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ABSTRACT L 
A portable ultra-violet lantern~ . weighing about 4 pounds• is des­

cribed which gave a fluorescent illumination sufficient to enable one to 
perform various tasks on the topsides of darkened ships.at nig~t. and 
which was not visible beyond about 500 yards to observers with un­
aided eyes. 



DEC D 
. 1. Authorization. 'rhe present work was carried out under the 

authorization of the l3ureau of Ships l'roject order Uo. 2218/42 of 11 March 
1942. 

2. ;e,ef er enc es. 

(a) Coordi:ri;.tor of Research and Development letr. to NBL, February 
82, 1943• "Night· illumination by-.ultra-violet. 11 

3. The problem. Portable hand lanterns wer·e desired which would 
sati sfy simultaneously two mutually antagonistic requirements. 

(a) The lanterns should provide illumination on the topsides of 
of darkened ships at night suffi~ient to enable one to see 
objects, handle gear and perform various tasks. 

(o) The lanterns themselves should not be visible to observers 
with unaided eyes at distances beyond about 500 yards. 

il., •. The problem was brought to attention by the United States Coast 
Guard, reference (a). who had witnessed a demonstration of ultra-violet 
lanterns,. A somewhat similar problem had led this Laboratory to the 
development of certain ultra-violet lanterns. and it was only necessary 
to modify these to some extent · in order to examine their adaptation 
to t~e present case. 

s. Preliminary experiments had brought out the following fact: 
A point source of visible light, whose visual range on a very dark 
night to an average good-sighted dark adapted. ()bserver was 500 yards with 
unaided eyes, is too weak to illuminate an object usefully unless it 
is held within a few inches of the object. For example, when such a 
source and the eyes of an observer are both at 4 feet from al foot square 
white card in total darkness, the white card is just visible to the 
observer. Therefore, visible lanterns used directly do not satisy the 
two requirements of paragraph 3, because they are too visible to a distant 
observer and do not provide enough illumination to a near-by ob servere 
Conceivably, an indirect use of visible lanterns might be envisaged, 
such as lanterns with screened lights and a gravity switch so devised 
that the light would be extinguished when the lantern was tilted so that 
its light showed above the horizontal plane. Such devices have been 
considered, but may be awkward to use and may not afford essential security. 

6. The ultra-violet lantern shown in the photograph of Plate 1 and 
the diagram of Plate 2 was found to satisfy to a certain extent ttle re­
quirements of :paragraph 3. The lantern weighed about 4 pounds of which 
about.2 pounds was due to the dry cells. An BP12 fluorescent lamp, West­
inghouse Electric Manufacturing Company, served as a source of ul~ra-violet 
light. It operated on 28 volts, 4 watts, from 4 :Burgess ttCtt batteries 
Noe 5540, Qonnected in aeries and held in compartment :B, Plate 2e The 
electrical circuit ·is shown in Plate 3. The reflector was 3.5 inches in 
diameter of spun aluminum. The fluorescent lamp was screened by a filter 
of corning glass 11Violet ultra" 5 millimeters thicko 



7. The intensity curve of the light from the lantern is S.hown in 
Plate 4. When lighted intermittently, 11 on" for 10 minutes and 11 off 11 

! or 50 minutes, the life of the batteries was about 12 hours, or 
3 hours .of lighted life. When lighted continuously the intensity fell 
off with the time according to the curve of Plate 5, the 1 ight going 
out aft er about 60 minutes; during the last 15 minutes of the curve 
the intensity flickered increasingly •. After a 24 hour rest the dry 
.c.ells r ecovered to some extent. To obtain a longer life dry cells of 
larger capacity than No. 55.40 110 11 would be req_uired; these would increase 
t he weight of the lantern, 

8. Tests on Navy ships operating at. night under darkened cond~tions, 
showed. as is well kno'l<m, that many objects ;fluoresced and hence were 
visible when illuminated by the light from the ultra-violet lantern. 
Such objects were painted and varnished surfaces, natural wood, old and 
new manilla line, cloth, oiled, greased and tarred objects and parts. 
In general most organic and many inorganic materials fluoresce to a 
greater or less extent under ultra-violte light; clean metal surfaces do 
not; glass, unless of a special type, usually fluoresces weakly. The 
personel of the ships concluded that the lanterns gave an illumination 
useful for performing various tasks on the topsides, as adjusting a gu.~, 
handling lines, finding one's way about, etc. 

9. The illumination of the shipboard objects by the lantern was 
due entirely to the natural fluorescence of the objects. The fluorescence 
of any particular object or important part could of course be enhanced 
greatly by painting with fluorescent paint. 

lOo The visuU range of the lantern was determimed on a clear night 
with no moon by a number of observers, the observers being on the ship 
and the lantern being carried away to various known distances. Th~ 
following observations were made: 

observers, 23 to 26 years old, 
with unaided eyes 

observers, 23 to 26 years old 
with 6 x 30 binoculars 

ob servers, 42 to 52 yeal's old, 
with unaided eyes 

Visual range 

500 yards 

1000 yards 

100 - .150 yards 

11~ It was observed that the lantern did not disturb dark adaptation 
appreciably even if held for some minutes within six inches of the .eyesa 
'l'he eyes were of course filled with the usual fluorescent blue glow when 
the lantern was directed at the eyes, but upon removal of the lantern the 
blue glow dis(:l,ppeared instanteously and within less then 5 seconds the 
observer had recovered his dark adaptation completely. It is hardly nec­
essary to mention that the ultra-violet light from the lantern, being 
the wave-length rFgion from about 3300 to 3900A is entirely harmless to 
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e ~yes. The amount of such radiation in daylight is very much greater 
, in _ the lantern. 

12. The above lantern appeared to be the most efficient that could 
he readily dei'i.sed from available commercial products. The BP12 bulb is 
among the most efficient sources of ultra-violet light in the region 
3300 to 3900A, since it was developed especially for fluorescent purposes. 
The life and uniformity of the RP12 b_ulbs are not known. 'rhe Vi.olct_Ultra­
filtcr is conceivably open to improvement, for at the wave-length 3600A 
of- . aximum transmission a 5 :mm thickness of Violet Ultra transmits only 
about 30 percent. However, the development of an improved filter, which 
tr smits more light at 3600 A and at the same time no more above 3900A 
than Violet Ultra, do es not'.seen1. immediate, because the desirability 
of such an improvement has b1een_,apparent for a long time. 

13. Finally, the life of the lantern described here is rather short, 
ue to the small capacity of the dry cells. A longer life would probably 

be desirable, and this will require larger, and hence heavier, dry cells, 
A proper compromise between battery life and weight must be decided upon 
by any one :planning to use the lanterns. 
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