
Historic, Archive Document 

Do not assume content reflects current 

scientific knowledge, policies, or practices. 





an 

i, 

ET-19 RE es | July 1934 
ey 

NEON TYPE OF LIGHT APPLICABLE TO GENERAL-LABORATORY USE 

By Wilbur D. Courtney, Division of Nematology, Bureau of Plant Industry, 
and Ralph Schopp, Division of Truck Crop and Garden Insects, Bureau of 

Entomology and Plant Quarantine, U. S. Department of Agriculture 

An adaptation of the so-called neon type of tubular light has given 

promise of furnishing satisfactory illumination both for the photography 

of small opaque objects and for reflected lighting for the dissecting 

microscope. Illumination used for these purposes is generally termed 

"reflected lighting" and may be divided into three typ :s, oblique, 

vertical, and conical. 

The more common method of illumination is the oblique type. This 

results when the light is directed from one side downward to the object, 

usually from a relatively concentrated source. The artificial light 

sources ordinarily used for this type of lighting range from the ordinary 

incandescent desk lamp to instruments with condensers and focusing ar- 

rangements that have been designed for compound microscopes using trans—- 

mitted light. The object viewed under oblique lighting usually appears 

as a pattern of brilliant high lights interspersed with comparatively 

dense shadows. These extreme contrasts often obscure detail so that 

important features are lost to the photographic film or to the microscope 

observer. 

Vertical lighting is accomplished by a reflecting arrangement 

either before or behind the lens which reflects a beam of light coming 

in at right angles to the lens axis so that the beam is projected parallel 

with the axis. Excellent illumination is possible in this way, but there 

is considerable difficulty in securing evenly distributed light over 

the field and the elimination of the flare from the surfaces of the 

reflector and lens. Uneveness of field is responsible for uneven density 

of the negative and the flare for its general fogging. The microscope 

observer experiences rather severe eyestrain as a result of this flare 

and uneveness, usually blaming the microscope or the microscope maker 

for his discomfort. 

The conical type of lighting is produced by an arrangement in 

which the light comes in from all sides of the lens to the object. It 

is free from flare when the camera lens or microscope objective is 

shielded from the direct rays of the light. The light coming from all 

sides eliminates all objectionable shadows by illuminating all crevices 

and interstices. Conical illumination is far superior to other methods 

of lighting for many objects. Its chief drawbacks have been the scarcity 

of suitable units and the heat generated in those obtainable. The neon 
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type of light described herein produces the conical type of lighting with 

a minimum amount of heat generation, and the units may be procured at a 

reasonable cost from almost any Neon sign manufacturer. 

Description of Apparatus 

The apparatus is the usual arrangement used for the Neon type of 

Signs, namely, glass tubing filled with a combination of gases, which 

may be varied to change the spectrum range. A step-up transformer on the 

110-volt lighting circuit supplies a potential of 2,000 or more volts 

across electrodes fused into each end of the tube. For the purposes 

mentioned, the glass tube was shaped into a number of close circular 

turns to concentrate the light source. For use with the microscope a 

Single spiral coil of three turns has been found satisfactory, but for 

photography a larger number is desirable in order to obtain greater light 

intensity. Diagrams of a unit suitable for general purposes are shown 

in Figures 1 and 2. A similar unit is illustrated in Figure 3. These 

are intended as a basis for the designing of units for specific purposes. 

Any manufacturer of Neon signs will be able to make such a unit and 

supply a suitable transformer. A unit producing bluish light has been 

found satisfactory for most purposes and is quite fast when used with 

Commercial Ortho film. Unfortunately it appears to be impossible to 

secure a white light with the Neon type of illumination. 

Application of Apparatus 

When in use, the lighting unit is placed around the binocular 

microscope objective. about two inches from the object (fig. 4), or 

around the camera lens (fig. 5), so that the photograph is made through 

the opening in the center of the unit. The inside diameter of the unit 

should usually be at least 2 inches to allow sufficient room for the 

objective or lens to be moved freely. A sleeve extending inside the 

light, and fitted to a reflector back of the light, shades the objective 

or camera lens as well as increasing the efficiency of the apparatus. 

An arrangement to cover a variable sector of the unit allows control of 

the angle and intensity of the shadows. 

This type of lighting is particularly advantageous because of 

the absence of intense heat, which might be detrimental to lens mountings 

or to the objects. The intensity of the light source is very uniform 

over its entire area, so that even lighting of the object is obtained 

with no manipulation. It is easy to control the shadow intensity to 

suit the subject, and there is no flare such as is found in some forms 

of incandescent lighting. The complete cost of the unit as described 

was under $10. 

Explanation of Illustrations 

Figure 1.—-Diagram of a lighting unit. 

oh yee 



eRe Spe ee ae cot 

dsiw snitdgil to eqs taptiee efit eeoubotg ged abs 
S js beryooig 60 yem etiaw edd fas fotiseneg Sand 4a ‘aoa 

f  Aqiutostunsm agie Koel yas Jeouls wort —tea0 
mee 4 = 

— 

io egy! soe eft 101 bees Saemegaeizs fsven edt af ausersqqe © 
olfw .geesg Io noitsnidmeo s atiw belitt gabdo!t sesly wygl 
di 6 Temotenst} qu-qete A ayoe) mrttoage aff egnado of aN 

atloy atom to GO0.S to tsitnetaq 6 eetiagve divotis aii sitgh he 

‘ aezogiugq edt to% .edus edt Jo bre tose ofmt beayt eshorts 
. 1aluotts eselo to tedawa e ojni beqsde asw edw? eesly od) 

. ; eqeoeeTsim ens ifiw ses 104 .gotsoe tigil edt sisitasoneD 9 

10% Jud eee bavet nesd asd enist setdt to Licoo. farigs 

tigi fl tefsetg aistdo of 19bio ci sidgifeed ai asdeun teygral o 

ivwota gin menoys 6 ieteneg 10% sidat Lire Sine o to emetgeiG 
eort .& eivgit of betetianl it et ding teLimie A .S bop is 
eseaqiug pit fosge toi etiau to gaimgizeb edt tot stead s es n 

bos tine e doe egam of elds’ ed iliw sagis gosh to 1910s oe 
fead gad Jdgil deinid gotowhotqg finuw A .temtotensi? aldat sey 

djiw beew nedw ftesi efivp ei bee eseogiuiq feom 103 ytotosied 
of eldieeeqmt ad of etseqqs ti yletsaudtotaU .mitt. oft2d is 

$ wolisaimuf{ii to eqyt moo add dtiw tdytl eof 

7 suistaqqgA lo moltqtioeed 

euisisqqé to solstsollaga 

taleoonid ef} basots beoslq al tiny gatidgitl edd? eau ni [ 
To .(® ,gft) tSeostdo ed} so1t asdoat ows deeds Avitoe (do age 
dguotd! obsm et. tigstgotodq eft tadt of .(@ git) anel s1]emso 8 
finw ef} Yo 1stemsib shieni sff .tionw eft to tetneo add af = 

) sif to1 moot tnetoitive wolls o+ eéfomit S Jesel ts ed vi ten eu 
| sili okies! yutbaetse svsele A‘ .yieet? bevom ed of enel 3a) 

avijos(do eft esebata .tdyil eft to aoed awosoefie: s oc belt it 
2 eusaisage oft lo yonetottte eds gnigseios! eas Liew as: anel 

| Yo lorimeo ewollp tine eft to 190¢9se eideitev 6 t]eveo of teas 
. ;  ,@wobsde off to yiteneiat b 

“2 

to opusoed ewoegeinceybs yiteluotizeqg 2: yotddgil to eqyt sie 
astijauom acol of Lajapaitieb ed tigie doidw . teed senetal.to som 
wIOLins ytev ai so1N0e tdigif ert Yo ytiensiot eT  .esoetdo emg 
rputeide ef toetdo aif Lo gatiigii neve fed? om sats etiine ™ 
ot ytienetmt wobsde eff foitaon of yese af JT noLi slugiaga » 

} 2T01 emoe nf bayol gi as dowe emf? on et otedd bas ,soetde 
bediioeeb es sing eff Yo taoo etelqgoo efT .gokidghl tnecse 

anoitsigevfll to aoissasiaxd 

-_ i 



Figure 

Figure 

Figure 

Figure 

.--Diagram of the cross section of a lighting unit in 

position around the lens. 

.--A lighting unit on its supporting stand with its 

transformer. 

.--Microscope set-up for using the lighting unit. The 

reflector and sleeve have been removed to show the 

arrangement better. 

.--Camera set-up for using the lighting unit. 
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