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To all whom it may concern; 
Beit known that I, SAMUELO. HoFFMAN, 

a citizen of the United States, and a resi 
dent of the city and county of San Fran 
cisco, State of California, have invented a 
new and useful Lamp, of which the follow 
ing is a specification. 
This invention relates to illumination and more particularly to lamps of the type 

shown in my Patent No. 1043,008 of Octo ergy (depending upon the refractive in ber 29, 1911 and No. 1,083,325 and No. 
1083,826, dated January 6, 1914, which con 
sist of an incandescent source, and means 
for returning the infra-red radiation back 
to the source where it is absorbed, and con 
verted into luminous radiation; the lumi 
nous radiation being continually allowed 
to escape. In my present application, I accomplish 
the sparation and backward reflection of the 
infra-red rays directly, by employing a 
suitably constructed thin film on the inner 
surface of the glass globe, no inner tube or 
globe being necessary. The theory of the 
action of this film depends upon phenomena 
known to physicists, manifested as the 
colors observed in connection with thin 
films, e. g. the colors of soap bubbles. 
Briefly, a film of transparent material, of 
the order of thickness of a wave length of 
light, will refuse to transmit light of a cer 
tain wave length or lengths, and transmit 
in excess light complementary to this wave 
length. This is due to the destructive in 
terference between the portions of light 
reflected from the two surfaces of the thin 
film. Since the theory of this action is well 
understood, I will not elaborate it but 
simply state the facts as above. These thin 
films in general selectively reflect only a 
limited portion of the spectrum. 

Previous to my invention it had not been 
noticed that a film of a certain critical thick 
ness will reflect practically all the wave 
lengths comprising white light and transmit 
all the infra-red wave lengths; or, vice 
versa, transmit all the wave lengths com 
prising white light and reflect all the infra 
red, which of course constitutes the ideal 
selective reflector. The actual thickness of 
this film cannot be stated in units of length, 
as it varies with the nature of the material 
constituting the thin film. 

55 
The thickness, however, may be defined in terms of Newton's rings: Taking these as 

an index, the thickness of the film that may 
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be used is that. corresponding with trans 
mitted light, to the first white ring encir cling the black central spot. The refractive 
index of the thin film can be chosen such that, the central spot (if it were present) 
Would be black by transmitted light. Then, 
at the thickness of the first white ring by 
transmitted light all of the light would be 
transmitted up to the extreme red, but for the longer wave lengths an amount of en 
dices of the thin film and its surrounding 
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medium) would be reflected back; that is a thickness equivalent to the white ring would 
still be a central black spot by transmitted 
light, for the infra-red waves, or a bright 
spot by reflected light, or stated otherwise, 
the infra-red waves would be reflected back. 
As only a portion of the energy is acted 

upon by a single film, it would be necessary. 
to use a number of such films which the 
radiation traverses in succession, or else use: a film with a higher reflecting power than 
the ordinary transparent film. Such a spe 
cial film can be easily constructed by de 
positing by suitable means a thin layer of 
Some substance such as stibnite on each sur 
face of the film, (which in general would 
consist of such a substance as collodion or 
cellulose acetate) or even using a thin film 
of stibnite. I mention stibnite because it is 
typical of a number of highly reflecting sub 
stances, such as the metallic sulphides which 
at the same time are transparent, more or 
less. The final result of any of the above 
arrangements is that substantially all the 
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light escapes freely, and substantially all 
the infra-red radiation is returned to the 
source. - Of course the thickness corresponding to 
any white ring can be used; for example 
with a white central spot, there is a white 
ring in the second order. Also light of a 
particular color, and even mono-chromatic 
light can be obtained by a suitable thickness 
of the thin films. 

In practice, the source of radiation is 
preferably concentrated as nearly as possi 
ble in the center of a spherical globe, on the 
inner surface of which is placed the thin 
films. a. The drawing graphically shows on an 
enormously enlarged and exaggerated scale, 
an electric lamp embodying the invention, 
in which A represents a lamp globe which is 
preferably spherical, and on the inner sur 
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face of which is applied the series of coat 
ings B, constituting the selective reflector. (is the source of radiation of waves of 
various length. On the inner coating B, 1 
represents a transparent material, such as 
collodion or cellulose acetate, etc., and 2-2 
represents layers of a highly reflecting 
transparent substance, such as stibnite. 
Only one of these combination films is 
shown, but a number are usually used. The 
idea briefly is to have alternate layers of 
transparent substances, differing in refrac 
tive indices so as to secure a reflection at the 
boundary. 
I claim: 
1. A lamp embodying a source of radia 

tion of waves of various lengths, with a se 
lective reflector around the source embody 
ing a plurality of films and a thin interme 
diate film of the critical thickness corre 
sponding to the first white ring of Newton's 
rings, whereby only waves of desired 
lengths escape and waves of other lengths 
are reflected back to the source to be ab 
sorbed and converted into waves of a length 
which will not be returned by the reflector. 

2. A lamp embodying an incandescent 
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source of radiation of waves of various 
lengths, a selective reflector around the same 
embodying a refractive body, the thickness 
of which is in conformity with the laws gov 
erning the interference colors of thin films, 
such that it allows waves of the desired 
length to escape freely but reflects the waves 
of other lengths back to the source where 
they are converted into waves of a length 
which will be permitted to escape from the 
lamp. 

3. The combination with a source of in 
candescent radiation, of a selective reflector 
around the same, consisting of alternate 
layers of transparent substances of differing 
refractive indices, each alternate layer be 
ing of the critical thickness corresponding 
to the first white ring of Newton's rings. 

4. In a lamp, the combination of an in 
candescent source and a selective reflector 
around the same, said reflector consisting of 
a thin transparent film on each side of which 
is deposited a layer of a highly reflecting 
substance. 
In testimony whereof, I have hereunto set 

my hand. 
SAMUEL O. HOFFMAN. 

30 

35 

40 

45 

50 


