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1o all whom it may concern:

Beit known that I, FRANCIS M. F. CAZIN, a
citizen of the United States, residing at Ho-
boken, Hudson county, State of New Jersey,
have invented certain new and useful Im-
provements in Electric Incandescent Lamps;
and I hereby declare the following to be a
tfull, clear, and exact description of the in-
vention, such as will enable others skilled in

the art to which it appertains to make and

use the same. |
In United States Patent No. 523,460, issued
to me on the 24th day of July, 1894, on my
application of the 7th of December, 1892, T
disclosed an all-solid electric incandescent
lamp in which carbonaceous or other semi-
conductive matter in linear form constitutes
the Incandescing element and is embedded
between two solid bodies, and thereby pro-
tected against the deteriorating influence of
the atmosphere.
523,461, issued to me on the same day, I dis-
closed an electric incandescent lamp of a
similar structure, but distinet from the one
mentioned by two improved conditions—
namely, the selection of some of the inclosing
or embedding solid matter “with a view to
utilize, aside of incandescence of the film, also
dark heat-rays emanating therefrom under

electriccurrent” (sixty-sixth line) for heating

ik |

the so-selected matter and causing the same

toalso become luminous and the use of an air-
space for better protection of the luminous
body. In athird patent, No. 566,285, issued
to me In August, 1896, I disclosed an electrie
incandescent vacuum-lamp in which the
linear incandescing matter is integrally con-
nected with a solid body which is adapted to
become luminous by the heat emanating from
the filament under electric current and which

incloses the linear incandescing matter en-

tirely or in part only.

In the structure covered by the above-
named three patents the body of solid matter
intended and adapted to be made luminous

by heat emanating from the semiconductive |

linear matter under current, although de-
scribed in the last patent of the three as of
“anydesired shape,” (forty-fourth line,) was
shown as preferably a unity with the base part
of the lamp, and although it had been shown

In another patent, No.

except 2", as in partindependent of the base
part no clear and specific distinetion was
made between the base part and the luminous
body of the lamps. Now my present specifi-
cation contemplates a special solid body dis-
tinct from the base part of the lamp and such
structure of this special and distinet lumi-

nous body in connection with semiconductive

current-passing linear material, as is called

for by the qualities of the materials to be

used in the construction of the said speecial
body. ﬂ -
In common with my lamp as disclosed in
my third patent my now further improved
lamp has the continuous linear semiconduc-
tive material, which resists the electric cur-
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rent sufficiently to be made incandescent and

to emanate both light and heat and has a
body of solid material, with which it is inte-
grally connected and by which it is inclosed
entirely or in part, and which body consists
of dielectric or non-conductive materials or
material, which will not fuse at the tempera-
ture produced in the lamp, and which all or
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in part are peculiarly adapted to become lu- _

minous at the said temperature, and my lamp
also has one or more protecting glass bulbs,
the specific spaces inclosed by such bulbs be-
ing either vacuum or air spaces, according to
the special requirement and condition of the
laminous body. Therefore the distinctive
features in my new lamp consist in the inde-
pendence of the luminous body as one of the
elements in my newlamp, and in the structure
of the lnminous body, and in the selection of
material composing such body, and in the
adaptation of the structure of the luminous

body to the conditions given by such selec-

tion of material. |
I disclose in this specification a lamp com-
posed of three distinct and main elements—

namely, a base part, providing for pole con-

nections, a preferably air-exhausted glass
bulb, and a luminous body. The luminous
body, as such, is an integrally-compound
body or an integral structure of different ma-
terials that are, though of different composi-
tion chemically, physically in immediate and
permanent contact with one another and of
mmore or less adhesiveness to one another,
Into which body or structure two essentially

in the first patent of the three, Figures 1 to 4', | different subelements of equal importance
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enter. The one is the continuous linear cur-
rent-passing filament of sufficient resistance
to produce light and heat, preferably of car-
bonaceous material, but so prepared, cov-
ered, or coated that it can be made part of
the luminous body, as aforesaid, together
with the other subelement thereof, without
the one exercising on the other any destruc-
tive or detrimentary influence, and the other
subelement in the luminous body consists of
material which performs the function of be-
ing heated to luminosity by the heat that 1s
produced in the other subelement and of thus
increasing the light effect of the lamp, and
the structural arrangement of the two sub-
elements is one in which the filament or fila-
ments form the nucleus and in which the
other subelement is arranged on or around
such nucleus in any suitable manner, but
preferably as stratum or strata. I shall now
further specify the material which I select as
forming the said second subelement, and also
the arrangement thereof in relation to the

filament and in relation to one another when |

divided intointercohesive orstructural strata
of the same or of different materials, it being
anderstood that the body to which the func-
tion of giving off light is assigned is an 1in-
tegral structure, though made up of different
materials, with all of its parts in immediate
and permanent contact with one another and

of more or less interadhesivenes with one an-

other. I preferably select as the substance
for the second subelement such material as
complies with all the different requirements
that are conditional to its function—namely,
first, infusibility at the temperature of the
filament nnder current; second, dielectric or
non-conducting quality in general and when
heated to the said temperature; third, pecul-
iar adaptation to become incandescent at a
temperature as stated, and, fourth, stability
in composition when heated in contact with
other material or mainly with carbonaceons
material. Itbeingmore practicabletocomply

with these four requirements in using and
“combining more than one kind of solid matter

in forming the second subelementin thelumi-

nous body, I do not intend to limit myself to

the use of only one kind or class of material in
constructing the luminous body of my lamp,

but I combine and arrange different mate-

rials, of which each in its place complies with
one or more of the stated requirements when-
ever this appears as serving my purpose bet-
ter than the use of one kind or class of mat-
ter in the making of the second subelement
of the luminous body. It is on this account
that Ishow the luminous body of my lamp as
made up of different strata, which surround,
inclose, or embed the linear filament or fila-
ments. It is evident, therefore, thatrelative
position only and not the shape of eithercom-
ponent part or of the whole luminous body 1s
essential aside of the stated four qualitiesin
the parts or in all of the materials that enter

the second subelement. Many modifications |

‘when the filament 18

[ of shapé or form of the luminous body may

therefore be made, all of which will answer
the same purpose. As main component of
the second subelement, I select certain rare-
metal oxids, which comply with the three first-
mentioned requirements in an almost periect
manner and with the fourth requirement also
protected by an inter-
mediate suitable stratum. It is to this inter-
mediate stratum thatthe functionis assigned
of both chemical and electrical insulation.
Although it is not my intention to limit my
selection of material to be used in making up
this stratum to a few materials that I here
may name, I shall illustrate such selection, as

well as the leading causes for such selection, .

by stating further details in regard thereto.
In the first place it should be understood that
the expression ‘‘stratum” is not applied as
meaning a sheet of measurable thickness.
The dimensions that I am dealing with in
making up the luminous body or structure
are altogether extremely minute, and its com-
ponent parts or elements or materials c¢an in
consequence not be otherwise than of ex-
tremely minute dimensions and cannot be of
thicknesses that can by common means be
measured, though in still so minute thick-
ness they by their chemical and distinct na-
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ture perform the function to them assigned—

namely, the function of insulation.

When the carbon filament is coated very
thinly with oxids of the stated nature and 18
subjected in wacuo to an electrie current, a

very slight reaction takes place, the simul-

taneous result of which is the formation of
carbon oxid and the deposition on the fila-
ment reduced both in volume and in conduc-
tivity (increased resistance) of a fine metal-
lic skin or stratum, by means of which acom-
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pensating inerease of conductivity (loss ot re-

sistance) is provided. If the operation Is
continued until the metallic skin is minutely
thin-as it may be homogeneous, the reaction
will cease. With an unreduced coat of oxid
left or deposited in a secondary manipula-
tion the luminous body so prepared will con-
sist of the insulated (chemically) filament
and the stratum of oxids. If tothe first coat-
ing of oxids some silicious or aluminous ma-

terial is added, still another reaction takes

place—namely, the formation of silicates or
of aluminates, or of both, with the metallic
oxids as bases. Whenin a first operation a
metallic skin and an electrically-insulating
coat of aluminate orsilicate has been formed
and in a second operation a coat or stocking
of oxids is applied, then the luminous body
or structure consists of the chemically and
electrically insulated filament and of a
stratum of the oxids, as specified.

The drawings which accompany this speci- .

fication are intended to illustrate the arrange-
ment as well when one class of material 1s
ased as when more than one class or kind of

11C
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material enters in the making up of the sec-

ond subelement of the luminous body, and
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these drawings, showingone form out of many
that may be selected for the luminous body,
are intended also to illustrate the position
into which sundry materials may be brought
to one another. Though shape, as such, is
of incidental importance only, I so regulate
1t in my lamp that the volume of matter in
the second subelement be not in excess of
that which can be kept at incandescence by
the heat emanating from the filament or fila-
ments. It 1s essential to my new lamp that
the second subelement in the luminous body
of mainly refractory oxids form one stratum
or severalstrataon,over, adjoining, oraround
thefilamentorfirstsubelement. Thestratum
or strata may consist of flat plates or of con-
centrical tubular strata, and the stratum or
strata may be perforated or not and may be
the product of pressing plastic material until
1t becomes rigid and form-retaining, or they
may be the produect of building up the same
by any of the now practiced processes on an
original fabric of adequate form and dimen-
sions or on the filament directly by deposi-
tion from a non-earbonaceous liquid medium
or by partial fusion of powdered oxids in
which the filament under current is tempo-
rarily embedded. Moreover, when, as stated
here above, the second subelement is perfo-
rated or consists of a pseudo fabric mainly

covering but not coating the filament the

further benefit is derived from such partial
covering that the luminosity of both the fila-
ment and the perforated woven or braided
cover or stocking is utilized jointly.

As the form of the second subelement is of
incidental importance only, sois the method
of manufacturing the same; but the arrange-
ment of the second subelement in integral
contact with the first or linear subelement
and the character of the combined two as a
real self-supporting solid body and the selec-
tlon of matter as specified (rare-metal oxids,
mainly) to produce additional luminosity are
essential to my new lamp. -

When the entire luminous body as such is
plate-like, the plate may fill the entire space

~ that is inclosed by the loop or loops of the

lament or filaments or may only adapt it-
self band-like to the contour of the filaments,
leaving free one or more spaces in one or in
all of the strata composing the luminous
body. 'The edges of the strata orof the plates
may be sharp or rounded off. In cross-seec-
tion the luminous body may as well be cir-
cular, oval, or of any other regular form, as
long as the two subelements are in integral
contact with one another and of stratified
structure the one to the other, as well as the
second subelement in itself, when consisting
of different parts, and provided that the sec-
ond subelement hold the first or linear sub-

~element in a channel, recess, or groove and

In such contact as will foster the passing of
heat from the filaments to the oxids that are
Intended to become luminous by such heat.

ate or intermediate—in other words, whether

there be in the luminous body any interme-
diate stratum between the filament and the
oxids—isa matterofincidental election. This

fact may be better understood by my follow-

Ing mention of conditions: When the oxids
are in direct contact with a carbonaceous fila-
ment, and when the surrounding air is being
exhausted in the common way of manufac-
turing vacuum-lamps, and when with nearly-
perfected exhaustion the current is turned on,
then, as stated, a slight reaction takes place,
by which the oxid in immediate contact is
reduced until the filament is coated with a
metallic film, when the reaction ceases, the
gaseous product having escaped through the
porous stratum of oxids. In practice I may

avoild this by previously providing the fila-

ment with a coat of matter which is not an
oxid and which resists to all reaction with
either carbon or oxid when in contact under
current with either, such coating not being
necessarily the metal of the oxids, but any
other neutral substance, such as silica or alu-
mina. When I prepare the body of oxids, be
1t on some woven or braided original fabrie or
without such, I prefer to admix to the finely-
pulverized oxids a small percentage of fluor-
spar, not sufficient to materially lower their
temperature of fusion and to destroy the tex-
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tile structure in the product, but sufficient to

frit the oxids to better stability than that of
the pseudo fabries of these oxids now known
totheart. Thesechangesand improvements

| have mainly in view that from a stated quan-

tity of power applied, be it mechanical power
applied in creating the electric current or
be it electric power applied and measured
as such, a proportionally and comparatively
greater quantity of light and luminosity or
a higher light efficiency be produced in my

Jampthantheyare produced in the electric in-

candescent vacuum-lamps of any description
now offered as the product of the art as now
known, ) -

Finally and incidentally my improvements

r
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contemplate a materially better and more

economical making of the independent base.

pa'lmt. ' , | . |
In the adjoined drawings, forming a part
of this specification, Fig. I represents a cen-

115

tral vertical section of my improved lamp

when the luminous body is made in the shape
of a plate for the purpose of showing the ar-
rangement of subelements and parts in their
position relative to one another. Fig. IT rep-
resents a similar section taken at right an-
gles to that shown in Fig. I. Fig. ITI is a sec-
tion along the line 1 2 in Fig. I and along the

line 3 4 in Fig. II, looking toward the base

part of the lamp. Fig. IV is a section along
the line 5 6 as marked in Figs. T and IT, look-
ing toward the pole-connecting end of the
base part. IFig. V is a section of the last-

mentioned base part along the line 9 10 as-

marked in Figs. I and II. Fig. VIis a sec-

120

125

130

Whether the contact as mentioned be immedi- | tion on the line 7 8 as marked in Figs. I z_md
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II. Fig. VIIis a section along the line 1112 |
Fig. VIII rep-

as marked in Figs. T and 11.
resents the luminous body in my improved
lamp with .a filament of curvatures as now
commonly used and with successive layers ot

material adapted to such filament and curva--
tures. Fig. IX represents sections of the
Juminous body and in special at the points

marked 13 and 14 in Fig. VIII.

The lamp, as shown in the drawings, com-
prises three elements or main parts—namely,
A, anineclosing preferably air-exhausted glass
bulb, B a base part providing for pole-con-
necting terminals, and C a solid body, in-
tended to become luminous as such, inclosed
in the part A and supported as an independ-
ent and third part on the part B.

The part A is shown globularin shape, but,
the same as in the two other parts B and C, the
shape is incidental only and not of essential
importance as long as such shape complies

with the conditions of the function assigned
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to the part, which function of the part A ls

the same in my lamp that it is in the older
lamps now known to the art. The only ad-
ditional requirement in the shape of the pref-
erably air-evacuated glass bulb of my new
lamp consists in this: that the opening and
neck b b be made large enough to admit the
body C for the purpose of not exposing the
body C when being inserted into the bulb A
to rupture. The neck may form the only
seal, provided the joint between the globe A
and the glass base B be hermetical, as herein-
above stated. d

n marks an archway by means of which
the inleading wire f may, after having been
sealed in the navel d by means of the fused
olass i, pass to the outside of the base part
B at a distance from the point where the
other inleading wire f” passes to such outside.
The two wires are thus made ready to singly

“and insulatedly make their separate connec-

tions with two different contact-rings or with
two different contacts in a socket.

The luminous body Cisshown in the draw-
ings in the shape of a stratified plate.
Fig. I the linear filament (marked e ¢ ¢ ¢) i3
shown as double-looped, with its two ends
joining the inleading wires f and f'. Al-

though Fig. II shows the body C as composed

of three strata, the central section (shown in
Fig.I)isintended to representonly themiddle
stratum, in which the filament of less thick-
ness than the middle stratum is completely

embedded. This middle stratum is marked

in Fig. I, as well as in Fig. II, with the cir-
cular central part p’ cut out to indicate that
the embedding second subelement 1n the
composition of the luminous body C is in-
tended to preferably follow the contour of the
filament. Themiddlestratum, which in both

Figs. T and II is marked ¢, shows another
_space P, also inclosed by a line which fol-
lows the contour of the filament on the oppo-
site side in further illustration of the condi-
tion to the building up of the body C of both

In |

following the contour of the filament and of
stratification in all directions, it being Imma-
terial whether both spaces p and p’ be cut out
or be filled with any of the matters entering
into the composition of the second subele-
ment in-the body C, as long as the character-
istiec feature of arranging such matter in one
or more strata around the linear filament and

| of following its contour is maintained.
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"The letters ¢, ¢', ¢’', and ¢’ indicate a
mechanical means—such as rivets, clamps, -

&c.—by which the three plate-like strata ?
and I are joined; but I in no wise intend
thereby to indicate that I may not use any
other method—such as fritting, fusing, ce-
menting,
for joining parts or strata in the body C.
The qualities of the different materials that
I make use of and their arrangement in the

20

and water-glass pasting-—suitable

luminous body C have been described herein-

above.
the purpose, as mentioned, I name those of
the so-called ‘“rare” metal or ‘‘zirconium”

class:; but I do not limit myself to the use of

As an example of suitable oxid for

Qo

any one particular refractory metal oxid or

to any particular mixture thereof, and 1 elect
such and such mixture thereof as are best

‘adapted to the sundry practical requirements

of a good luminous-body electric incandes-
cent lamp. I reserve the same latitude 1n
the selection as well as in the preparation of

95

any other material that I may cause to enter

in the composition or construction of the sec-
ond subelement of the luminous body. For

| the purpose of insulating the filament either

electrically or chemically from the refractory
oxids I provide, as heretofore stated, for a
special preparing, covering, or coating of
such filament, to the double effect that con-
ductivity of oxids may not render that of the
filament excessive and that the carbon of the

ol

10!

filament may not react excessively or at all

on the oxids under the influence of heat or of

electric current. . ~-

One of the requirements of a good lamp be-
ing that it will maintain the body C in good
shape while being transported, I provide for
such maintenance in sundry ways. One of

the methods used by me for imparting suffi-
cient self-supporting strength to the luminous

body C consists in using such supporting
plates or frames as are marked by & and [ in
Figs.II and 1II. = Another such method con-
sists in providing for increased cohesiveness
in the oxids, whether they form sheets or

pseudofabricsor platesorframes,which provi-

sion is made by cementing or fritting these
parts,as mentioned and indicated by zand +'in
Figs. I, 11, and III, the fritting being done by

II

1T

12

I2

means of admixing powdered fluor-spartothe .

oxids previous to exposing them to heatorcur--

rent. A third such method yet consists in
making the volume of the oxids or of thesec-
ond subelement as heavy or large as 1s con-

I3

sistent with its function and in special of

greater thickness than the mere coating or

| film of paint or of deposition..
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T have plainly and cleé,rly stated in the pre- | trically and chemically insulated from the

cedinyg specification that which I consider as
the essential in my new improved lamp and
that which I consider as incidental only in
adapting the essential elements in my lamp
for performing their function, and I have in
equal clearness stated in what the arrange-
ment of these elements in relation to one an-

other consists, and I desire it to be under-

stood that on acecount of showing any special

form or modification in my drawings for that

which is not essential—such as one filament

and not more than one, a double loop of fila-

ment and not one or sundry loops, a plate
shape of the body C and not a cylindrical
shape exclusively, the fastening of the body
C to the projection of the base B by inserting

the body C into the groove on the projection
and not the use of frames or brackets or horns

for the same purpose, a globular glass bulb
A andnot a pear-shaped or other form,an all-
glass base and not one of the base parts now
inuse—Idonotin any way waive iy privilege
to make use of other forms or modifications
in the matter of partsor of theirarrangement.

I further desire to state that with the body
Cotherwise constituted, ashereinabove speci-
fied, I also propose to eventually expose the
linear filament with a part of its surface to
the evacuated space, while the other longitu-
dinal part of the circularsurface isintegrally
embedded in the second subelement of the
luminous body—viz., in the oxids—in such
manner as heretofore disclosed and specified
in my Patent No. 566,285, and with the fila-
ment completely embedded in solid matter,
as disclosed and specified in my Patent No.
523,461, I propose to dispense at times, as
there alsoshown,with the air evacuation from
the glass bulb A, using instead an air-filled
bulb. |

Having described my invention, I claim—

1. A three-part electric incandescent vacu-
um-lamp, consisting of a snitable base, an air-
exhausted glass bulb, and a body or structure
of solid matter, which latter part constitutes
a cohesive entirety and as such consists of two

main constituents, namely of a continuous,

linear semiconductive, current-passing fila-
ment, which resists to a passing electric cur-
rent to the effect of giving off light and heat,
and which filament is electrically and chemic-
ally Insulated from the other constituent, by
a protecting stratum, and a stratum of mat-
ter, which by the heat given off by the fila-
ment, becomes luminous, as and for the pur-
pose set forth. -

2. Athree-partelectricalincandescent vaci-
um-lamp, consisting of a ‘suitable pole-con-
necting base, an air-exhausted glass bulb, and
a bodyor structure of solid matter,which lat-
ter part constitutes a cohesive entirety and
consists of two main constituents, forming an
integral structure, which constituents are, a
continuous linear semiconductive, current-
passing filament, which under current gives

otherconstituent by a protective stratum, and
a stratum of matter, which by the heat, given

!

off by the filament under current is made lu-

minous and exceeds in main volume that of

the filament, as and for the purpose set forth.

3. A three-part electrical vacuum-Ilamp,
consisting of a suitable pole-connecting base,
an air-exhausted glass bulb, and a body or
structure of solid matter, which latter part

consists of two more or less adhesive parts,

which are in permanent contact with one an-
other, tnese parts or constituents being: a lin-

70
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ear continuous semiconductive, current-pass- -

ing filament,which is electrically and chemic-
ally neutral or insulated as against the other
constituent, and solid matter, that is pecul-
iarly adapted to become luminons by heat

and exceeds in main volume that of the fila-

ment, as and for the purpose set forth.

4. Inan electric vacuum-lamp, the combi-
nation with a suitable base, or main pole-con-
necting support, and with an air-exhausted
glass bulb, that surmounts the said base, of
a solid body or structure, erected on the said

sle

base, inside of said glass bulb, which body or

structure consists of two main constituents,

that are in cohesive and permanent contact
with one another, namely of: a continuous

linear filament or filaments, electrically and
chemically insulated from.the other constit-
uent, arnd matter, which is peculiarly adapted

to become luminous by the heat, thatis given

off by the
set forth.
- 5. In an electric vacuum-lamp, the combi-
nation with a suitable current - connecting

filament, as and for the purpose

support or base, and with an air-exhausted.

glass bulb, that surmounts the base, of a third
main part, which is a body orstructure, inside
of the said glass bulb, andsurmounts thesaid
support or base and consists of two constit-
uents or parts, that are in permanent and co-

hesive contact with one another, namely, a

continuous linear semiconductive filament,
which under current gives off light and heat

and is electrically and chemically insulated.

from the other constituent, and rare metal
oxids of the class, that is peculiarly adapted
to become incandescent, when heated, as and
for the purpose set forth. |

6. In anelectric vacuum-lamp, in combinas-
tion with a suitable contact-providing main

95
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support or base, and with an air-exhausted

glass bulb, that isdirectly or indirectly sealed
into the said base, surmounting the same, a
main third part, whichismade up of two main
constituents, which, joined by mechanical
means or by fusing, cementing or pasting,
form one integral structure or body, the said
constituents of which body being: a contin-
uouslinear filament, producing licht and heat
under current, and electrically and chemic-
ally insulated from the other constituent, by
an intermediate stratum of neutral material,
and rare metal oxids, of the class peculiarly

- off light and heat, and which filament is elee- | adapted to become luminous, when heated,

130




" which form a stratum and embed a part or:
' the whole of the filamentor filaments on their
entire length, and which in quantity and 1n

7. Inanelectric vacuum-lamp, having suit-
able contact-providing base parts and an air-

~ mainlength, in a stratum or strata of matter, |.
which insulates the filaments electrically and |

~ lamp, having suitable contact-providing and |
supporting-base parts, and an. air-exhaunsted
~ glass bulb, hermetically connected with these
- base parts, a solid body inside of the said

40

6

~otherincidental qualities are selected toso be-
& come luminous by the heat given off by the
filament under current, adding their lumi-.
" nosity to that of the filament, as and for the:

- purpose set forth.

exhausted glass bulb, a separate solid body
. of stratified matter, inside of the said-glass

“bulb, and supported on the said base parts,
“whieh body or integral strocture is held to-
getherby suitable means and embeds thecon- |-
“tinuous linear filament or filaments of the |

for the purpose set forth.

glass bulb and supported by means of inlead-

ing wires, or by other supports in connection :
‘therewith, of which solid body a linear fi

terial in the outer stratum or strata is made
incandescent by the heat emanating from the
filament under current, as and for the par-
pose set forth. .

9. An electrie incandescent lamp, that is
made up of three main parts, namely of a con-
tact - providing supporting part or parts, &
olass bulb, inclosing an air-space and the third
main part, which is in itself a separate body,

- supported on the base part, as a body or struc-

50

ture, of which a continuous linear filament or
filaments of semiconductive matter, that give
off light and heat under current, are an em-
bedded nucleus, which is completely incased

by concentrical strata, the inner one of which- |

.8, In an electric incandescent vacuum- j.

620,640

insulates the filaments electrically and chem-

lamp in a channel or groove on their entire |:

chemieally from an outer stratum of rare |
metal oxids of the zirconium class, as and | _ _ _ ;
' | face, which fits into suitable sockets, as and
TS
incandescent vacuum-
| lamp, an all-glass base part, which is bottle- ...
shaped, having neck, body and navel, thepro-
jecting neck providing a support to thelumi-

‘and which strata are so selected, that the ma- |
- terial in the stratum next to the filament, in- |
sulates the filament electrically and chemie- |

~ally from the outer strata, and that the ma- f*f

shaped, having neck, body and navel, thepro- 65
jecting neck providing a support to the lumi-

ically from the outer stratum or strata, and
the outer stratum of which consists of rare .
metal oxids, peculiarly adapted toincandesce

by the heat given off by the filaments under =
current, and which are mixed and prepared
or selected and prepared to properly perform .
{ the function of inereasing the light effect of 60
applied energy, as and for the purpose set
fOl‘th. | N

10.'In an eleectric incandescent vacuum-.. . .
lamp an all-glass base part, which is botfle-

nouspartor partsof thelampandahermetical

for the purpose set.torth.
11. In an electric

L

‘nous partor parts of the lamp and ahermetical
seal around the inleading wires, and provid-
la- |
~ ment or filaments constitute one part, and of |

~which body concentrical strata of different |
materials constitute another or major part, |

forth. -

- 12. In an electric incandescent vacuum-
lamp an all-glass base part, being in the shape
of a press-blown bottle, with an open neck,
when made, and with a navel and with a
threaded end to fit a metal cap, and a rim ab
the upper end for fusing thereto a glass bulb,
the neckand the navel being the means of per-
fecting a double seal around the inleading
wires.

FRANCIS M. F. CAZIN.

Yitnesses:
M. E. CAZIN,
I:['. E. CAZIN-
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