
ocular. Between the phototube and the ocular there 
rotates an opaque disk with a hole at  one side, near 
the periphery. i n  rotating, the hole in  the disk passes 
orer a portion of the ocular field, permitting light to 
reach the photocell, and thus a portion of the field is 
scanned repetitively. Pulses registered by the photocell 
on an oscillograph indicated light transmitted. B y  
proper manipulation, it  is possible fo r  a n  observer to 
know exactly which areas of observation are being 
indicated on the oscillograph. 

One can substitute f o r  the disk scanning a traveling 
spot of light from the fluor~scent screen of a cathode- 
ray tube. Different fluorescence emission wavelengths 
are chosen for  specific purposes (in the present ex-
periments, the blue, for  the absorption maximunl of 
acriflavine). As shown in Fig. 1,the scanning source 
is directed a t  the mirror of the microscope, passes 
through the object, to the eye of the observer, and to 
the photocell. The eye sees the entire inicroscopic field 
with a single blue line. Pulse height on the oscillo- 
graph represents degree of absorption; pulse width 
represents size of the object interrupting the line. 

By these methods, it  was possible to study not only 
fluorescence from the stained smears but also absorp- 
tion. Also, in living tissue-for example, mesentery- 
with rapidly moving cells in  blood vessels, light ab- 
sorption of any cells that passed the scanning line 
could be measured. Photographic methods are avail- 
able to stop any such rapid measurelnent a t  any de- 
sired moment. 

To make fluorescence studies, an exciting wave-
length (4100 or 4350 A) was used with a yellow filter 
to elinlinate transmitted blue light from the source but 
to permit yellow fluorescence to reach the "eye." F o r  
absorption studies, the yellow filter was rcmoved. 

Dye uptake was readily measured by studying in- 
crease in pulse height accompanying the gradually 
increasing amount of stain added to a specimen. With 
smears from known cancer patients, i t  was possible, 
since the pulses indicate not only amount of light but 
also the area supplying that light, to make simul- 
taneous measurements of nuclear light absorption and 
nuclear size, a definite aid in picking up  malignant 
cells present. 

Readily visible ilz viva n u c l e a ~  fluorescence did not 
provide enough light f o r  adequate oscillograph regis- 
tration. With faint fluorescence, ahsorption studies 
proved satisfactory, the former being proportional to 
the latter under the conditions used. 

Space does not permit more than a word of caution 
that such quantitation depends upon attention to de- 
tails of careful absorption studies such as those de- 
scribed by Caspersson ( 8 )  and others. The instru- 
inentation described here permits rapid measurement 
of absorption of light by n~orphologically identifiable 
inicroscopic portions of cells while the cells are alive 
and moving. The methods provide rapidity of deter-
mination, simultaneous measurelnent of size of object, 
density, arid n u m b e ~  of objects (by conlputers and 
counters, if desired), a t  any wauelength. Thus, other 
wavelengths, other dyes, and other tissues remain to 

be explored. The work invites further investigatiom 
and will be reported in  greater detail. 
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Gallium Purification by Single 
Crystal Growth 

W. Zimmerman, I11 
Crystal  Branch, Solid State Divisios, 

Naval Research Laboratory, Washington, D.C. 


I n  the course of an investigation of the preparation 
of intermetallic compounds of the Group 111 and 
Group V elements, it became necessary to  obtain some 
high-purity gallium metal. A qualitative spectro-
graphic analysis ( I) of the available gallium indicated 
the presence of 1%elements as inlpurities (see Table 
1,column A) .  The indicated range (2) of concentra- 
tion of these inipurities was from 0.1 percent down to 
less than 0.0001 percent. The total impurities indicated 
were about 0.3 to 0.5 percent. 

Consideration of the various chemical means of 
purification (3, 4, 5 )  showed them to be complex and 
time consuming. I n  addition, many of the chemicals 
needed in the chemical procedures would have to be 
purified themselves before they could be used. Physical 
methods of purification were then considered. Distilla- 
tion was immediately discarded because of the extremr. 
liquid range and high boiling point*of the metal. Re- 
crystallization of the metal seemed to offer the best 
chance for  success. Of the recrystallization methods 
available, zone purification and single crystal growth 
by the I<ryropoulos technique (6)  were considered to. 
be the most promising. 

It has been shown by previous work a t  this Labora- 
tory ( 7 ) that the rejection of impurities during single 
crystal growth is extremely high. I-loffman (3)  has 
shown that gallium grows easily. Therefore, despite the 
excellent results obtained in the zone purification of 
germanium, it  was decided to t ry a modification of the 
ICyropoulos technique for  gallium. 

Since galliunl melts a t  29.7' C, a s i~nple water bath 
held a t  a constant temperature of 38' C and controllecT 
by means of a thermoregulator, was all that was re- 
quired to keep the gallium molten. A lucite lid bn the 
water bath held the container of gallium and the ther- 
nloregulator in position and prevented excess evapora- 
tion from the water bath. A thin-walled glass tube with 
a 	 pointed t ip  and funnpl top was filled with liquicP 
nitrogen and uied as a cold finger. Liquid nitrogen 



TABLE1. Impurities found in gallium. 

(13) ( C )  

Impurity 
(A)
As 

After 
a single 

After 
two 

purchased growth growth 
cycle cycles 

1'R VW' TR 
R TR-V\V T7FTR 
TV VW TR 
W VW TR 
TR FTR VFTR 
TR FTR 
TR VW* 

FTR* 
TI1 
Tlt 

PTR 
TR 
-V\v 

* See discussion. 
Interpretation of symbols: IV, 0.1-0.01%; TW, 0.01-

0.001%: TR. 0.001-0.0001%: FTR. 0.0001-less than 
0.0001% ; VFTR, less than 0.0001% ; blank ~neans  not 
detected. 

u7as used in preference to sotne other coolant, such as 
dry ice-alcohol, because it  was easier to maintain the 
supply of coolant a t  the t ip  of the cold finger uhere 
there was no solid itlatter to block the free supply of 
liquid. 

The first oontainer f o r  the gallium was made of 
Pyrex; but since there s~enied to be a pickup of aluirti- 
num, magnesium, and silicon (see Table 1,column B) 
when this was used, a silica container was made and 
used f o r  the second cros of crsrstals. 

Gallium single crystals were grown with a lninimuni 
of effort by the Kyropoulos technique and samples 
were taken froin the tops and tips of all crystals. 
The first crop of crystals showed a qualitative im- 
provement h~ a factor of 10 in the concentration of 
copper, tin, lead, cadlniuru, and mercury but sl~owed 
a n  increase in magnesium, 2iluminuin, and silicon. A 
recheck on the latter three showed that the impurities 
were s t r o n g l ~  concentrated as  a surface film and that 
in  the body of the crystal there had been only a slight 
pickup of ilragnesiuin and no pickup of silicon and 
aluminum (Table 1, column B).  These first crystals 
were remelted. and a second crop of crystals was 
grown. Further purification by a second factor of 10 
was obtained in the lead, tin, and nlercur? content and 
by  the elimination of .;pectrographicallg detectable 
amounts of silicon, aluminutn, molybdenum, cadmium, 
zinc, germanium, calcium, and silver, all of which had 
appeared in the initial qualitative-analysis (Table 1, 
column C).  

Thus, after two cycles of crystal growth, there wtre 
only five ele~nents remaining that could he detected 
spectrographically as impurities. Eight others had 
been reduced so that they >%-ere no longer detectable. 
All the ilnpurities haci been reduceci by a minimum 
factor of 10 and some by a factor of more than 1000. 
The total irnpnrity content of the second crop of crys- 

tals was not inore th:ui 0.00.3 percent and probably 
nearer 0.001 percent. 

Since this purity was sufficient fo r  our purposes, no 
additional regrowth was attempted. I t  is felt, however, 
that by continued growth further purification by a t  
least one factor of 10 could be achieved. 
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Estimation of Blood Loss in ~ o o k w o r m  
Infestation with Fes9: Preliminary Report1 
Th. Gerritsen, H. J. Heinz, and G. H. Stafford2 
South African Institute for Medical Research, 
Johannesburg, and Council for Scientific and 
Industrial Research, Pretoria 

A number of workers ( I ,  2,  3 )  have expressed the 
belief that in cafes of hookworm infestation the 
anemia frequently observed could be caused solely hg 
the blood lost from the intestines. I n  a rwiew of the 
subject Lane ( 2 )  concludes that blood loss is the most 
probable reason for  hookwor~n anemia. Wells (2) a t -
tached A. cn~aimurnto- the intestinal mucosa of living 
dogs and from iron balance observations calculated the 
maximum loss of 0.8 in1 blood per worm per day, but 
he allowed for  a considerablc variation in the blood 
consumption of individual worms. Hahn and Offutt 
( 5 ) found a method of studying the blood loss in hook- 
worm infestation of dogs using radioactive iron. 

W e  have used a sitnilar technic on three hlllnan 
patients, who, except fo r  the hookwornl o ra  foul111 
in their stools? were otherwise healthy. Our purpose 
uras to determine whether the blood loss per urorni per 
day was constant (improbable) and to what degree 
the blood loss was responsible fo r  the comparativcly 
low hemoglobin values of our patients. 

Our method was briefly as follows. Approxinlatcly 
40 [LC' of Fe", in acid solutiotl containing less than I 
tng of iron, were sterilized, buffered, mixed with 20 
1111 of the patients' own heparinized plasma, and in- 
jected intravenously. Small sanlples of blood were 
taken a t  intervals of 3 or 3 days and the radioactive 
content measured. After about 8 days, this became ap- 
proximately constant and the collection of stools was 

1 This paper is publisl~ed with the permission of the So11tl1 
African Council for Scientific and Inilustrial Research. 
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