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This invention relates to incandescent lamps 
which have a part of the bulb surface coated with 
an opaque re?ecting medium, such as metallic 
silver, disposed in such a way that the light beam 
is directed in some controlled manner or pattern 
on the area to be illuminated. Generally the ?la 
ment in such lamps is hooded by the opaque re 
?ecting surface, and practically all of the light 
from the incandescent source impinging on the 

10 re?ecting surface is re?ected through the trans 
mitting portion of the bulb to the area to be use 
fully illuminated. This obviously increases the 
efficiency of illumination on the desired area but 
it practically eliminates direct light from the 

115 lamp in behind or above the re?ecting surface. 
For many purposes such re?ecting lamps 

placed in socket ?xtures furnish a complete .in 
stallation-no‘ external re?ector or housing be 
ing required. In other installations, such as in 
store illumination, it is desirable for artistic ef 
fect to enclose the lamp bulb, or several lamp 
bulbs, in a translucent enclosure or to associate 
them with other types of re?ecting or light dif 
fusing devices acting directly or indirectly to con 

5 trol the lighting effect. 
When an ordinary non-re?ecting bulb is asso 

ciated with such a translucent or opalescent en 
closure, since the light leaves the bulb at high 
intensity in all directions, the enclosure is il 
luminated approximately uniformly over its en 
tire surface. When on the other hand, a re?ect 
ing bulb, as described above, is so used a part of 
the enclosure is de?nitely much darker than the 
rest, due to the fact that the re?ecting surface 
of the bulb entirely prevents direct light from the 
incandescent source from striking this part of the 
enclosure. The shadowed part of the enclosure is, 
of course, dimly lighted by indirect re?ections 
from the smooth inside of the translucent enclo 
sure, but, compared with the brightly illuminated 
part of the enclosure, it is dim and unattractive. 
On the other hand, that part of the enclosure 
through which practically all of the light from 
the incandescent source is transmitted, compris 
ing the direct light and the light re?ected by the 
silvered surface, is more brilliant than is the case 
with an ordinary non-re?ecting bulb of the same 
wattage in the same enclosure, and the result of 
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this is at once apparent on the counters of a 
50 store, for example, over which such an installa 

tion is used. On the other hand despite the dif 
fusing e?ect of the opalescent enclosure, the re 
?ecting bulb used in this way puts a greatly in 
creased amount of the total light on to the 

55 counter and ?oor where it is useful, rather than 
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wasting it in horizontal rays and high up on the 
ceiling. The increased e?iciency—ratio of useful 
light to total light emitted by incandescent 
source-is apparent and readily measureable. 
In my endeavor to produce, for use in such a 

translucent enclosure, a re?ecting bulb which 
would be not only highly ef?cient as a light con 
centrator but also one which would produce a de 
sirable appearance of vthe .enclosure itself, it be 
came evident that the dark shadowed portion of 
the enclosure-shaded by the re?ecting surface 
of the bulb-must be rendered somewhat bright 
er, so that the contrast between the two parts of 
the enclosure would be less marked and prefer 
ably unnoticed. It is desirable that this be ac 
complished without disturbing to any great ex 
tent the high efficiency obtained by the re?ecting 
bulb on the store counters, for example, and other 
parts of the room usefully illuminated. Whatever 
light is subtracted from that otherwise employed 
to illuminate the useful zone, is largely wasted, 
so, but little must be used for the purpose of re 
moving thershadow from the dark area of the 
enclosure. 
There are certain other requirements that 

should be met inaccomplishing the desired re 
sults. Any light thrown on the darker part of 
the enclosure must be uniformly distributed, and 
in any case there must be no light patterns— 
bright or dark spots; and if possible, the apparent 
brilliance of the shadowed portion should ap 
proach that of the brilliantly illuminated trans 
mitting portion of the enclosure. 
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In my endeavor to reach a satisfactory solution . 
of this difficult and important problem, I at 
tempted to use an expedient that is old in the 
art-—I removed a band, or concentric bands, from 
the silver coating so that direct light from the 
incandescent source would pass through and il 
luminate the enclosure. These bands varied in 
width‘ from about 1/8 inch to 1/2 inch. This proved 
entirely unsatisfactory. Not only was such a 
large part of the re?ecting surface removed that 
a noticeable reduction in lighting efficiency on 
the useful area occurred, but each band cast a 
brilliant ring of light onto theenclosure, and 
these rings were separated by alternate rings of 
shadow. Moreover, when the rings were 1A; to 1/2 
inch in width, and when used, for example, in an 
overhead direct translucent enclosure fairly close 
to the ceiling, these alternate rings of light and 
shadow were transferred to the ceiling. 

I have made the important discovery that the 
shadowed portion of the enclosure may be brightly 
illuminated—so that no objectionable contrast 
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exists between it and the brilliantly illuminated 
transmitting portion of the enclosure--and, so 
that this shadowed portion is_ uniformly illumi 
nated without rings or other alternate areas of 

5 light and shadow, and therefore without rings or 
other designs on the ceiling, for example, by 
removing a very small part of the total re?ecting 
surface in a series of ?ne marks or apertures dis 
tributed over the re?ecting surface, and by doing 

10 this in connection with a frosted or etched area 
on ‘the surface of the incandescent lamp bulb. 
The best results are secured when the re?ecting 
coating is internally applied and the frosted area 
is located externally of the bulb. An approxi 

15 mate result is obtained when either the outside of 
the bulb is silvered and the inside frosted, or 
when both the silvering and the frosting is done ' 
on the same side of the glass lamp bulb. 
The perforations through the re?ecting sur 

20 face, may be of any shape or pattern, provided 
only that in one dimension they be small. For 
example, a ?ne spiral line may be out over the 
entire re?ecting surface by making a. ‘simple 
adjustment on the rotating tool that is used to 

25 remove the silver from the transmitting portion 
of the bulb-since, on inside silvered bulbs the 
entire bulb surface is generally coated and the 
silver removed from the transmitting ‘portion by 
scraping. By varying the 'rate of withdrawal 

30 of the scraping tool thespiral lines may be made 
close together or farther apart. They can all be 
of the same distance apart, or this distance may 
be varied, so as to permit more light to fall on 
the shadowed portion of the enclosure at the 

35 top, for example. _ 
Approximately parallel lines-from the tip to 

the stem—may be made by withdrawing a tool 
having at its end a series of arms held outwards 
by springs, each with a suitable cutting or 

40 abrading edge. If desired every other of these 
arms may be depressed, with suitable cams at 
approximately half stroke, so that in the neck 
portion the lines do not come too close together. 
By a suitable motion of the bulb while it is with 

45 drawn from this tool, approximately wavy lines 
may be out. A cross-hatched design may be 
made by superimposing these parallel lines on a 
spiral. Any suitable design may be employed, 
provided only that in one dimension the areas so 

50 removed are small. A chemical solution may be 
sprayed or injected into‘ the silvered bulb, nitric 
acid or a solution of cyanide, for example, in the 
form of a very ?ne spray or mist, and each of the 
particles that settles on the silvered surface will 

55-attack the silver and after washing with water 
minute perforations through the silver will permit 
some light to pass through the re?ecting surface, 
and the desired result will be obtained. I do not 
desire to be limited to any exact pattern or to 

60 any precise process of producing the same; any 
pattern and any distribution of fine cuts through 
the re?ecting surface in connection with the 
frosted bulb surface will produce the desired 
effect.‘ - 

65 It will be understood that my invention may be‘ 
applied with advantage to lamps of vgaseous dis 
charge types or glow types, as'well as those having ' ' 
?lament light sources. . 

These and other features of the invention will 
70 be best understood and appreciated from the 

following description of several preferred embodi? 
ments thereof, selected for- purposes of illustra 

in which, 75 
tion and shown in ‘the accompanying drawings, - ' 

Fig. 1 is a view showing a lamp bulb in elevation 
within a sectioned globular enclosure. 

Fig. 2 is a view in side elevation of a bulb 
associated with an external re?ecting ?xture. 

Fig. 3 is a fragmentary sectional view on a 6 
greatly enlarged scale of a portion of the bulb, 
and 

Fig. 4 is a-view showing a bulb designed for 
indirect lighting within a conical enclosure which 
is shown insection. 10 
In Fig. 3 is shown, on a greatly enlarged scale, 

a section of the wall of a bulb embodying my 
invention in its preferred form. In this instance 
the glass 40 of the bulb is provided externally 
with a frosted or etched area 4|. This may be 15 
produced by any suitable commercial process and 
its effect is to provide a surface made up of minute 
irregularities which have the property of diffus 
ing light transmitted through or re?ected by the 
surface in which they are formed. 'Upon its 20 
inner surface the walls of the bulb are provided 
with a coating of a re?ecting medium, such for 
example, as metallic silver. The re?ecting coat 
ing 42, shown in Fig. 3, is removed in a pattern 
of ?ne spaced lines forming narrow apertures 43 25 
through which light from the bulb may be freely 
transmitted. It will be understood that each ray 
of lightpassing through one of the apertures 48 
is broken up and diffused by passing through the 
frosted surface 4|. Moreover, a considerable 30 
portion is internally re?ected by the frosted sur 
face and then re?ected outwardly again by the 
outer surface of the silver coating 42. 

I have suggested in Fig. 3 the manner in which 
a single ray 44 of light is broken up and di?’used 35 
after passing in a normal direction through one 
of the apertures 43 and from this it will be seen 
that from each point of incidence with the frosted 
surface 4| a band or spot of diffuse light results. 
It will be apparent that rays of light passing 40 
through the apertures 43 at an angle to the sure 
face of the coating 42 will be subjected to even 
greater internal re?ection and diffusion than the 
my 44 which has been shown in Fig. 3. In every 
case however some of the light is re?ected back 45 
to the outer surface of the silvered coating and 
each- of these back-re?ected rays is again re 
?ected toward the frosted surface. The twice 
re?ected rays again strike the frosted surface and 
‘are in turn partly transmitted outwardly as dif- 50 
fused light and partly re?ected back to the sil 
vered surface to be further re?ected and diffused. 
The light which passes through the apertures 

43 and is broken up and diffused in the manner 
suggested in Fig. 3 ‘appears to cover a much wider 
area on the frosted surface of the bulb than the 
width of the aperture. For example, the brilliant 
ly illuminated apertures 43 on a lighted bulb may 
appear to be at least 14; inch wide when actually 
the lines of the aperture 43 are 1/100 inch wide. 60 
Besides this brilliant line of light the otherwise 
dark area behind the body of. the silvered coating 
is also rendered luminous. In other words, the 
light passing through the narrow apertures is 
fanned out so that the entire outer face of the o5 
opaque re?ecting coating appears luminous. 
Moreover, the light emanating from the area thus 
rendered luminous will be found to be polarized 
light. This is probably on account of the multiple 

V-re?ection to which the rays are subjected be- 70 
. tween the areas of inside re?ecting coating and 
,_ exteriorfrosted surface. ' 

Theamount of light escaping through the ?ne 
apertures, 43 ‘is actually small. If the total area 
of'the apertures amounts to 5% of the silvered 75 
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area-much more than is necessary or used by 
me in the many embodiments of this invention 
that have been produced-the amount of light 
re?ected by the coating 42 will not be reduced b 
more than 5% and the total light in the directed 
beam from the lamp will not be reduced‘ by 
more than 3%. ‘ 

Referring now to the installation illustrated in 
Fig. 1, the bulb I0 is provided internally with a 
silvered coating II which extends from the line 
of maximum bulb diameter upwardly into the 
neck of the bulb. This coating is removed in a 
number of ?ne circumferential lines l3 and these 
lines may be graduated in width or in location to 
control the amount of light which is to be al 
lowed to escape through the otherwise opaque 
portion of the bulb. The outer surface of the 
bulb I0 is uniformly frosted in an area at least 
coextensive with the internal silvered coating. 
The curved end of the bulb l2 below the line of 
maximum diameter is clear and adapted to trans 
mit a beam of high intensity comprising the light 
directly emitted by the ?lament of the bulb and 
the light re?ected by its silvered coating II. 
The bulb I0 is shown as being enclosed in a 

translucent globe I4 and by reason of the con 
struction of the bulb the general effect of the 
globe to the observer will be that of uniform il- ' 
lumination. This is partly because the human 
eye is unable to make distinctions in illuminations 
of high intensity. While the eye can easily dis 
tinguish between 0.1 and 1.0 lumens per square 
foot it is unable to distinguish between 50 and 100 
lumens per square foot. The iris of the eye 
automatically closes to a small opening in the 
presence of a bright light and this fact may ac 
count for the difference in perception under the 
circumstances discussed. 
In Fig. 2 is shown a bulb 20 associated with an 

external reflecting ?xture 24. The bulb 20 is 
frosted continuously over its entire area and pro 
vided with an external silvered coating 2| ex 
tending from the line of maximum bulb diameter 
upwardly into the neck of the bulb. The silvered 

, coating is removed in a pattern of ?ne lines 23 
formed as a continuous spiral. The dot and 
dash line 26 indicates the light pattern of the 
lamp when it is provided with a continuous sil 
vered coating whereas the dotted line 25 indicates 
the actual light pattern of the lamp as illus 
trated. It will be noted that the intensity of 
downwardly directed light is very slightly re 
duced while an appreciable amount of light is 
transmitted upwardly through the apertures 23. 
As viewed from one side of the lamp, it will be 

observed that by the spiral appearing in the silver 
coating there is presented a series’ of narrow 
spaced apertures. 
A further embodiment of my invention is shown 

in Fig. 4 in which the bulb 30 is placed within a 
conical translucent enclosure 36 located apex 
downward. In this instance the bulb 30 is pro 
vided with an inside coating of silver 3| cover 
ing its curved end up to the line of maximum'bulb 
‘diameter. The entire exterior surface of the bulb 
is frosted. The silvered coating is removed in a 
series of meridian lines 33 which are supple 
mented by shorter parallel lines 34 in approach 
ing the maximum diameter of the bulb. The sil 
vered coating is also removed from the end of 
the bulb in a bull’s eye 35. This pattern of silver 
removal results in an apparent uniform illumina— 
tion of the enclosure 36 and it will be noted that 
all the silver has been removed from the end 
of the bulb which is directed toward the apex of 

3 
the enclosure 36 and which is most remotely dis 
posed with respect to the surface of the bulb. 

I have referred to the removal of the silvered 
coating ‘as being in a pattern of ?ne lines. The 
width of these lines may be in t e order of mag 
nitude of the thickness of the {rib wall, particu 
larly in the smaller sizes of lamps where the 
thickness of the glass is a small dimension. 
The lamp construction of my invention has the 

great advantage that it affords a means for ac 
curately controlling the photometric curve of 
light transmitted within the boundaries of the re 
?ected area. If it is desired to cause a greater 
light ?ux to pass through one section of the re 
?ecting area than through another section the 
re?ecting coating may be removed in a pattern 
giving this result, 1. e., the lines of removal may 
be more closely arranged incertain sections than 
in others or they may vary in width. 
Many modifications and changes in detail will 

readily occur to those skilled in the art without 
departing from the spirit and scope of my inven 
tion, but having set forth the objects and nature 
thereof and having shown and described illustra 
tive examples of preferred embodiments, what I 
claim as new and desire to secure by Letters Pat 
ent is ' 

1. An incandescent lamp having a bulb pro 
vided on a part of its inner surface with a re 
?ecting coating and on its outer surface with a 
frosted area, the coating being apertured to pre 
sent a series of narrow openings beneath the 
frosted area which render luminous the surface 
of the bulb outside said coating when the lamp is 
lighted. ~ 

2. An incandescent lamp having a bulb pro— 
vided on a part of its inner surface with a re 
?ecting coating and on its outer surface with a. 
frosted area, the coating being apertured to pre 
sent a series of long narrow adjacent openings 
beneath the frosted area which render luminous 
the surface of the bulb outside said coating when 
the lamp is lighted. - ' 

3. An incandescent lamp having a bulb with its 
outer surface roughened to diffuse transmitted 
light, and having an opaque metallic re?ecting 
coating upon a portion of its inner surface, aper 
tured in ?ne lines so located that the entire outer 
area of the opaque re?ecting surface appears to 
be illuminated when the lamp is lighted. 

4. An incandescent lamp having a bulb pro 
vided with an inner'metallic re?ecting coating 
and a substantially coextensive frosted area, the 
metallic coating being removed in a pattern of 
?ne lines within the frosted area whereby the sur 
face of the bulb outside the metallic, coating is 
rendered luminous when the lamp is lighted. 

5. An incandescent lamp having a bulb pro 
vided with an inner metallic re?ecting coating 
and a substantially coextensive frosted area, the 
metallic, coating being removed to provide a se 
ries of light-transmitting openings of a width 
approximating the thickness of the walls of the 
bulb and spaced from each other so that the in 
termediate areas in the .outer surface of the 
coated portion of the bulb appear to be luminous 
when the lamp is lighted. 

6. An incandescent lamp having the bulb pro 
vided with a re?ecting coating and a superposed 
external frosted surface, the re?ecting coating 
being removed in a comprehensive pattern of ?ne 
lines so arranged that the light flux escaping 
through the lines of the re?ecting area is not 
more than 5% of the light re?ected by the re 
?ecting coating. 
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7. An incandescent lamp having a bulb ‘pro 

vided'on a part of its inner surface with a re 
?écting coating having a spiral light-transmitting 
line therein and on its outer surface being pro 

5 vided with a frosted area superposed in part above 
the re?ecting coating. 

3,074,888 
8. An incandenscent lamp having a bulb pro 

vided on a. part of its inner surface with a re 
?ecting coating apertured to transmit light, and 
roughened on its outer surtace over the apertures 
in the coating and over the adjacent area. 

CLARENCE BIRDSEYI. 


