the elec-

trically heated part of my lamp, but on the

contrary I propose to use any one single or
mixed or compound material for such part as
will adapt itself to the functional perform-
ance required in an electric incandescent
lamp, such as I have specified and described
heretofore, as aforesaid, and as- I shall de-
scribe and specify herebelow.

The selection of material will in each con-
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. nated by any of the known processes of such .
elimination, for instance, running out by’

= . 877,408

crote case be the result of the i:'cquirementé of | ing a heated part of the conductive clement .
y- the function of conducting

such case. Yor instance, whenever I desire
to eliminate core or fillet from the luminant
or heated part, be it before or be 1t during
the operation of the lamp, then and m that
case 1 select’a material which can be elimi-

- melting (tin, zine, bees-wax,) or by the solu-

10

tion or wet-extraction process, (inetals; ete.,

easily forming soluble salts with dﬂlltetl_

acid). - |

- When on the other hand I do not desire to

20

25

eliminate the core or any other structural
15 P

art of the heated part in my lamp, but do
on the contrary desire to preserve the core or
other part of such rheateg part of my lamp,
as the means for supporting the lummant
part or structure, 1n tiat case I preferably
select and use material which, almost to the
exclusion of all others for the'main functional

erformances of conducting and producing
light, I have been using in the heated part or
parts or structure of my-lamps, namely, met-
als and metal oxids, and of the latters pref-
erably certain one or more specified oxids of
rare .metals. - (Compare my Patents No.
621,291, page 1, 88th line, and No. 620,640,

atents.) - | |
In the specification to my Patent No.
621,291, issued on my application of Octo-
ber 29. *895, the following definition of these

6%1d§°18 given on page 3, lines 95, etc.,

nafiely: “In using the designation ‘rare
metal oxids’ I intend to designate all those

 earths or oxids which combine with a high
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point of fusion, the peculiar qualities of more
readily becoming incandescent or luminous
under the influence of heat than other mat-
ter, and without confining myself to the use
of single earths or of definite mixtures there-
of.”" Since then the fact has been experi-
mentally established that lime, magnesia
and zirconia, though fusing at high tempera-
ture only, do not possess the peculiar quali-
ties which would place them 1n the class of
“rare metal oxids,” a fact which, though ig-
nored at an earlier period, 1s at present ac-
cepted and corroborated by all competent

experimenters in regard thereto. This has
resulted in the acceptance of a class-distine-

tion between ““earthy oxids,” (such as lime,
alumina, magnesia and zirconia), and “‘rare
metal oxids,” (such as the oxygen-compounds

. » | " -
‘1 the solid state ol beryllium, casium, ce-

ritm, chromium, didymium, erbium, ger-

maniuim, gallium, indium, iridium, lantha- |
num, lithium, molybdenum, niobium, palla- .

dium, rhodium, -ruthenium, rubidium, sele-
nium, scandiuin, samarium, tantalum, tha-

lium, tellurium,thorium, titanium, tungsten, |

uranium, vanadium, wolfram, 'and. ytter-
bium, and others of same functional quali-

fication. Moreover, 1 repeat, that disclos-

~ page 2, lines 79, etc., and other parts of these
30 P | |

- of the lamp

and of resisting to electric current, to the effect
of producing heat primarily and not by an
specifically preferred or selected material,
do use in or for such part-any material func-
tionally fit, singly or in conjunction with

other material to be used in or for such part,

he the material carbon or metal or metal
oxid, or any mixture thereof, as long as they
or their mixture perform the stated %unction,
and in regard to using any class of metal 1n
conjunction with rare metal oxids I refer to
my application of Feb. 2,-1899, patentea on

| November 13, 1906 to which specific refer-

ence is hereby made, and which -1s made &

part hereof. .

Whenever an attempt was made of utiliz-
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ing a body of earthy oxids in the luminant :

of an electric lamp, neither an increased
light efficiency nor a prolongation of life
was the effect of such utilization on the
lamp, but when I, as disclosed in my applica-

85

tion of October 29, 1895, utilized “erbia and -

yttria and other oxids of the specified
character and suitable for the specific pur-
pose,”’ in other words when I utilize a body

of rare metal oxids in the luminant Eaﬁrt or
th- light
efficiency and the life of the lamp were:

structure of an electric lamp, bo

materially increased. The one thing would
not serve the purpose, but the other would.
For further information as to that which 1
designate when I mention ‘‘rare metal
oxids,” or ‘“certain rare metfal oxids,” 1
refer to my sapplication No. 725,283, 1
preferably give to such oxid bodies the forms

90

95

100

indicated, among others, in my amendment -

of February
of “October 29, 1895, namely of cyhinders or
tubes, and, jointly.therewith, of either an

10th, 1896, to my application

105

' - % »
electrolytic deposit or of a pseudo fiber or -

fabric. (Compare my Patent No. 621,291,

page 96, etc., and other previous disclo-

sures.) And I may usc or not use admix-
tures with the oxids such as fluor spar, (com-

110

pare my application No. 704,218, and pre-

ceding 'ones,) and may mix in solution or
suspension, (compare my Patent No. 621,291,
page 1, lines 89. and 90,) the metallic oxids
and their salts. And I do not-exclude from
the said oxids even those of the metals; such
as herein further specified and.preferably
intended for the main conductive element m

the form of an electrolytic deposit, which

metals, when present in their metalhie form
within the body of oxids, assume 1m part-or
In an accessory anner, or even mainly, a
conductive function in connection with such

oxid-body or -core, as hereinbelow further

explained. . .

nstead of covering, the core, fillet or 1ila-
ment with an oxid,“f now propose to cover
the same by some.of the metals which will,
.ader the influence of the electric .current,

b ol
-
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~steel, (carbureting).

10

19

20

25

30

“described in my Patent No. 620,640, on
page 2, in lines 99 to 112, as follows:

35
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enter into a compound or into a mutual
impregnation with the materizal of the core
or fillet in some similar'way; for instance, 4s
a compound or mutual impregnation be-
tween iron and carbon which will produce

prefer for the stated purpose, on account of
their functional properties, the metals of

the ruthenium osmium class, because their

temperature of fusion is so high, that at
incandescing white heat they do not melt,
as for instance platinum does, and of other
metals I do ()n{)y use those which will not
melt at the temperature of -white ncan-
descence, but I may use any other metal or
alloy ‘of approximately as high a tempera-
ture of fusion,—whenever 1 can, as in the
case often alluded to, of iron and carbon, 1n-
crease their practical infusibility by impreg-
nating them, or mixing with them carbon
or some other material, that will have that
effect. But -even though and in case I.do

cover, as often described and as hercabove.

mentioned again, the core, fillet filament or

materially heated part of the conductive

element, primarily though not ultimately ;

consisting of carbon, with oxid of any one

or of several of the rare metals, as specified
‘in the 11th paragraph of this specilication,

then _the re-action occurs such as by me

“When the carbon filament 1s coated very

thinly with oxids of the stated naturc and 1s |

subjected in vacuo to an electric current, a

. very slight re-action takes place, the simul-

40

taneous result of which is the formation of

carbon .oxid and the deposition on the fila-

ment, reduced both in volume, and m con-

ductivity, (increased resistancey) of a fine

metallic skin or stratum, by means of -which

a compensating increase of conductivity
(loss of resistance,) is provided. If thg

. operation is continued- until the metallic

45

50

29
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gkin is, minutely thin as it may be, homo-

geneous, the re-action will cease.” |
Andinsofarasmost of these rare metals also
partake in the characteristics of high tem-
perature of fusion and great aflinity to oxy-
gen, by which they class physically and chem-
1ically with those of the ruthenium osmium
class, they are also subject to the hereabove

specified entering into a compound or into a |

mutual impregnation with the material of
the core, or a remainder thercof, forming a
compound or mutual impregnation, analo-
gcus to steel, with the metal reduced as afore-

- said from Its ‘oxids as present originally, to

its metallic form as hereahove also specified,
be it in part or entirely. On account of the
metals of the ruthenium osmium class sin-

ely being non-ductile and on account of an

electrolytic deposit of any single such inetal

- being crystailine, while my invention also con-

65

tem pl_at-és the use of such single metal, t-h(m__gll ’h

Among the metals I

it be brittle and not preferable for the stated
purpose, I prefer to mix more than one of
these metals in solution in the electrolyte, by

| doing which I produca electrolytically an

amorphous, tenacious, ductile coating, pref-
erably mixing osmiate of potash and chilorid
of irtdium. | '

As indicated I prefersbly enlpl?y,electi‘o- -

Iytic deposition of such metals as I intend to
apgly to a pr.imarﬁ' core. -
From all that which in the preceding para-
graph has been stated in the qualification of
the metals, entering into the by me invented

70

75

alloy-filament, which as disclosed mn my ap-

plication No. 725,283-—of July 27, 1899 1t 1s

evident beyond a possible doubt, that the

metal platinum does not thereto belong, such
having been long known to the art as abso-
lutely unfit for the function asfilament 1n any
incandescent lamp, an unfitness which 1t 1m-
parts in a more or less high degree to all
of its alloys, even with the by me selected
metals of the ruthenium osmium class, to

which platinum does not belong, althou]gh
ts

chemically it ranges in their proximty.
physical qualities, which alone determine 1ts

80

85

90

fitness or unfitriess, are much nferior to

‘those of the metals of the ruthenium osmium

class, when the requirementsin a filament are
considered. As well and generally known,
platinum melts hefore it is made to fully -

85

incandesce under electric current..® On the

other hand its aflinity to oxygen is much less
dctive or practically inactive, while in its
pure state 1t is highly ductile and not brittle,
or powderable, as the metals of the ruthe-

nium osmium class in their native state ex-

clusively are. (Compare my Patent No.
523,460, page 3, line, 121.) Notwithstanding
these good qualities, the fact that it melts
before attaining the temperature of white
incandescence, renders platinum,, as stated,
unfit for the function assigned to the coatings
or cores in the luminant, as herein disclosed
by this applicant.

Before immersing the filament-core in the
clectrolyte I may prepare its surface for the
deposit of osmium-irklium, ete., by a pri-
mary deposit of zine and by bringing the
zine -cover into contact with iercury, re-

spectively amalgamate the same, or 1 may

primarily electrolytically deposit any other
metal, and I may amalgamate such other
metal such as copper, or I may expose 1t
directly to. further electrolytic deposition.
It 1s by this process of intermediate coating
that I succeed in producing a uniform cover
of osmium-iridium, or of other metals of the
sanie or equivalent class.

It goes without saying that zince, mercury

or any other metal, intermediately used, dis-

appears in the further manipulation of the
filament, be it by dissolution or by evapora-
tion. | _

When I have set the osmium iridium fila-

-
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ment into ah exhausted bulb, or'into a func-
tional equivalent thereof, and have the cur-
rent turned on, at the proper moment, even

while completing the exhaustion, or when a

virtual vacuum has been effected, and when
there is carbon present, aside from eventual
evaporation of such.carbon, a carburizlz?tion
of metal-takes place, and it depends o1 the

Eroportionate thickness of metal and of car- |

on, whether the carburization takes in the
entire carbon part, or all of the metal-cover,
or leaves some carbon, or some metal, yet
mntact. _
filament for electric vacuum lamps of highly
improved character, as hereahove specified.
ncrease of tension Iin the current to a

~certain voltage destroys the purely carbon

20

29

filament. - The same tension produces i the

metal (osmium-iridium, ete.,) covered fila- |

ment eventual carburization only, the fila-
ment continuing under all normal tension to
maintain its shape and to emanate light.
But even the thus -obtained .and improved
filament is by me further improved in the
method already disclosed as heretofore stated
in' my application No. 655,312, -

If I desire toso furthérimprove the filament

-in my lamp, 1 cause a further electrolytic de-

30

35
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posit on the osmium-iridium cover, and for

such deposit I select a metal or metals of the |
rare-metal class, the oxids of .which have

hereabovée been mainly cited, and mixtures
of these oxids; and as heretofore stated 1n
my application No. 655,312, I enter the com-

pound filament, as described, into the par- |

tially air-exhausted bulb, or its equivalent,
such as the bell jar of an air exhausting ap-
paratus. Unless the filament was previousr*
oxidized on tts surface, I-then and there sub-
ject the same to electric current and pernut

rartial or entire oxidation of the metal coat, |
)

efore,. in case a4 bulb has been used, sealing
the same. | ' - -
The electrolytic deposition of rare metals,
such as specified, is conditioned on the ab-
sence of water in the electrolvte because with
water present some. of the stated rare metals,
in the nascent state oxidize in decomposing

water, 1 therefore in the first mstance may

select a primary deposition in a non-aqueous
electrolyte and subsequent addition of water
thereto. instead of oxidizing in air or oxygen
a primary metal-deposit. By such oxidation
the suiface of the filament, then covered
with adhesive rare-metal oxid, possesses the
quality of reducing the. dark-heat-rays-in

~ proportion to increasing the emanated hght,

60

the entire filaient performing the functions
of conductine the current and of producing
heat and heht. ' | L

When producing by my new process the

stated metal- and oxid-filament, such as de-

65

seribed hereabove in particular, Lfound that
I obtained a filament of less brittleness, of
greater co-hesiveness and of increased tor-

In both cases I have producle _a |

sional strength, because, 1st. I avoid using
the metals in either gaseous or molten form.
ond. I prepared an electrolyte in liquid form
at normal temperature. 3d. I introduced
and used more tnan one of these metals mn
the liquid electrotype. 4th, I so adapted to
the purpose the mixture of solutions and the
dimensions of the electric current applied to
the electrolytic action, and the direction of
current, thet a metal deposit was formed,
containing more than one of the stated
metals and each in proper proportion.

It is absolutely 1mmmnaterial, as far as the
solution is concerned, whether the deposit be
used later as conductor at normal tempera-
ture or at suitablv increased' temperature,
and whether incandescence be the direct con-

| sequence of heat, or whether heat produce in-

termediately . conductivity and then mecan-
descence, the observable and useful eflfect be-
ing entirelv and absolutely the same,—
whichever the scientific explanation be,

“@iven for the phenomenon of incandescence

produced in normally non-conductive matter
underr current. - But applicant states, that
he. in harmony with all scientific.authorities
on such matter, rejects the explanation, that
oxids, when they have been made to mncan-
desce under electric current,—assume the
function, such asin science is understood to be

that of an electrolyte, and that the oxids then

constituie: “a solid electrolyte, or an electro-
Iytic conductor, though in absolute abscence
of electrodes.” |

T

- T

T,

Fy

By all scientific and technical terminology,

as now in general, international and uncor-

| rupted use, the ‘‘solid electrolyte has no ex-
| istence in fact, but only as the result of an at-

temnt to circumvent a prior inventor’s privi-

lege,—and to attribute that,—whichisknown

to be, and by all scientists of repute accepted
to be: ‘“‘chemical reaction under -electric
urrent and by the heat thereby set free,”

- (a reaction, which is successfully prevented

under these conditions by chemical insula-
tion)—to an electrolytic wandering of mate-
rial 10ons,—an eflect never proven or corrobo-

rated by -any scientist, except the pseudo-

scientist, who originated the false teaching.
(Compare in The XXth Century Flectric
Light, pages 45, 46 ind 56 and applicant’s
Patent 620,640.) | | |

1t is equally immaterial, whether the clec-
trode used in the deposition of metal receive
the deposit on its faces exclusively or in 1ts
pores also. =~ . . |

I consider the product obtained- (prefer-

ably curbureted osmium with a minor - ad-

mixture of iridium) as analogous to steel
when compared with iron, where a’ very
small presence of carbon changes the physteal
qualitics of the iron, or as analogous to the
various rare-metal-oxids, where the pres-
ence of one such-us cerin, as a stoall fraetion
of tho whole, such ss thoria, chenges en-
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tirely the light - producing quality of the | ruthenium osmium class in tubular form

whole, the effect not being dependent on the
presence of carbon. ~Morever 1 am fully

aware of the general faculty, as stated, of |

carbon, of increasing the resistance to fusion

of the so carbureted metals, such as the

cited steel and carbureted osmium-iridium,

and therefore I include these carbon-metal-

compounds as the material used in building

3 ' - ! . M -
up singly or in combination with other mg~-
- terial the luminant of my improved electric

incandescent lamps. _ ‘
The electrical current-expenditure in the
lamp with the newly discovered improved

filament, is Teduced to 1:5 to 2 Watts prr

candle Eower, the former being the main re-
sult, when such a filament is further em-

bedded in a thin coat of rare - metal - oxid,

and the current applied may be of higher
tension, than applicable with an exclusively
carbon- or exclusively metal-filament. And
I found the functional qualities of a filament
having a surface of metal of the ruthenium

osmium class, materially enhanced by coat-

ing the same with another metal of less afhin-
ity to oxygen but of a similar resistance  to
fusion and evaporation, while in the metallic
state, it becoming Possible by such coating
to use the coated filament either in an air-

filled bulb or housing or even under free ac-

cess of the atmosphere,

The by me improved electrolytic p’rdcéss of

manufscturing the luminant in my improved
Jamps, such as preferably applied by me, is

'in its general character the same, as indicated

by the adjoined drawing (Fig. 1) which
originally formed part of my application No.
655312, but was withdrawn therefrom pre-
vious to issue of patent No. 621292. Iy
shows that the two ends of the filameént-core,

as-one electrode, are attached to the sarhe

pole. The other electrode may be dispensed
with in its complicated form, as long as this
second pole is immersed into the electrol?'t-e.
I preferably prepare the liquid electrolyte
by dissolving osmiate of potash mainly with
a  small admixture of chlorid of iridium.
And I assurme that the deposition of the two
metals is brought about in a secondary re-

action, hydrogen being set free and reab-
sorbed in a double reaction. This process

not only but the product also thereof may be
further deseribed as follows:— .

In the first instance, I do not necessarily

use the core in the electrolyte in its final form

(horse shoe or other) but my product being
ductile, I have the facility for bending the

filament as by me produced, when 1t 1s set
up on the glass-base. o

" In the second instance, when using @
metallic -core, I do not select platinum as
such but T do select a metal as core which
(such as tin or zinc¢) I can and do discard by.

melting or by evaporation or soluticu, leav-

L]

mainly, thereby imparting to the filament
made thereof a greater tensile strength. y*
In the third instance, I do not use any of

the stated class of metals in molten or vapor

form, hut do use them exclusively in liquid

solution thereby . avoiding the poisonous

effect of these metals in such form, and from
such solution I preferably deposit, not one
metal at a {iine, but I deposit more than one

of these metals simultaneousty.

In the fourth instance, I preferably coat
the filament made of these stated metals

with a coat-of fine metal viz. metal, which,

when heated in air, will not oxidize and

| which protects them against oxgrgenla,tion

and other deterioration, such a fine metal

being selected in corsi-eration also of ‘its

temperature of fusion and evaporation.
In the fifth instance, when one metal ex-

clusively is deposited 1t appears in crystal-

75

80

85

line structure of very small cohesiveness and

| extremely brittle and non-duétile, and with-

out the homogeneity, which is absolutely in-

dispensable for the performance of its intend-

od function, while on the other hand the two
metals deposited in mixture or as alloy b

the eléctrolytic process now by me disclosed,
have an amorphous,” homogeneous nner
strueture of great cohesiveness which befits

{ them for the intended function as a stable

protection and support of a conductive fillet
o= ag g stable conductive element in them-
selves.. - |

In the sixth instance, whenever the fillet
or core is of carbon, then a reaction takes
place as already stated hereabove, which in
order to produce a practicable filament,
must both be known an! be met in the mak-
ing of a filament. Unls ss specially rovided
for or met by the proper remedy, this reac-
tion leaves no lumirant, such consisting of
carbun and a stated metal, but it leaves a
luminant of one soic material only, namely,
of 8 carbon compound of the stated metal.
And the dual nature or inaterial in the prod-
et can be preserved only, by proportioning
the carbon an+ metal to the effect of such
reaction leavisig unabsorbed a remainder of
either or of both, because they are protected
mutually by the intermediate compound of
both resulting from the reaction. Then the
luminant becomes a three-part luminant,
consisting of a conductive core, of a chemical
insulation thereof and of a metallic alloy,
which may serve as such as a luminant or
may further be improved by a cover of rare-
metal-oxids. In the latter case the carbon-
compound and the metal jointly constitute
the ehemical insulation between carbon and

oxids.

‘The cause, why at no time the one-metal
carbon filament has made 1ts appearance 1n
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| trade, must be found in the nature of the
45 ing the two or mere composite metals of the | one-metal-deposit, as hereabove: correctly
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described, which renders the luminant thus |
~ made esseniially non-feasible, non-usable or
unfit for its purpose; on account mainly of
brittleness and excessive conductivity. On

5 the other hand the by me disclosed process
produces a practicable and improved lumi-
nant, fit for its intended function and in fact '
a new and improved luminant of superior |
fitness and light-effect, and according to the

10 highest authorities the discovery of an alloy,
which, as a substitute for a single metal;:
possesses greater fitness for a technical pui-
‘pose and produces an improved result and
ptroduct, constitutes an invention.

15 . In describing  the apparatus, represented
in Fig. 1, which Fig. 1 1s a copy of a figure 3,

- filed with my original application No. 655,- I
312 on Octogerwl,5, 1897,—I repeat verbally
 my statement, as contained on the last page |

20 of said application, preceding the formulated
claims, of which 11 and 12 read as follows:
11. An electrolytic apparatus, in which the

~ carbon-filament of an incandescent lamp 1s
attached with its two ends to the negative

25 pole and is surrounded in the bath by a
metal-anode the form of which is adapted to
the loop-form of the filgment. 12. The
method of electrolytically precipitating a
solid coat on a carbon filament, by attaching

30 both ends of the filament to the negative pole
of the electrolytic apparatus, immersing the
filament-loop into the electrolyte, namely:

I consider as my invention the arrange-
ment of a-carbon filament to form the nega-

35 tive pole in an electrolytic bath in a loop-

shape, similar to the shape, in which it is to
be used in the lamp, without direct connec-
tion with the positive pole, such as used in

the common flashing process. I attach im-

40 portance to the form of the metal, used as
the positive pole in the bath, by which form
the carbon-loop B is in close opposition or
proximity and at mainly uniform distance to
and from the plate of metal g, that acts as the

45 positive electrode or anode, and which plate
g is continuous in itself and to the positive

“bole ¢’.  And ¢ marks the connecting wires
etween the negative pole N and the carbon-
core B, B’ while B? marks the part of the

50 electrolytic deposit, which faces the plate B
directly, the extreme parts of lighter de-

osits not btaing'_umrl{m} specially, but being

imited only by the line of immersion ¢*. . - |

C’ is the connecting plug and P is the me-
s5 tallic receiver for the wires ¢’ and the plug ('

It is ebvious, that the entire process does | p _
‘dissolving the nuggets known to metallur-

not depend on the precise form of the posi-
tive pole as-indicated, and that any other
forin or shape of the positive electrode, as a
60 whole or spread or divided into branches may
~ be used for obtaining essentially the.same
effect, it being evidently and obviously suf-
ficient that the positive pole or electrode be
submerged as tﬁe negative electrode 1s, as

65 shown in Fig. 1,—the negative-one to the |
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full extent and iﬂcludin-g the teiriinals, that

it is intended to plate the conductive element

| or filament,—and that the positive electrode
have on or in or about it a sufficient quantity

of the material to be taken up by the elec-
trolyte and to be deposited on the negative
electrode. And in whichever cup or vessel
or trough, dish or indenture the positive
electrode ends, I fill it with the osmiate of

potash. and chlorid of iridium, or with such

70
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other compounds as will contain two or.more - .-
metals of the stated class, which I desire to'

simultanecusly deposit on the filament, be 1t

carbon or metal. And with the required
modifications I make use of the same ar-

rangement that it was originally intended

for, namely, for a deposition of a metal of
the rare metal class, intended thereafter to
be oxidized in part or entirely, etc. |
The exact proportion of the different
metals to be deposited jointly and in the

80

85

same electrolytic manipulation is a matter-of

adaptation to such requirements or to.func-
tional conditions. Moreover it should be

understood, that my fundamental idea of

utilizing dark heat-rays for the increase of

90 -

Jicht, and producing the necessity of pres -

serving as much heat as practicable in the

lamp, and carried out by the introduction

of an extra bulb, with or without provision
for differential cooling of the inner bulb for
purposes-clearly set forth in my patent No.
621292 is also applicable to the luminant
part of the specific constitution, as herein
set forth. And I should further say as to
the form of such illuminant part, though

such form in its main total will preferably be

cylindrical, and concentrical 1 may make

use of bends and windings of the entire lumi--

nant part, and I may make use of bends

and windings of a core part within a coating
part, for the purpose of regulating their pro--
portionate conductivity-while theirrelations

as core and cover be maintained. Such
variations of form are incidental only, and

a mere matter of proper adaptation to re-

quired functions. "

‘Speaking generally it is immaterial what
proportions .of osmiwm and iridium be used,
as the beneficial results of their combina-
tion are obtained when the two metals are
used in widely different ratios, and there-
fore -for the purpose of economy and con-
venience, and in order to avoid the necessity

| of the isolation of those metals, which is ex-

ensive, I may use a sclution obtained by
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oists as “‘iridosmine’’ or “‘osmirid.” (Com- .

Bare bulletin of U. S. Geolugical Survey, No.
193). N |

Having thus Jucoribed my invention what
I claimand desire to secure by Letters Pat-
ent, 18— | ' |

1. A luminant for electric incandescent.

lamps, consisting of a carbon filet, a-sur-
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rounding layer of a mixture of carbon and | nants or filaments for electric incandescent:

metals, and ‘a layer of the ruthenium-os-
mium metals surrounding the same. '

| 2. A filament or luminant for elec_ti'ic,in— |
5. candescent lamps, composed primarily of a

~ecore of carbon, surrounded by an electro-
“lytic coating of metal, the several materials
of which the filament is composed,-being su
proportioned, that after the filament has

10 been subjected to heat it will consist partly :

- of ¢arbon partly of the product of the reac-
tion between carbon and metal and -partly

-

of metal. | =

3. A filament or luminant for electric in-

15 candescent lamps, composed primarily of |

a :carbon - core,. a thereon electrolytically
plated coat of metals, of which the surface
concentrical layer is oxidized on its surface——
the several materials being so proportioned

90 that after the luminant has been subjected

to heat, it will consist of a central fillet of

carbon, a concentrical layer of a mixture |

of carbon and metal, an’ adjoining layer of
metal of - the ruthenium-osmium-group—a
a5 layer of rare-metal oxidized on 1ts surface.
"~ 4. The method of manufacturing lumi-
nants or filaments for electric incandescent
lamps, which consists in plating electrolyt-
~jcally a carbon-flllet-electrode, including its
30 terminals or joints to the current-leading

wires, with metal. T
5. The method of manufacturing lumi-

'l" .

il

-

Jamps, which consists In electrolytically
plating a carbon-fillet-electrode, including
its terminals or joints to the current-leading
wires, with metal of the ruthenium-osmium
aroup of metals and oxidizing the same on
their exposed surface. | -

6. The method of manufacturing lumi-
nants or filaments for electric Incandescent
lamps, which consists in electrolytically
plating a carbon-fillet-electrode with metal
of the ruthenium-osmium group cof metals,
and by subjecting such plated luminant to a
slowly Increasing electric current, whereby
is produced such moderate reaction between

39

40
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carbon and metal as will not disimtegrate -

the luminant but will prevent subsequent
further reaction between component ma-
terials. .

7. The method of manufacturing filaments

forelectricincandescent lamps,which method

consistg’ In electrolytically plating a car-

bon-filament in its intended final bending

and serving as anode, with sundry metals
and in ﬁnisﬁing off such filament by subject-
ing the same to an electric current of slowly
increasing tension.

FRANCIS M. F. CAZIN.

Witnesses: -
R. B. HoovVeg,
C. ¥. Hrsszer.
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