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106 SIR JOHN CONROY ON THE DISTRIBUTION 

figures of three dimensions. The difficulty in producing them 
.arises from the weight of the iron filings when unsupported, 
as t’hey must be when the whole figure does not lie in one ho- 
rizontal plane, With even the most powerful electromagnets 
the forms of the curves cannot be actually constructed in iron 
filings for more than a few millimetres length. 

Attempts to float iron filings are also difficult, as there is 
no transparent liquid nearly approaching the density of iron. 
The writer has tried heavy paraffins and strong solutions of 
mercuric iodide in potassic iodide. Better effects were ob- 
tained, however, when iron filings were employed which had 
previously been coated wit,h shellac varnish, and which there- 
fore possessed greater buoyancy. The experiment is curious ; 
but the difficulty of seeing across the forests of lines of filings 
reduces the observation to one of curiosity only. 

Another process attempted consisted in plunging a small 
magnet into a soft paste of plaster of Paris and iron filings. The 
plaster shortly hardened ; and then sections were cut in various 
directions. The figures observed, however, were poor ; and 
no observations were made of any additional interest as the 
result of the attempt. 

XVI. The Distvibution cf ‘eat in the Visible Spectrrum. 
B y  Sir JOHN CONROY, Bart.,  M.A.* 

IN a paper “On the Distribution of Heat in the Spectrum,” 
originally published in the Philosophical Magazine for August 
1872, and since reprinted in a volume of ‘Scientific Me- 
moirs,’ Dr. J. W. Draper states the theoretical reasons for 
supposing that all the rays in the spectrum have the same heat- 
ing effect, in the following words :-“ A given series of waves 
-of red light impinging upon an extinguishing surface will pro- 
duce a definite amount of heat; and a similar series of violet 
waves should produce the same amount; for though an undu- 
lation of the latter may have only half the length of one of the 
former, and therefore only half its vis viva, yet in consequence 
of the equal velocity of waves of every colour, the impacts or 
impulses of the violet series will be twice as frequeni RS those 

Read June 28. 
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of the red. The same principle applies to any intermediate 
colour ; and hence it follows that every colous ought to have 

Dr. Draper gives an account of some experiments he has 
made on the distribution of b a t  in the visible spectrum of 
sunlight. He finds that if the visible spectrum between A 
and H, be divided into two equalportions, and all the light of 
wave-lengths between 7604 and 5768 be collected together, 
and also all that of wave-lengths between 5768 and 3933, the 
heat-intensity of these two series of undulations as determined 
by the thermopile are equal. 

The distribution of heat in the spectrum of sunlight had 
been previously experimentally investigated by Sir W. Her- 
schel (Phil. Trans. 1800, p. 255)) J. Muller (Pogg. Ann. cv. 
p. 337)) Franz (Pogg. Ann. cxv. p. 266)) Knoblauch (Pogg. 
Ann. cxx. p. 177, and cxxsvi. p. 66)) Fizeau and Foucault 
(Comptes Rendm, xxv. p. 447, and reprinted in the AnnaZes de 
Cikie ,  5th series, xv. p. 363)) Desains (Comptes Rendus, Ixvii. 
p. 297, and lxx. p. 985)) Lamansky (Pogg. Ann. cxlvi. p. 200). 
Similar measurements were made with the limelight by Des- 
ains (Zoc. cit.) and Lamansky (Zoc. &), and of the electric 
light by Professor Tyndall (Phil. Trans. 1866, p. 1). They 
all found but slight indications of heat in the violet and blue 
regions of the spectrum, the amount increasing in the green, 
yellow, and red, and attaining a maximum at a point beyond 
the end of the visible spectrum. 

The experiments were all made by placing a thermometer 
(one of the ordinary construction being used by Sir M‘. Her- 
schel and MM. Fizeau and Foucault, and a thermopile and 
galvanometer by the other observers) in various parts of the 
dispersion-spectrum formed by prisms of either glass, rock-salt, 
or sylvine. As Dr. Draper points out in the paper already 
referred,to, this method appears to be an essentially defective 
one, as, owing to the unequal dispersion by the prism of rays 
of different refrangibility, a greater number of undulations of 
different wave-lengths must have been incident upon the sur- 
face of the thermometer when it was placed in the red and yel- 
low portions of the spectrum than when placed in the green, 
blue, or violet portionR ; and the amount of heat indicated 
by the inst,rulnent being in proportion to the aniount of radiant 

the same heating effect.” \ 
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energy incident upon ita surface, the unequal dispersion of the 
prism would be sufficient to account for some difference in 
tlie heating effects produced by different portions of the spec- 
trum. 

A graphical method appearing to afford the readiest mean8 
of determining the probable effect produced by the unequal 
dispersion of the prism, a tracing was made, on paper divided 
into squares of fa inch, of the curve representing the intensity 
of the heat in different portions of the visible spectrum, as deter- 
mined by MM. Fizean and Foucault (Ann. de Chim. 5 s&. xv. 
p. 377)-the positsion of the fixed lines in the spectrum, as 
given by them, being marked on one edge of the paper, which 
WRS taken as the axis, and a scale of wave-lengths in (‘ tenth- 

rrietrcs ” laid down at right angles to this, ant1 thc c u r w  for 
tho dieprsion of the prism constructed in the ordinary inannor. 
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At nineteen equidistant points in the spectrunl tlie ordinates 
of the dispersion-curve were measured in wave-lengths ; the 
difference between any two of them gave, approximately, the 
dispersion of the prism for that portion of the spectrum. A 
difference of wave-length of 100 was taken as the unit, :~nd 
the difference between the values of'the ordinates divided by 
100 considered as n. measure of the dispersion. The ordiilatcs 
of the heat-curve of MM. Fizeau and Foucault at eighteen 
points in the spectruin, midway between those at  which the 
ordinates of the dispersion-curve had been taken, were rnen- 
sured in tenths of an inch, these numbers divided by those 
representing the dispersive power of the p r i m ,  ailcl the quo- 
tients taken as giving the true relative intensity of the heat at 
the different points of the spectruin. 

Ordinates of 
the disper- 
sion-curve. 

7260 
6790 
6820 
6000 
5750 
5500 
6260 
5070 
4900 
4750 
4610 
4490 
430 
4270 
4170 
4-070 
4Ooo 
3930 
3880 

--- 

Difference 
livided by 100 

(a). 

4.70 
470 
3-20 
2.50 
2.50 
2.40 
1 90 
1 -70 
1.50 
1-40 
1 *2Q 
1.10 
1-10 
1 .oo 
1 *oo 
*70 
970 
-50 

Ordinates of 
the heat -curve 

( P I .  

22.4 
19.0 
15.9 
13.7 
11.8 
10.3 
8% 
7.5 
6 2  
5.0 
4.0 
3.3 
2-5 
1.8 
1 *3 
1-0 

e 7  
-5 

--- 

P - 
a 

~ 

47-B. 
4.0-c. 
5 *o 
5.3-D. 
45 
4.3-E. 
4.6 -b. 

3.5 
3.3 
3.0 
2.2--6. 
1.8 
1.3 
1 4 
1.0-11. 
1 *o 

l:f-F. 

The Table shows that the numbers thus obtained for the 
intensity of the heat in different portions of the spectrum lie 
close together for the region between B and F, the maximum 
being near D, and that froin F to H the intensity diminishes. 

It would further appear that the curve for the distribution 
of heat of MM. Fizeau and Foucaukis in reality a dispersion- 
curve, drawn to some scale of wave-lengths, for the particular 
prism used by them; and the diagram shows how very similar 
the curves for the intensity of the heat and for the dispersion 
of the prism are to one another. 

The heat-curve reaches the ,v axis at a short distance on the 



heat-curve - B 
Ordinates of the 

a' 
22.8 ...... 8 . 4 4  
(PI * 

21.0 ...... '3.5 

17.5 ...... 19.4 
16.0 ...... 'Lo'9-L, 
14.5 ...... 20.7 
12.7 ...... 15.8 
11.2 ...... 14.0 

19.0 ...... 11'8-E. 

10.3 ...... 14.7 F, 
9.8 ...... 14.0- 
9.3 ...... 13.2 
8.5 ...... 12.1 
7.ti ...... 10.8 
6.8 ..... 8.5 
6.0 ...... 7.5 
5.0 ...... 7'1-G;. 

Ordinates of the rs 
heat-cum e -. 

(a>* 
18.2 ...... 
16.4 ...... 6.0 
14.3 ...... 7-9 

11.5 ...... 8.2 

9.3 ...... 7.1 
8.2 ...... 5.8 
7.0 ...... 5.0 

a 
6.0-D' 

13.0 ...... 9.2-E. 

10.3 ...... 7'3-F. 

6 9  ...... 4*4,--,. 
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Assuming the curves to be the dispersion-curves for the 
prisms, the ordinates were measured and calculated as in the 
former case. 

Flint-glass prism. 
Measured. Calculated. 

D ...... 23.6 
E ...... 17.8 16.0 
b ...... 15.4 14.6 
F ...... 10.2 10.8 
G ...... 4.0 

Rock-salt prism. 
Meuwed. Crrlculttted. 

D ...... 18.3 
E ...... 13.7 13.4 
F ...... 9.8 10.3 
G ...... 6.0 

In  none of the other ineasurements that have been made of 
the heat-spectra, as far as I am aware, are the positionsof the 
solar lines stated ; and therefore part of the data for eliminating 
the action of the unequal dispersion of the prisms is wanting. 

An attempt was made to deal with Knoblnuch’s measure- 
ments of the solar spectrum, and with Tyndall’s of that of the 
electric light, by the same method. 

I n  both cases the experiments were made with rock-salt 
prisms ; and these were assumed to have the same dispersive 
power as the one used by Lamansky, and the curve plotted 
accordingly. Two sets of measurements are given by Knob- 
lauch ; and the mean of these was taken for the following cal- 
culations. 
Knoblauch’s measurements. 

Ordinates of 
keabcurve e. 

CL (PI .  
16.1 ...... 2.3 
12.0 ...... 3.6-D. 
8.7 ...... 3.9 ...... E. 7.5 4.1 
7.0 ...... 4.6- 
6.8 ...... 4.8 
6.6 4.7 
6.3 ...... 4.5- 
6.0 ...... 4.6 
5.7 ...... 4.0 

...... F. 

Tyndall’s measurements. 
Ordinates of 
heat-curve e. 

a (PI .  
28.3 ...... 3.0 
21.0 ...... 3.0 
15-7 ...... 4.7-D. 
12.0 ...... 5.4 
8.2 ...... 5.7 
6.5 ...... 4.3-E. 
5.0 ...... 3.5 
3.5 ...... 2.5 
2.0 ...... 1*7-F* 
1.5 ...... 1.1 
-9 ...... -6 

The nature of the available data is such that the only defi- 
nite conclusions which it is possible to draw from these calcu- 
lntioiis are, that the clistribution of heat in t,he normal spectrum 
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differs greatly from that in the dispersion-spectrum, and that 
in the dispersion-spectrum the great calorific intensity of the 
red rays, and therefore in all probability of the invisible rays 
beyond them, is due to  the action of the prism in concentra- 
ting these rays upon the face of the thermopile. The intensity 
of the heat in the different portions of the normal spectrum, 
except in the case of Lamansky’s measurements with the flint- 
glass prism, apparently varies but little through a considerable 
space ; and this affords some support to Dr. Draper’s hypo- 
thesis, that every colour ought to have the smie heating effect. 

After I had finished these calculations, I found that G. 
Lundquist had investigated (Pogg. Ann. clv. p. 146), from 
Lamansky’s measurements, the distribution of heat in the 
normal spectrum, and had shown that i t  differed greatly from 
the distribution in the dispersion-spectrum-the maximum 
intensity in the case of the flint-glass prism being near D, and 
in the rock-salt prism near E. He also found froin Tyndall’s 
measurements of the heat of the electric-light spectrum, that 
in the normal spcctruni the iiinsiinuni was near A. 

Lundquist arrived at these results by a iliathematical pro- 
cess, based on the same general principles as the graphical 
one I have employed. 

SVII.  lVeusuring Polni*iscopes. 
By Professor W. GRYLLS ADAMS, JL4., .F.R.S.* 

[Plate SI\’.] 
SOME four years ago the description of a new measuring 
polariscope was communicated by the author to the Phy- 
sical Society (see ‘ Proceedings,’ vol. i. p. 152), in which the 
advantages gained are an esteiisive field of view combined with 
accurate means of measuring the rings and the separation of 
the optic axes in biaxal crystals. The peculiarity of the in- 
strument consists in the arrangement of the two central lenses, 
one on each side of the crystal. These two lenses are plano- 
conves, very nearly hemispheres, and, with their flat surfaces 
inwards, forin the two sides of a box to hold the crystal iin- 
riierscd in oil or a liquid ; they ase so placed that t,heir convex 

* Read June 28. 


