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To all whom it may concern: :
Be it known that I, WiLriam D. Coor-
IDGE, & citizen of the United States, residing

at Schenectady, county of Schenectady, State
.of New York, have invented certain new and
useful Improvements in Filaments, of which

the fallowing is a specification.

This .invention relates to incandescent
lamp filaments and particularly to filaments
operative at exceedingly high temperatures.

Incandescent lamp ﬁf;mexits now in com-

. on use are substantially circular in cross-
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' section, and consequently possess a relatively

small surface area per unit of volume. On
the other hand, flat filaments may be given
a surface area varying between wide limits
and this variation may be made without al-
tering the resistance of the filament, pro-
Videtf its length remains constant. These
principles have a direct bearing on the new
filament hereinafter described, for the fila-

- ment has a relatively large radiating surface
~ per unit of volume. Such a disposition of
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the conductive material has particular value
‘when the material is one of the more refrac-
tory metals such as tungsten, molybdenum,
titanium, tantulum, niobium, etc. These
metals have a comparatively good conduc-
tivity, and filaments made therefrom must
be of considerable length when of circular
cross-section and arranged for operation on
commercial voltages of say 110 or 220 volts.
The length and size of & cylindrical filunent
of any refructory material are definitely
fixed by three determining factors, namely,
candle power of the lamp, its voltage, and its
efficiency. - With these three factors. fixed,
the resistance is fixed, and the latter deter-

- mines the particular length and cross-sec-
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tion of the filament which gives just suffi-

cient area to dissipate the rated input at the
“selected watts per candle.

By making the filaments of the shape
hereinafter described, I am able to vary. the
length by varying the surface area, and am
thereby enabled to decrease the quantity of
material necessary and utilize the material
of the filament te good advantage.

. In order that my invention may be better
understood, I have hereinafter described a
process for making this improved form of
filament from tungsten powder, but it should
be understood that other refractory mate-
rials arg applicable to the process and useful

-relatively large surface :rea.

-finished filament, or
| slit between ‘the opposing ¢dges of the tube,

in the f)i'odu'ct. This pre ient aipplication is
- however, limited to the fiial re

ment of the form referred to, and no claim

GENERAL ELEC-

ractory fila--
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is herein made. to the prscedure by which

the filament is produced <r any of the steps
comprised: therein, or to :ny of the various
matters necessarily referr:J to or described
in the description of such procedure. This
process and other mattérs not claimed here-
In are claimed in certain « f my pending ap-
plications, among which 1 may particu arly
mention No. 316,006, filed May 9, 1906, and

No. 877,781, filed June 7, 1907.

The metal tungsten is t/pical of the- gen-.
eral class of refractory metals and elements;.

and will be used' for illutrative urposes.
This material is obtainabl: in the form of a
fine powder by the redu tion of tungsten
trioxid with hydrogen, o: with finely di-
vided carbon or graphite. The powder so

-obtained is relatively no coherent, and in

general, -cannot be workel into lamp fila-
ments without the applicaion of some spe-
cial treatment or.process for shaping the
refractory powder into coherent wires.
Such a process is disclosel in my applica-
tion No. 316,006, filed May 9, 1906. Accord-
irig to that process, the re ‘ractory tungsten
powder is rubbed into a wrm plastic amal-
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gam consisting of equal parts of cadmium -

and mercury, the tungstes. being added in
the }l)lroportion of 40 per :ent. or more by
weight. The product thus obtained may be
squirted warm through-s die or. may be
otherwise manipulated. 30 much of the
process. there described m:y be used in the
productipn of filaments nor -circular in cross-
section, but subsequent ste »s may be differ-
ent, as hereinafter set fort]..
" After obtaining ductile vsires as above de-
scribed, I roll them out inio strips having a
These flat
strips may beé drawn throigh a steel, sap-
phite; or diamond die of t1e proper size to
curl them up into tubes.
strip may be overlapped {o strengthen the
Pmuy leave a gap or

"To remove the volatile ¢ mponents above
mentioned, I mount suitab e lengths of the
strip or tube in treating bulbs and there sub-
ject them in wacuo or an iiert atmosphere,
to the heating action of curi ent passed there-
through. . The current dis;ils or vaporizes
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" fractory material having a-conductivity so
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the cadmium and mercury of the binding.

materia]. apd cgnsolidgtes; ‘and sinters . to-.

gether the particles of tungsten.

The relatively large s
tened wire ‘or tube Brings
of the filament within's

ety short distance

strip, so that when the strip is heated by

current, volatile material can pass out with-.
the .

out’ difficulty " and without ' disturbin
arrangement of the refractory parficles of
the conductor. ‘

The._finished filaments may be straight or
looped and.are operative on higher vo tages’
than .could be used.with, the same material
disposed . in,_a cylindrical wire. I consider
this feature. of great advantage when the
filamerts consist of tungsten or of other re-

high' that a relatively long wire would be
necessarv if of ‘circular cross-section. - - :

I have described the squirtablg mixture-of -

face of the fiat- .

tge proportion | thrugh'c !
; uSe ‘& mixture containing
of either the front or back surface .of the |-

tungsten, cadmium and: merenry. as consist-
mﬁggft’e;gual .parts of cadm'ig‘;__nimfd;mpmury
n

a

40 or so per cent: of tungsten, but I .con-
that this . mixture . may. be. varied
gh-copsiderable limits, and that I may
. ining as low as 32.5
patts by weight of cadmium to 50 parts of
mercury.. o
.. What.I.claim as new and desireto. sepure,
by Letters. Patent of the United States, is:
1. %A tubular filamént of refractory mate-
rial having a slit along one side of the fila-
2.°A tubular. filament of tangsten having
a slit along ‘one’side of the filament. ~
-~In witness *whereof, T have hereunto set
my hand this 30th day of July, 1906. = -
WILLIAM D. COOLIDGE. ..
-Witnesses: = - o 7o
© o Bengamik B. How, -
- Grace M. Hanreaw, - -

thron

 Coples of this patent. mey ‘be obtained for. five cents each, by sddressing the Commissioner of Patents,

~ Washington, D, € ©
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