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To all 1whom it JRALY CONCOTHL!

Be 1t known that I, Herscurr C. PARKER
of New York, in the county of Kings and

“State of New York, have invented.a new and

Improved Incandescent Klectrie Lamp, of
which the followmg s a full, ¢lear, and exact
description.

My invention relates to ymprovements in
imcandescent lamps, and particularly to that
variety of meandescent lamps in which the
imeandescent bodyv is contained in a protect-
ive tube, whieh 1s nghly refractory and per-
meable to light, as uppmml to that class of
lamp m w hich an incandescing filament. is
contained in a vacuum or in which a tube,

which 1s 4 non-conductor at fow tempemtult*
and a conductor at high temperature, is used

with an inside conductive co: itinge to heat the
tube to incandescence and make it mndm t-
ive, or in which a tube Is used having an in-
szde coatmtr and a gaseous inner (,om_lu(,tor

It is well understood that the efliciency of
an incandescent lamp increases greathy with
the capacity to give to the incandescing ma-

the body w hich is to be made incandescent;

~but there are objections torelying on the in-
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“is likely, there is anyv variation in the bore of
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candescence of a central core contained in the
tubing to produce the light.

eflictent of expansion than the outer tube
must be very thick and another is that if, as

the tube the resistance at the point where the
bore is of relatively small diameter is greatly
imcreased and the elliciency of light impaired.
Another objection to the solid core is that
fow, if any, elementary substances or com-
pounds that are refractory and conductors
of electricity exist in nature that have a high
enough resistance to construct a lamp for the

usual voltage and w 1t h a solid core of this

material. In fmt it Is necessary 1n this con-
struction to have tlw diameter of the tube
extremelv small and to use a tube of a con-
siderable length. When this is the case, it 1S
also found th&t any minute varwmation in the
driameter which 1s III\EIV to vceur produces a
very great variation in the resistance, so that

at these constricted portions of the tube the | is permea

It has been found tlmt'
a s 'n good material to cont: :
uartz tubmfr 1S it I material to contain

One objection
is that the tubing reqmmd to withstand the
effects produced bv the heating or cooling of
a solid core of material hzwmtr a different co- |
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- ..T’materml becomes highly incandescent, while

the Test of the column of Conductunr mate-
rial 1s at a very much lower temper atuw, S0

that only a small portion can be maintained

at light - giving incandescence. Moréover,
there are difficulties in obtainimmg and main-
taining the right resistance in a core of the
kind stated. |

The object of my invention is to ov erunn(*
these dilliculties and to produce a lamp in
which a thin highly-refractory tube can be
provided with a film of refractory conduct:
ive material on its inner surface and in which
this film may be perfectly mamtained by
packing the center of the tube with a refrac-
tory non-conductor, so that the conducting
part is held betw cen two indestructible mem-
bers forming a stratum of circular section,
the resistance of which can be easily con-
trolled and which will give out 1ts hight eli-
ciently through the thin tubing. The ends
of the tube are packed with a good conductor,
such as graphite, and the lmulmu -1 wWires
connected with the graphite ard sealed. In
this way I provide a Lunp the life of which
1s verv long and the eflictency of which s
oreat. The efliciency is relatively large, be-
cause by the arrangement stated 1 am
abled to maintain a very high heat in the con
ductive part of the lamp. In practice 1 can
arrange a tube or a plurality of tubes within

a globe, and, if desired, T can exhaust the
'globe s as to render the lamp still more efli-
cient, as there will be little loss of efliciency

by convection and radiation.

With these ends in view my invention con-
sists of an electric incandescent lamp the con-
struction of which will be hereinafter de-

| seribed and clainied.

Reference is to be had to the accomp:uq—-
ing drawings, forming a part of this specifica-

tmn 11 whu h stmilar figures of reference in-
dicate corresponding pa rts in both the views.

Figure 1 1s a ]{mtrrtudmal section of: the
lamp embodying my nwentlon and IFig. 2 1s
an elevation &,howmtr how a pluralltv of the
lamp-tubes can be combined in a globe and

with the ordinary socket.

In the dmwmgs the lamp 1s shown as very

much enlarged 1n order that the relation of

the several parts can be seen, and I use a tube
10 of a lnEhly—-refract_()ry material and which
le to light, a tube of quartz serving
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this purpose perfectly. This tube has on its
inner surface and extending its whole length
a thin film 11, which is of a refractory but
conducting material and which may be car-
bon, iridium, or any suitable metallic or con-
matter. I find . that the iridium
works well and is preferable, because 1f there
is any oxvgen present the iridium film does

‘notmaterially oxidize. Thefilincanbeplaced

[O

on the quartz mechanically or chemically or
electrically, as by eleetric deposition e vacuo

“or by plating. It will be understood that this
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film can be made more or less resisting either
bv changing its material or by varying 1ts
thickness. Iprefertohavethefilmextend the
full length of the tube, so that a good contact
can be made between the film and the packing
13 of a good conductor, such as powdered
oraphite. If the connection between the
oraphite and the film were only made at the
ends of the film, the contact would not be so
cood asif arranged asstated.  After providing
the tube with the film 11 the middle portion
and, in fact, the greater portion of the tube 1S
packed tight with powdered guartz or other
refractory matter, as shown at 12, and this
packing or inner core of non-conducting ma-
torial serves as a binder to hold the film 11 in

place, and the core or packing 12 should be of.

practically the same coefficient of expansion
as the tube 10, For this reason I prefer to
use powdered quartz as a packing. The
eraphite or other good conductor 13 15 fitled
into the tube ends, as shown clearly in Fig. 1,
the leading-in wires 14 are embedded i the
oraphite, and the tube endsaresealed tichtly,
as at 15, By having the non-conducting
packing filling the bore of the tube the space
which would otherwise be occupied by air ov

eas is filled, and, moreover, an abutient 1s

provided to retain a good conductor, such as
oraphite. Obviously diaphragms might be
substituted for the packing to hold the graph-
ite in place, but such diaphragmms would not
(ill the space and would not prevent the con-
ductive film from cracking and falling ofl.
When the current is turned on, the hollow
tubular conductor 11 is heated quickly to -
candescence and will give out an efficient
licht. Obviously several of these tubes 10
may be grouped where a relatively large
light is required, and this can be easily done,
as shown in Fig. 2, where I have shown a pair

of lamps arranged in series, the lamps con-
necting at one end by the wire 14* and the

leading-in wires 14 at the other end connect-
ing in the socket precisely in the usual man-
ner. A series of lamps can be arranged in
parallel, if desired. o |

The lamp, as shown, can be used either

with or without a globe; but where espe-

" . -

cially -high efliciency 1s desirable a glo_be 16
can be placed over the lamp, the air ex-

‘hausted, and the globe arranged in the usual |
65 socket 17. The only object in exhausting |
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the air from the globe 1s to prevent convec-

tional loss of efficiency and loss by radiation.

From the foregoing description 1t will be

seen that I have produced a very simple and
efficient lamp, that the same can be easily
made, and that it is very durable. -
Having thus fully described my invention,
[ elaim as new and desire to secure by Letters
Patent—
1. An incandescent electric lamp, con-

whic¢h is permeable to light, a highly-refrac-
tory conductive film on the inner surface of
the tube, and connections at the tube ends
for the said conductive film.

2. An electric incandescent lamp, com-
prising & highly-refractory light-permeable
tube, a highly-refractory conductive film on
the inner surface of the tube, a non-conduct-
ing packing for the tube, and electrical con-
nections at the tube ends. |

3. An electric incandescent lamp, com-
prising a tube of highly-refractory matertal
which is permeable to light, a conducting-
film on the inner surface of the tube said film
extending the whole length of the tube, a
non-conducting packing for the tube, and
electrical connections at the tube ends.

4. An eclectric incandescent lamp, com-
prising a tube of highly-refractory hight-per-
meable material, a conducting-film covering
the inner surface of the tube, a packing for
the tube, the said packing being essentially
of the same coefliclent of expansion as the
tube, and electrical connections at the tube

. ends.

5. An electric incandescent lamp, - com-
prising a tube of highly-refractory material
which is permeable to light, a conducting-
{ihn on the inner surface of the tube, 8 non-
conducting packing filling the tube except at

points near the ends, a packing of a relatively

cood conductor at the tube ends, leading-in
wires connecting with the conductive pack-
ing, and a seal for the tube ends. |

6. An incandescent electric lamp,
prising a hollow member of highly-refractory

material which is permeable tolight,a highly-

refractory conductive lining for the member,
and electrical connections at the ends of the
member. |

7. An incandescent electric lamp, com-
prising a tube of highly-refractory material
which is permeable to ki ht, a refractory con-
ductive hining for the tube, a non-conductive

core filling the bore of the tube, and electrical
connections at the tube ends.

8 An incandescent lamp comprising &

‘body portion of highly-refractory light-per-

meable material, and a film of iridium on the

said body. o
- HERSCHEL C. PARKER.
Witnesses: | o
- WaRrgN B. HuTCHINSON,
WiLris A. BARNES. '
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