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solution (25.0% trichloracetic acid t 18y0 hydrochloric 
acid) is added to each tube. The resulting precipitate 
is filtered off through Whatman No. 42 paper (11 em). 

Five ml of the filtrate is pipetted into a small test tube, 
followed by the addition of 1ml of 0.05% copper sulfate 
plus 2% Cdgon solution, and 5 ml of 8% sodium car- 
bonate solution. Then 2 drops of BQC solution (50 
mg/lO ml absolute methyl alcohol) are added, and the 
colors allowed to develop for 15 min a t  37" C. The 
developed colors are compared with suitable standards. 

For ripened cheese, the color development procedure is 
the same, except that 1 ml of 10% Calgon solution is 
substituted for 1 ml of the copper sulfate-Calgon solu- 
tion. 

Tentatively, for the long incubation method any value 
over 5 y phenol/0.5 ml milk or 0.25 g cheese indicates 
underpasteurization or raw milk products. A 1-hr test 
using the identical steps but with a different critical 
standard has also becn developed. 

The sensitivity and accuracy of this test are very high, 
and the value of blanks is low. Table 1shows some data 
obtained with milk and aged Cheddar cheese. 
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Comments and Communications 

Electronic Enhancement of X-Ray Film Contrast1 

A viewing device for x-ray films, which makes use of 
some principles of television, pr.omises to be of aid in cer- 
tain long-standing problems of roentgenology. Many 
films contain questionable faint shadows whose existence 
and outlines ought to be ascertained definitely. If such a 
film is scanned by a densitometer, small but distinct dif- 
ferences in density can sometimes be found in homo-
geneous-looking regions of the film. 

A television camera, using an orthicon tube or other 
scanning device, is employed as a continuously acting 
densitometer. The electrical output from the camera is 
amplified, "clipped" as described here, and fed into a 
kinescope, or viewing tube, as in conventional television 
practice. 

The new feature of this method lies in the clipping. 
Unlike photographic film, which necessarily has blaclr as 
the origin of its intensity-axis, a camera-amplifier-clipper 
combination can be arranged to ignore d l  light of less 
than a prescribed intensity. This is possible because a 
vacuum tube can be made insensitive to voltages more 
negative than a chosen threshold. The tube can also 
have an arbitrarily placed upper limit beyond which i t  
fails to respond. Thus the voltages representing the 
darkest and the lightest portions of the film are clipped 
off, permitting those parts of the signal between the 
limits to be amplified as desired. 

Thus a suitably high-gain video amplifier with adjust- 
able cut-offs for both the black and the white ends of the 
signal can expand any portion of the gray to the full con- 
trast of which the kinescope is capable. Everything 
darker than a certain gray is reproduced as black and 
everything brighter than another (lighter) gray comes 
through as white, but the outlines of those areas which 
have intermediate brilliance but small contrast are 
vividly portrayed by the picture tube. 

1The authors wish to express their thanks to the Balaban 
and Icatz Television Studios, Station WBICB, Chicago, for 
making available equipment for these experiments. 

Successive parts of the black-gray-white scale can be 
examined by rotating a lmob, analogous to the brilliance 
control of a television receiver. Let us imagine a solid, 
formed by erecting a line perpendicular to the film a t  
each point of its surface, each line having a length pro- 
portional to the density of its foot. This solid is cut by 
two planes parallel to the film (one plane representing 
blaclr on the kinescope and the other white), and the 
frustum can be examined in detail. The brilliance con-
trol regulates the distance of these planes from the base, 
and the contrast (sensitivity) control adjusts their dis-
tance from each other. The result can be metaphorically 
described as taking serial sections along the density axis 
of the film. 

To date, a few x-ray films have been viewed by this 
method, and the improvement in contrast is striking, espe- 
cially when one personally operates the controls and 
watches the shifts in emphasis. I f  the kinescope is pho- 
tographed with the controls properly set, a more vivid 
picture results than can be taken from the film directly. 
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The High School Biology Teacher 
Victor A. Greulach (Science 1949, 109, 385) in sharing 

Dr. Van Overbeek's concern over the inadequacy of high 
school biology teaching, (Science 1949, 109, 210) ex-
horts "professional biologists through their societies to 
support a program designed to improve the quality and 
quantity of secondary school biology. " 

A practical and more immediately feasible suggestion 
might be for some university departments of biology to 
remove-or a t  least to open-the academic curtain that 
they keep tightly drawn between themselves and depart- 
ments of education. I know of one large university in 
the East in which the zoology department schedules its 
courses a t  hours which seem deliberately designed to 
keep out high school biology teachers. 


