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The use of comparison absorption tubes containing 
the pure solvent automatically compensates for the 
colour of the solvent itself. 

When volatile solvents were used or when measure
ments near the boiling point of the solvents were 
carried out, the absorption tubes were provided with 
double-ground stoppers3

• 

The method just described was used to investigate 
the kinetics of a l-4 addition to conjugate double
bonds (diene-synthesis) which will shortly be 
reported. 
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Spectrophotometry of Rapidly Changing Systems 
MANY methods of rapid spectrophotometry have 

been devised. These have all been directed towards : 
(I) lessening the time required to obtain a record of 
the absorption; (2) decreasing the time interval 
between successive records ; ( 3) decreasing the time 
required to evaluate records. 

No method so far devised has fulfilled these require· 
ments to such a degree that a full record of a change 
in absorption occupying less than 30 sec. can be 
obtained at succeeding intervals. The methods of 
Philpot and Schuster1 and the methods described 
by Twyman 2, 3 approach nearest to the ideal require
ments. 

By a simple application of the cathode ray oscillo
graph, we have been able to obtain a continuous 
representation of the absorption curve of a changing 
system, the time response being less than l/50 sec. 
A series of slits are made to travel along the focal 
plane of a spectrometer. The slits are arranged at 
such intervals that the. spectrum is always and only 
'scanned' by one of the slits. As one slit leaves the 
spectrum, the next enters. The light traversing a 
slit is collected and falls on the cathode of a photocell. 
The photoelectric response is amplified and connected 
to the plates in the vertical axis of a cathode ray 
oscillograph. The horizontal component is actuated 
by a time base circuit synchronised with the passing 
of a slit across the spectrum. 

The resultant of the two applied potentials, the 
excursion of the spot, is a representation of the varia
tion of photoelectric response with time, or, if the 
synchronisation be perfect, with wave-length. 

The photoelectric response for any given wave
length depends on the energy of the light at that 
wave-length, and the sensitivity of the photoelectric 
cell for that wave-length. The slits are made to 
traverse the spectrum at 20-200 times per sec. and 
the shape of the standing curve is the resultant of 
these two factors. 

Should a solution placed before the collimating 
lens of the spectrometer possess an absorption band, 
a depression in the curve appears, corresponding to 
that portion of the spectrum absorbed. The wave
length of the absorbing region can be determined by 
means of a fine cursor wire which can be moved along 
the focal plane of the spectrometer by means of a 
scale calibrated in wave-lengths. The exceedingly 

sharp inflection on the curve caused by the shadow 
of the cursor wire can be moved to coincide with 
any required portion of the curve, and the wave
length read off from the scale. Any shift of the 
absorption band can be followed visually or cinemato
graphically. 

There are obvious difficulties in making the 
measurements of transmission quantitative. The 
wide variation of sensitivity of the photoelectric cell 
with wave-length and the distortion of the response 
by the amplifier are the chief difficulties, and it can
not be claimed that these have been overcome. The 
amplifier in use has a 4-stage resistance-capacity 
coupled circuit, designed to respond to frequencies 
from 100 to 10,000. It is probable that a wider range 
of response than this would be required to follow the 
steep intensity gradients of fine structure in some 
absorption bands. The principle is applicable to the 
ultra-violet or visible regions of the spectrum, though, 
so far, measurements have not been carried below 
the limit of transparency of glass. 
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Electric Impedance of Suspensions of Yeast Cells 

THE electric impedance of suspensions of yeast 
cells, suspended in solutions of electrolytes, has been 
measured as a resistance, R, and a parallel capacit
ance, 0, with a Wheatstone bridge. In Fig. l are 
shown 0 and R, as functions of frequency, for a 
63 per cent suspension of yeast cells in a 0 ·l per 
cent sodium chloride solution. The form of the curve 
for a is interesting, particularly when it is compared 
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FIG. 1. Resistance (R), capacitance (0) and resistance of sus-
pending fluid (R1) for a 63 per cent suspension of yeast in 1 per 

cent sodium chloride*. 

with the curve usually obtained for tissues!, for it 
seems that it provides evidence regarding character
istics of the cell surface which may be obscured in 
the case of tissues by reason of their lack of homo
geneity. For suspensions of red blood corpuscles, 
curves1 have been obtained similar to those for 
yeast, although the increase of C at low frequencies 
is of much smaller magnitude. 
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