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adapt photoelectric methods to the direct counting of 
microscopical cells i n  suspension in water. 

A capillary glass tube, made from a small tube 
elongated over a gas flame, is placed under the high 
magnification field of a microscope. The microscop- 
ical cells in suspension in water (red blood cells or 
neutral-red stained yeast cells) are forced under pres- 
sure to circulate through the capillary tube. A photo-
electric apparatus of the smaller type is adjusted t o  the 
microscope's ocular and connected with a n  appropri- 
a te  meter. The purpose of the experiment is to have 
each microscopical cell passing through the capillary 
tube, register itself automatically on the photoelectric 
apparatus, thus creating a micro-current which can be 
amplified and recorded. 

The technical difficulties to overcome i n  such a n  exr 
periment can be listed a s  follows : 

(1)Difficulty to standardize capillary tubes i n  such 
way as to fill exactly the highest magnification field. 

(2) Difficulty to flatten capillary tubes (as sug- 
gested by Sturges in  his studies on bacterial motility) 
to insure proper focus. 

(3) Necessity to shake dilution samples thoroughly 
to prevent clumping of cells in  capillary tubes. 

(4) Desirability of a specific photoelectric appa- 
ratus highly sensitive to  microscopical objects. The 
ordinary commercial photoeleotric apparatus is not 
built or intended f o r  such purpose and shows only a 
faint  reaction to magnified erythrocytes, neutral-red 
stained yeast cells or microscopical solid particles. 

A NEW SOURCE O F  ILLUMINATION 

ADAPTED T O  PHOTOGRAPHY AND 


LOW-POWER MICROSCOPY 


AN adaptation of the so-called neon type of tubular 
light has given promise of furnishing satisfactory 
illumination both f o r  the photography of small 
opaque objects and for  the binocular mioroscope stage. 
The apparatus is made in the usual arrangement used 
for  the neon type, namely, glass tubing filled with a 
combination of gases, which may be varied to control 
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. F o r  the purposes mentioned the glass tube 
was shaped into a number of close, circular turns, 
forming either a single or double spiral. F o r  use with 
the microscope a spiral of three turns has been found 
satisfactory, but f o r  photography a larger number is 
more desirable to furnish as  much intensity as  pos- 
sible. When in use the lighting unit is placed around 
the binocular microscope objective, about two inches 
from the object, o r  around the camera lens so that the 

photograph is made through the opening in the center 
of the unit. The inside diameter of the unit should 
be not less than two inches. A sleeve extending in- 
side the light and fitted to a reflector back of the light 
shades the objective or camera lens, as well as increas-
ing the eff~ciency of the apparatus. An arrangement 
to cover a variable sector of the unit allows control of 
the intensity and angle of the shadows so  that per- 
spective may not be lost. 

This type of lighting is particularly advantageous 
because of the absence of intense heat, which would 
be detrimental to lens mountings or to the objects. 
The intensity of the light source is very even over 
all i ts area, so that even lighting of the object is ob- 
tained with no manipulation, and it  is  very easy to 
control the shadow intensity to suit the subject. Also 
there is no flare, such as  is found in some forms of 
incandescent lighting. The cost of this type of unit 
is under ten dollars. 
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LANTERN SLIDES ON "FROSTED" 
GELATINE 

SEVERAL communications relative to the use of 
Cellophane as a vehicle in  the making of lankern 
slides have appeared recently in  SCIENCE. With our 
aluminum-surfaced screens we find a n  undesirable 
glare develops even when yellow-tinted Cellophane is 
used. Furthermore, unless great care is  taken, Cello- 
phane does not take ink uniformly and exactness i n  
delineation is sometimes sacrificed by this effect. 
Where compass work is required, however, Cellophane 
is f a r  more convenient than commercial slides of clear 
or "etched" glass. 

I n  searching f o r  substitutes f o r  Cellophane which 
will eliminate the difficulties mentioned we have found 
that thin, translucent, onion-skin paper is  excellent. 
CoIored inks provide f o r  differentiation in  diagrams 
when desired. 

Better than the paper  is a "frosted"-the trade 
term-gelatine sheet f o r  flood lights by Klieg. When 
ink is applied to the matte surface of this sheet the 
roughening particles appear  to dissolve, coalescing 
into a. smooth, transparent surface when dry. Lines 
then appear  in color on a gray background when 
projected. A startling fact is that perfectly white 
lines appear  on the gray surface when drawn with 
plain water. With ink o r  water the change to trans- 
parency is immediate, drying almost as  rapid, so that 
the slide works u p  very quickly. Details may be 
worked in with lead of pencils when required. 

We have found that the gelatine sheets offer only 
one disadvantage-they are so sensitive to  contact 


