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To all whom it may concern; 
Be it known that I, PETER CoOPER HEW 

ITT, a citizen of the United States, and resis 
dent of Ringwood Manor, in the county of 
Passaic and State of New Jersey, have in 
vented certain new and useful Improve 
ments in Diffusing-Containers for Incan 
descent Lights, of which the following is a 
specification. 
An object of this invention is to produce 

improved means for diffusing light from a 
linear source, such, for example, as an in 
candescent filament or glower. 
In the ordinary incandescent lamp, the 

light emitted from the incandescent filament 
passes through the transparent wall of the 
vacuum container which is usually a blown 
glass bulb, without being appreciably de 
flected, since the inner and outer surfaces 
of the container are usually polished and 
parallel to each other. 
My present invention contemplates shap 

ing the external surface of the vacuum or 
the other container surrounding the light 
emitting filament so that the light emitted 
from the filament will be diffused in many 
directions and from a plurality of points or 
lines located on the external surface of the 
container; so that the apparent source of 
light is the external surface of the container 
or is diffused from a plurality of points or 
lines located on the external surface of the 
container. To this end I fashion all or a 
considerable portion of the surface of the 
container with a multiplicity of minute, 
closely spaced, but distinct, well defined ele 
vations and depressions, preferably narrow 
grooves forming ridges constituting re 
fractors or lens-forming surfaces, the re 
fractors being formed, so that rays from the 
source are separately scattered from a multi 
plicity of grooves, and blend in the field of 
illumination to cause the linear source to 
have the optical appearance of a widened 
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band or transverse-continuous surface of 
light, the width of which is practically in 
dependent of the diameter of the filament 
but is dependent upon the number of effec 
tively contributing grooves. The lens-form 
ing surfaces or refracting elements are pref 
erably narrow, for optical reasons, and also 
for the purpose of producing the desired 
refracting angles or surfaces on a container 
having thin walls. A large number of the 
elongated refracting elements are employed, 
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so that they coyer all or a determined por 
tion of the surface of the container. There 
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is no restriction as to the elongation of the 
refracting elements and in practice, the 
series of narrow grooves and ridges, may 
extend from one end to the other of the 
lamp bulb and are approximately uniform 
in cross section, uniformity, however, not 
being essential in carrying out my inven 
tion. 
In the illustrated embodiment of my.in 

vention, I have provided a series of substan 
tially parallel grooves which are formed on 
the external face of the vacuum container 
of an ordinary tungsten incandescent lamp. 
For the maximum diffusing effect, the 
grooves extend approximately parallel to 
the light emitting filament of the lamp, 
the glass wall of the treated portion of the 
container being in effect thereby formed 
into a plurality of linear concave and 
convex lenses or lens-like bodies which ex 
tend parallel to the longitudinal axis of the 
vacuum container. . 
One part of my invention which is ex 

tremely important both from a commercial 
and manufacturing standpoint, concerns the 
application of my invention to thin blown 
glass vacuum bulbs of incandescent lamps 
such as are now sold on the market, by 
minutely fashioning the surface of the lamp 
by chemical or abrasive action, preferably 
by hydrofluoric acidin desired form or con 
dition or dilution or admixture, and, at the 
same time, preserving the surface practi 
cally smooth. I have discovered that it is 
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possible on commercially thin bulbs. to pro 
duce an efficient, and, at the same time, 
highly ornamental light-diffusing effect by 
causing light deflection or refraction by 
means of substantially Smpoth refractors of 
high light-transmitting efficiency. This I 
have been able to accomplish by making 
grooves narrow enough and close enough so 
that with a depth not exceeding that which 
is permissible and safe for such bulbs, the 
refracting surfaces will nevertheless be 
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steep-sided enough and sharp enough to 
have the desired wide angle light-deflecting 
effect. The minuteness of width is chiefly 
controlled by practical optical conditions 
and the thickness of the wall of the bulb, 

a05. 

and it is obvious that the smaller the de 
pressions the less material will have to be 
removed and the neater may be the effect, 10) 
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The etching by the acid may be conducted 
in such a manner as to leave the surfaces of 
the lepressions and elevations substantially 
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polished or of a vitreous or polished na 
ture. The smooth surfaces of the grooves 
or ridges may be further polished if de 
sired since the grooves or ridges extend in 
practically parallel directions. They do not 
materially lessen the transparency of the 
glass and do not have the relatively low 
cmissive efficiency of frosted glass surfaces 
in which there are internal losses due to 
dirt reflection and refraction, and other 
losses due to dirt accumulation 
not be easily removed. 
With my invention, the diffusion of the 

light is accomplished almost entirely by re 
fraction through the polished surfaces of 
the linear refracting elements and there is 
but little, if any, additional obstruction to the passage of light over that ordinarily en 
countered in a plain, unscreened, transpar 
ent container in which the inner and outer 
surfaces of the walls of the container are 
arallel to each other. The light trans 

mitted from a linear filament through a con 
tainer embodying my invention is subdi 
vided and the image of the filament is so 
spread out laterally that it ceases to appear 
to be an incandescent filament but appears 
more like a wide band of light much less 
intense per unit of area than the incan 
descent filament. 
In the drawings accompanying, and form 

ing a part of this application, Figure 1 is 
an elevation of an ordinary tungsten incan 
descent lamp of commerce, embodying my 
invention. Fig. 2 is a fragmental sectional 
view along the line 2-2 of Fig. 1, and Fig. 3 
is a fragmental cross section of a glass con 
tainer illustrating diagrammatically the con 
vergence and divergence of rays emanating 
from a single lens-forming surface or re 
fracting element and the convergence of 
rays emanating from a plurality of such 
surfaces or elements located on the same 
container. 
In Fig. 1, I have illustrated a well-known 

form of lamp provided with a linear source 
of light. The lamp illustrated, as has been 
said, is an ordinary commercial form of 
the tungsten incandescent lamp, and is pro 
vided with a light emitting filament sus 
pended in Zig-Zag lengths 1, 1 by arms 2, 
2 extending from an axially arranged in 
sulated support 3, carried by standard 4, 
which contains leading-in wires connecting 
with the filament. The filament is inclosed 
within a highly evacuated glass bulb or 
envelop 5. The filaments of the lamp may 
be of any known or desired construction and 
may be composed of carbon, tungsten or 
tantalum or similar materials which become 
incandescent when subjected to electric cur 
rent. In the lamp shown, the filament com 

which can 
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prises portions which extend in the same 
general direction' as the major or longitudi 
nal axis of the bulb and consequently I 
provide ridges and grooves in the external 
surface of the bulb 5, which extend length 
wise of the bulb and constitute the refract 
ing surfaces 6, 6. 
The shape of the grooves and ridges con 

stituting the refracting elements 6, 6, should 
be such as to facilitate light emission and 
substantially prevent losses by internal re 
flections. In practice the grooves need not 
be of a very great angle and may be rela 
tively shallow as compared with their width. 
The refracting elements. should also be so 
shaped and located that the filament or 
object, or both the filament and the ob 
ject will be out of focus and it is there 
fore not essential that the refracting ele 
ments should be so formed as to have either 
a point or definite line of focal origin. 
These grooves, are preferably formed by 
coating the outer surface of the bulb 5 with 
a thin skin of wax or asphaltum, or some 
similar acid resisting material, then scratch 
ing through the wax, for the purpose of ex 
posing the surface of the glass along lines 
of suitable width, and then immersing the 
bulb in hydrofluoric acid or submitting 
it to the action of hydrofluoric acid gas. 
The proper results may be obtained by sub 
jecting the bulb to the action of the acid for 
about ten minutes. In an ordinary 25 watt 
tungsten lamp, the lines along which the 
bulb is etched, may be from 1/100 to 1/250 
of an inch from center to center, according 
to the size and shape of the bulb, the thick 
ness of the wall and the permissible depth 
to which it may be etched. With care, the 
lines may be spaced closer or farther apart . 
than this, and may be smaller or larger in 
cross section. The size of the grooves may 
be determined by practical, rather than 
theoretical reasons, but the smaller cross 
section is advisable in practice. In the bulb 
illustrated, I have so formed the grooves, 
that the light emitting surface of each re 
fracting element is concave and is curved 
so that its curved surface represents about 
1/3 of the surface of a cylinder. 

It will be understood that various methods 
may be employed in forming the refracting 
elements on the surface of the bulb, some 
of which will possibly form truer curved 
surfaces and more accurately spaced grooves, 
but in practice, it is not necessary to pro 
vide absolutely accurately formed nor ac 
curately spaced refracting elements and the 
method described of etching the grooves is 
both cheap and practical. In the bulb illus 
trated, the concave grooves are separated 
one from the other by rounded ridges, 7, 7. 
The edges of the ridges are rounded by the 
action of the acid in forming the grooves. 
These ridges may vary in width to from 
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1A10 to 1A of the width of the grooves as intense: as is agreeable when viewed di 
without affecting the optical effect of the rectly by the human, eye. The result from 
concave light scattering surfaces:d, the bubfaeconsumer's view point is a tungsten, or 
Qne distinct species. Cof gay invention similarlamp' with a bulb having the same 

5 which is of great commercial value, in or even less weight than the commercial volves; the use of grooves, so narrow aradsso, bulb, together with all other advantages of 

taea a 

O 

closely spaced, that when viewed from the current eonsumption economy and light 
ordinary distances of a few feet, theimages producing efficiency. 
produced by 

to ments appear to blend intone practically \the general effect of the elongated concave 
uniform band of light. When this; arrange refracting surfaces or lenses: 6, 6.pon the 

the individual refracting tele-in Fig. 3. Ihayeishawn diagrammatically 

ment is; applied to the ordinary commercial 
tungsten lamp; above, referred to the super 
posed; or Yerlapping effect of the multi 

splicity, offilament lengths, each thus-widens 
Qutas to produce upon the eye of the ob 
server the effect of an approximately uni 
form blaze of light-emitted from the sur 
face of the bulb. over a wide: area wich 

20 may include a large portion of a surface 
of the bulb on the side toward the observer. 
The above referred to, practically desirable 
form of amp, has the ordinary thin light 
bulb, which is particularly desirable and 

25 commercially almost indispeasable; for a: 
lamp to be solding the open imarket. The 
grooves of the desired width, say-less than 
1/100 of an unch, very closely spaced, or if 
desired, separated by distances not greater 

30 than 1/10 of the width of a groove-maybe; 
formed on the exterior walls of the bulb. 
after it is blown into shape by carefully 
etching to a depth preferably not greater 
than 1A3 the thickness of the thin-wall of the 

35-bulb. The etching being by chemical re 
action, avoids danger of producing or de 
veloping; incipient fractures or internal 
stresses, such as might; render the: bulb.: too. 
fragile for commercial transportation; and: 

40 uSe. . . . . . . . . . 
It will be seen that: the above specific em 

bodiment of my invention involves three, 
concurrent factors of great advantage in: 
connection with the thin walled bulbs of com 

'45. merce. First: The formation of the grooves 
by a chemical process, eliminates: all danger. 
of incipient fraetures, which might result 
from molding. Second: By making the 
grooves narrow and closely spaced, their. 

f50; depth need not exceed J/3 the thickness of 
the wall of the ; ordinary commercial bulb. 

. Third: This: same narrowness, shallowness. 
and closeness, in spacing, may be utilized to 
give the functional advantage of causing the 

55 optical effect of an approximately uniform, 
blaze of light, originating over: the entire or 
a large portion of the surfaee, of the bulb. 
The above factors all have a special rela 
tion to the intensity of light produced by 

60 high efficiency, multiple length metallic. 
filament lamps of the modern type, in iso. 

- much as the uniform blaze of light, which 
may be thus caused to originate with the 
apparent uniformity from practically all 

65i of the available surface of the bulb, is quite 

rays of light-emitted from them. The por 
tion of the bulb illustrated, is greatly en 
larged, and the:grooves are more accurately 
formed ; and spaced than is necessary in 
actual practice. Each refracting, element 
Scatters the rays emitted by it through a 
wide; zone, as shown at 9, 9, in Fig. 3. Rays 

SO 

femitted from one of the grooves 6,6 will be 
projected alongstraight lines, such, for ex 

: ample, as the lines a, b, c, d, e,f and g, which 
tas; shown, first converge and meet at a more 
(or, less well defined focal point, h, and then 
( diverge through a wide angle, a, h, g and 
the amount of light emitted from one re 
ifracting element and received at any point 
iSuch as: a, b, c, d, e, f, or g will: be dimin 
iished proportionately to the wideness of the 
angle. While each single groove 6, scatters 
(the light transmitted through it, in the man 
?ner, described, it will be apparent; that each : of the multiplicity of adjacent parallel 
grooves {6, will also emit; light in a similar 
imanner and that some of the rays from each 
adjacent groQve on the same side of the bulb, 

95. 

iwill converge with the rays from other. 
grooves as shown, for example, at a in Fig. 
3. The grooves located at 9, 9,90, 9, 
9, 9, and 9', being each similar to the 
lens-forming surfaces located at 9, .9, will 
each emit rays which converge and then 
are scattered through a wide angle, as 
roughly indicated at 9, 9, but, each such sur 
iface will emit rays which travel toward, the 
point, at along-straight lines so that the ob 

E05 

11:0 
fject or the eye of an observer located at a 
receives, light from a large number of sec 
Jondary sources, each of which is dimmer 
than the original source, the incandescent: 
filament, but the effect is that the total 
amount of light received at any point will 
roughly . correspond to the amount which 

5 

iWould have been received at: that point di-, 
rectly from the intense source projeeting. 
rays through a transparent medium with 
plain, polished...and parallel interior, and ex 
terior surfaces. It will be obvious that by 

SE) 

distributing the apparent sources of light . : 
around; the exterior of the bulb, globe or 
container, the same amount of light is de 
livered by the lamp or filament to the vari 

125 

ous objects : but the contrasts are : less 
marked, the light being more evenly dis-, 
tributed, and the effect is to produce the ap-, . 

ISO pearance, of a uniform wide blaze of light, 
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much more grateful to the eyes than light 
direct from a filament. 
. The present application is a division of 
my co-pending application 619,733 filed 
April 8, 1911. . . 
I claim 
1. A lamp comprising a linear source of 

light and a container therefor, said con tainer being provided on its exterior sur 
face with a multiplicity of shallow etched 
grooves having rounded edges and set rela 
tively close together; whereby the individual 
images produced by each separate groove 
blend to produce the optical effect of a sub 
stantially uniform wide blaze of light. 

2. A lamp comprising a linear source of 
light and a containertherefor, said con tainer having a multiplicity of parallel ad 
jacent grooves, less than 1/100 of an inch 
in width, etched on its exterior surface in relatively close arrangement, whereby the 
individual images produced by the separate 
grooves blend to produce the optical effect 
of a substantially uniform wide blaze of light. . . 

3. A lamp, comprising a linear source of 
light and an exhausted container therefor, 
provided on its external surface with a mul 
tiplicity of narrow, approximately parallel, 
shallow, groove-like, linear markings, which 
extend in the same general direction as the 
linear source of light and are closely spaced, 
whereby a multiplicity of the individual 
images of the source produced by each 
groove-like marking produce the optical ef 
fect of a substantially uniform wide blaze of 
light. . . . . . 

4. A lamp, comprising a linear source of 
light and a blown container bulb therefor, 
having one surface plain and the other sur 
face provided with a multiplicity of narrow, 
relatively shallow etched grooves, which ex 
tend in the same general direction as the 
linear source of light. , 

5. A lamp, comprising a linear source of 
light, and a container bulb therefor, having 
one surface plain and the other surface pro 
vided with a multiplicity of approximately 
parallel, narrow, closely spaced grooves, 
which extend in the same general direction 
as the linear source of light, whereby the in 
dividual images of the linear source pro 
duced by the separate grooves, blend to pro 
duce the optical effect of a substantially uni 
form, wide blaze of light. 

6. As an article of manufacture, a high 
efficiency metallic filament incandescent 
lamp, having the filament disposed mainly 
in lengths extending in the general direction 
of the length of the lamp and protected by 
an evacuated blown bulb of commercial thin 
ness of wall, said bulb having a plain inte 
rior surface and having etched on the ex 
terior surface thereof, a multiplicity of nar 
row, shallow, concave, adjacent, practically 

of shallow, narrow, 
grooves with intervening convex curved 
ridges extending in the same general direc- . 

transparent grooves, the depth of said 
grooves being less than half the thickness of 
the wall of the bulb, whereby the individual 
images of the linear source of light pro 

- duced by each groove blend and produce the 
optical effect of a substantially uniform 
wide blaze of light. . . . . . . . . . . '.. 

7. An incandescent, lamp, comprising a 
linear source of light in combination with a 
blown glass container bulb, having a plain 
having a multiplicity of narrow, approxi mately 

direction as the linear source of light. 
8. An incandescent, lamp, comprising a 

linear source of light in combination with a . 

parallel adjacent grooves etched 
thereon and extending in the same general 

: 80 
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P A itlil: 5 interior surface and an exterior surface, 

blown glass container bulb for said source, 
having a plain interior surface and an ex 
terior surface etched to form a multiplicity 

concave, adjacent. 85 

tion as the source of light and affording 
curved refracting surfaces. 

9. An incandescent lamp, comprising a 
linear source of light in combination with 

90 

an exhausted glass container, having a plain 
interior surface and provided on its exte 
irior surface with a plurality of adjacent, 
elongated refracting grooves with substan 
tially smooth surfaces, extending in the same 
general direction as the linear source of 
light and formed and spaced not more than 
'one-fiftieth of an inch from center to center. 

10. An incandescent lamp, comprising -a. 
linear source of light in combination with 
an exhausted glass container, having a plain : 
interior surface and an exterior surface pro 
vided with a multiplicity of alternately ar 
ranged, narrow, elongated, concave and con 
vex refracting surfaces of a polished nature, 
the concavities being not more than one 
fiftieth of an inch from center to center. 

11. An incandescent lamp, comprising a . 
is: emitting filament, in combination with 
a blown container bulb for the filament, hav 
ing thin glass walls, a plain interior surface, 
and an exterior surface provided with a 
multiplicity of grooves, etched by means of 
general direction as the filament. 

12. An incandescent lamp comprising a 
light emitting filament, in combination with 
a blown container bulb for the filament, 
having thin glass walls, a plain interior sur 
face, and an exterior surface provided with 
a multiplicity of grooves, etched by means 
of hydrofluoric acid and extending in the 
same general direction as the filament, the 
depth of the grooves being not greater than 
approximately one-third of the thickness of 
the glass walls. - 

13. A lamp, comprising a linear source of 
light and an exhausted container therefor, 
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provided on its external surface with a mul 
tiplicity of narrow, approximately parallel, 
shallow, groove-like, closely-spaced linear 
markings, having practically smooth sur 
faces and extending in the same general di 
rection as the linear source of light, where 
by the individual images of the source pro 
duced by each said groove-like marking, 
unite to produce the optical effect of a prac. 
tically uniform wide blaze of light. 

14. A lamp comprising a linear source of 
light and a container therefor, said con 
tainer being provided on its exterior surface 
with a multiplicity of minute grooves set 
relatively close together, whereby rays re 
ceived from the source are separately scat 
tered laterally by a multiplicity of refract 
ing surfaces and blend in the field of illumi 
nation to cause the linear source to have the 
optical appearance of a widened band or 
transversely continuous surface of light, the 
width of which is practically independent of 
the width of the source but is dependent 
upon the number of effectively contributing 
grooves. . . 

15. An electric lamp comprising a fila 
ment and a glass container, a surface of the 
container being formed with a multiplicity 
of elongated refracting surfaces or lenses of 
a width less than the thickness of the wall 
of the container and all extending in the 
same general direction with each other and 
with the major portion of said filament. 

16. In an incandescent electric lamp, a 
linear source of light, in combination with 
an evacuated inclosing bulb having at least 
a portion of its wall formed with a multi 
plicity of refractors comprising long narrow 
practically transparent, refracting surfaces, 

5 

said refractors being formed so that the 
light received by each is refracted and 
emitted from the outer surface of each in a 
multiplicity 
ally with respect to the linear source, so that 
diminished divergent rays from a multiplic 
ity of said linear refractors will converge 
toward a multiplicity of points in the same 
field of illumination, the number of refrac 
tors emitting light toward the same given 
points in the field being in the aggregate 
approximately proportional to the light 
scattering power of the respective refractors, 
and the narrowness and spacing of said re 
fractors being such as to constitute said bulb 
wall a diffusing medium emitting light from 
a wide zone distributed laterally with re 
spect to the general direction of the linear 
SOCe. 

17. An incandescent filament electric 
lamp having a blown bulb of commercial 
thinness, having a smooth interior surface 
and having formed on its exterior surface a 
multiplicity of minute closely-spaced de 
pressions and elevations having substan 
tially smooth surfaces, the distances between 
the tops of adjacent elevations being so pro 
portioned to the permissible depth of the 
depressions as to produce the degree of 
steep-sidedness necessary for effective light 
deflection. 
Signed at New York city in the county of 

New York, and State of New York, this 
18th day of July A. D. 1911. 

PETER COOPERHEWITT. 
Witnesses: 

L. A. CoLEMAN, 
R. A. HEWITT. 
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