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Patterson Projection of the Skeletons of 
the Structure proposed for the Insulin 

Molecule 
IN a communication in NATURE\ Riley and 

Fankuchen claim to have disproved the structure O 2 

predicted for the insulin molecule• by means of a 
Patterson projection of the cyclol skeletons. Great 
weight has been given to this result•,•. My opinion 
was5, and is, that the claim to have produced from 
the (C-C-N) 288 skeletons arranged at a tilt, of 6°, a 
Patterson projection which has high intensities where 
they should be low (at A, points midway between 
pairs of adjacent molecules) and low intensities where 
they should be high (at B, points midway between 
trios of adjacent molecules) proves little in view of 
the fact that less than 27 per cent of the crystal has 
been considered6• 

Recently I have examined closely the bases of the 
claims advanced in this article. They rest upon 
( l) the basal projection of the O 2 skeleton shown in 
their Fig. 1; (2) the corresponding Patterson map 
in their Fig. 2; and (3) the Patterson map obtained 
by superposing the individual maps in the crystal 
lattice shown in their Fig. 3. I find that ( l) is in
correct. It contains 850 atoms whereas it should 
contain 3 x 288 = 864 atoms. While the absence 
of two of the atoms appears to be due to misprints, 
the other 12 missing atoms seem to have been over
looked. Further, since it is claimed that "those parts 
of the cyclol molecule which have definitely and 
precisely been worked out by Wrinch" have been 
taken into account, it is necessary to point out that 
all the 288 O(J atoms a~d the_ skeletal oxyg~ns have 
been omitted from consideration. (2) The tilt of the 
molecules is not defined by the crystallographical 
data. It is, however, obvious from Riley and 
Fankuchen's Fig. 2 that a small tilt (say, 0-10°) 
gives low A intensities and high B intensities, whereas 
a large tilt (say, 30-40°) gives low B intensities and 
high A interniities. The former is the situation found 
by Crowfoot' in her projection calculated from X-ray 
intensities, and a small tilt of about 6° (see NATURE, 
142, 582, Fig. 2) has been suggested by Wrinch8 and 
by Wrinch and Langmuir• on the-basis of the strong 
(8, 7, J, 0) reflection and fora number of other reasons. 

To make the situation as precise as the rough 
sketch map allows, there is reproduced herewith 
Riley and Fankuchen's Fig. 2, to which have been 

added the points a and b and the points 0( and 
which represent, when the tilt is 36° and 6°, one half 
and one third, respectively, of the intensities at A 
and B. The sketch map is unsupported by the 
numerical values calculated, but humbering the 
contours 0, l, 2 . . .. inwards, it appears that 
(roughly) a= 2·75, b = 0·75, 0( = 1 and -~ = 3, 
giving A = 5·5 and B = l ·5 for a tilt of 36°, and 
A = 2, B = 9 for a tilt of 6°. Although it is stated 
by Riley and Fankuchen that a tilt of 6° has been 
chosen, an examination of their Fig. 3 shows that a 
tilt of 36° has been chosen, giving of course high 
intensities at A and low intensities at B. 

On the basis of the facts here pointed out, all the 
claims of these authors fall to the ground and their 
laborious calculations (assuming that the omitted 
atoms do not seriously affect their Patterson map) 
appear to show that the contrary of what they say is 
true. With a tilt of 6°, they appear to have proved 
that the Patterson map of the O 2 skeletons gives low 
intensities at A and high intensities at B, in accordance 
with the findings of Crowfoot. 
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Depth of Focus of Microscope Objectives 
IT is usually assumed that the depth of focus, t, 

of a well-corrected microscope objective is given by 
one or other of the following formulre : 

AV N' - (N.A.)' 
(A) t =· (N.A.)' 

or 

(Hardy and Perrin : "Principles of 
Optics", p. 511.) 

(B) " (Conrady : "Dictionary of Applied 
= -LV sin' (½sin·• ~A-) Physics", vol. 4, p. 222). 

where N is the rnfractive index of the medium through 
which the light travels, ). the wave-length of the light 
used, and N.A. the numerical aperture of the objective. 

These formulre lead to the following depths of 
focus for the objectives given, in light of wave-length 
5000A. 

Objective N.A. Depth of focus (microns) 
Formula A. FormulaB. 

2 mm. oil immersion 1 ·30 0 ·22 0 ·33 
4 mm. dry 0·95 0·18 0·36 
Smm.dry 0·65 0·90 1·05 

Graton and Dane1 have, however, pointed out that 
the depth of focus appears to be much less than is 
expected theoretically, and I have recently made 
some investigations on the subject. 

Very fine dust particles, mounted dry and ranging 
down to a size known to be smaller than 1/10 micron, 
have been photographed in blue-green light by 
methods described elsewhere2 using Beck apochro
matic objectives of the above types. By counting 
the numbers of particles photographed on plates 
taken at foci varying by about 1/12 micron, some 
estimate of the depth of focus of the objectives can 
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