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7 Claims. 
This invention primarily relates to improve 

ments in an incandescent lamp and more par 
ticularly to improvements designed to make such 
a lamp more efficient and economical. The prin 
CiÞal features of the improvements are embodied 
in the filament and in provisions for reflecting 

'light rays and cleaning the gas currents inside 
an incandescent lamp of the vaporized particles 
of the filament which would otherwise soil the 
lamp globe. 1 v 

Specifically this invention contemplates the 
fabrication and use of a filament having a 
grooved surface to reduce the losses from fila 
ment evaporation and to increase the efficiency 
of Such a filament as much as possible by the 
use of grooves. Another contemplated improve 
ment is the provision of a filter means to take 
Out of the gas currents inside of a lamp the evap 

| Orated particles of the filament which are car 
ried away by such currents and may be deposited 
on and stain the globe. Still another feature 
is a reflector so placed as to redirect those light 
rays from the filament , which are originally 
headed towards the non-illuminating areas of 
the lamp. The desirability of these improve 
ments immediately becomes apparent to those 
familiar with the problems of the art. | 

, Present day incandescent lamps are usually 

{{} 

45 

55 

'provided with a round tungsten wire filament. 
It has long been known that tungsten particles 
vaporized from the filament, causing a propor 
tiOnate decrease in the size of the filament and 
normally also in the efficiency and life of the . 
lamp. Further it was known that this action, 
while somewhat retarded by the surrounding gas 
in a gas-filled lamp, still took place in sufficient 
measure to be the source of a “brown deposit”. 
which adhered to the inside surface of the lamp 
globe. This deposit carried by convection cur 
rents inside such globe was chiefly objectionable 
from a light reducing viewpoint. The use of a 
grooved filament to retard such particle vapor 
ization or of a filter to catch what particles do 
leave the filament body or of a curved reflector 
to redirect rays that otherwise would fall on 
non-illuminating areas inside the lamp is un 
known in prior lamps, so far as the inventor now 

The use of a grooved filament in lamps 
such as radio and X-ray tubes where electron 
knows. 

emission filaments perform with its concomitant; 
advantages hereinafter set forth, also is as yet 
unknown to the tube industry. 
In a preferred embodiment, the new filament 

is grooved lengthwise at spaced intervals around 
its periphery. In Cross section such a filament 

(Cl. 176-40) 
resembles a toothed gear in side elevation and 
by means of these grooves the normal evapora 
tion loss of the filament is materially lessened. 
It may be that the sides of each groove produce 
this great advantage by blocking and retaining 
the particles vaporized from the opposing sides 
of the respective grooves, but the result achieved 
is a lamp filament having greater efficiency and 
a longer life than the corresponding standard 
Íilament in use today. Similar benefits are ob 
tained by using a filament of this type in any 
application of an incandescent filament, such 
as in the electron emission filaments of radio and 
'X-ray tubes, where present day performance 
WOuld be materially advanced by by a reduction in 
evaporation loss of the filament. « 1 
'. In a Similar fashion the grooves on the sur 
face of the filament will produce areas of heat 
Concentration where the heat rays are inter 
cepted by the sides thereof. The inventor be 

| lieves that such concentration will produce from 
.a. tungsten filament of this invention more light, 
rays in the visible spectrum than a correspond 
ing standard tungsten filament. 
Most lamps are gas-filled and the heating of 

SUCh gas in proximity to the filament produces 
! convection currents carrying away some portion 
of whatever particles are vaporized from the 
filament. These particles ofttimes deposit on 
the globe in the illumination areas in the form 
of a “brown deposit' (for tungsten filaments) 
so that the positioning of a filter in the path of 
such currents to cut down the “brown deposit' 
is of considerable benefit. True, the deposit; 
would be made on the filter instead, which in 
one of the described forms is made of glass wool, 
but since such a filter is placed in a position out 
side of the illumination zone, its effect would be 
very marked in keeping the currents and conse 
quently the globe clean. As for the light rays 

', which head towards the non-illuminating zone 
of the lamp, part of this invention is a mirror 
like device which bends such rays around and 
into the proper directions. Usually this device 
will be in the form of a small concave reflector 
placed adjacent the filament in the non-illumi 
nation region. . , ; 

... Tt is an object of this invention to produce a 
'filament to be heated to incandescence suitable 
for use in an incandescent lamp, and X-ray or 
radio tube, characterized by a series of grooves 
in its periphery. ' . · · 

í It is an object of this invention to produce a 
longer lasting and more efficient incandescent 
lamp by the fabrication and use therein of a fila 
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í 2,191,189 
the lamp and afterwards any temporary disar 
rangement is corrected. · · |- 

4ð is a globe and á í a base on the lamp illus 
trated in Fig. 12. Filament 44 is supported by 
means of filament supports 43 and leads 45 suit 
ably anchored in stem 42. Positioned on stem 42 
adjacent filament á4 is a concave reflector 46. 
In the enlarged view thereof in Fig. 13, reflector 
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46 is shown composed of a glass base 47 and sil 
vered surface (18. Hence the light rays original 
ly directed toward the neck and base 4t of the 
lamp, comprising the non-illuminating zone or 
region, are redirected toward that portion of 
globe #í serving as a light passing surface or il 
lumination area. The space between such area 
and the filament Á4 forms an illuminating zone 
for the purposes of this description. Naturally 
the better the reflector the more light is redirect 
ed and the greater the saving. In assembling 
reflector 16 is affixed in place over the enlarged 
end of stem 42. 1 
In the modified reflector 49 shown in Fig. 14, 

the distance between the filament 50 and re 
flector 49 determines, as shown, the boundaries 
between illuminating Zone and area, and the 

, contra state; Shifting reflector 49 on stem 5 | 
before the lamp is assembled changes such bound 
aries accordingly. · 
This application is not limited by the theories 

expressed herein to explain the beneficial results 
obtained nor is the invention of any narrower 
scope than that defined by the following claims. 
The subject matter í described but not claimed 

herein is covered by my copending application 
S. N. 314,227 filed January 17, 1940. 

8 
I claim: 
1. A drawn metallic filament having a grooved 

Surface, Said surface comprising substantially 
contiguous grooves and said grooves comprising 
side surfaces substantially forming contiguous 
acute angles of approximately 25 degrees. 

2. A drawn metallic filament having a series 
of contiguous grooves running lengthwise on its 
Surface, each of said grooves being approximately 
an equally angled acute angle of not less than 15 
degrees and not more than 40 degrees. 

3. An incandescent filament of a generally cir 
cular CroSS section having a series of acute an 
gled grooves on its surface whereby filament 
vaporization is retarded, greater surface area is 
provided and mUltiple reflection of rays emanat 
ing from the sides of said grooves is obtained. 

4. An incandescent lamp filament of a gener 
ally Circular Cross section having a series of 
groOVeS On itS Surface, the Sides of each Such 
grOOVe forming an angle of substantially 25 de 
greeS. W 1 

5. A filament having a series of surface grooves 
substantially involute in cross section around its 
periphery. 

6. An incandescent filament having a grooved 
surface, said Surface comprising Substantially 
'contiguous grooves and said grooves comprising 
side surfaces substantially forming contiguous 
acute angles. - • ' . 

7. A tungsten filament having a series of ad 
jacent grooves running lengthwise on its surface, 
the sides of each such groove forming an angle 
of 90 degrees or less. 1 • 

KENNETH L. WADE. 
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