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I Introduction

To establish the relation between the reflective power of some alloys
and their micro-structures is one of the most interesting and important
problems, both from the theoretical point of view of the atomic or
molecular construction of alloys and from the practical point of view of
their colours. Despite the numerous investigations on the reflective power
of several metallic elements and the alloys of definite compositions by
Rubens and others, there is, as far as we know, none with respect to
a system of alloys except those made by Professor Chikashige', in
which he has succeeded in measuring the reflective power of scveral
systems of alloys with respect to their micro-structures. We have, there-
fore, at the suggestion of Professor Chikashige, undertaken the present
investigation, thereby confining the subject to the case of the binary
eutectic alloys.

1I Expérimental method

According to Schwarzschild, there cxist under a normal exposure
the following relation with respsct to the opacity :

or log D=A+log I+Klog T.eoovvvviiiiniinninnnnnnn. (
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1 Zeit, f. Anorg. Chemie, 124, 335 (1922); 194, 334 (1926).
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where D is the darkness produced by the light of the intensity 7, expossd
7 seconds, and 4 and K are constants relating to the nature of the
dry plate.  The darkness in this relation is, we may add, equal to the
logarithm of relative opacity, that is, the reciprocal value of relative
transparencies measured by the transmitted rays of a monochromatic
light through the unexposed and exposed position on the plate.’

Keeping the time of exposure as a constant, if the opacities 2 and
D’ of the incident and reflected rays be known, we have the following
relation for the reflective power R :—

o=t =D (3)

r pn

Owing however to the difficulty of taking accuratec measurements of

them, we have not made use of the relative opacities but taken the times

of exposure 7" and 7" to produce the darkness 2 and 2’ with the light
intensity 7, so that we have

Our measurement relates therefore to the reflective power in terms
of exposure with a knowledge of the characteristic constant A of a plate,

Fig. 1

ft!lll

The method of experiments runs as follows :—

The measuring arrangements, which have here in Professor Chika-
shige’s laboratory hitherto been used, were slightly modified; it is as
shown in Fig. 1, where A4 is a tungsten single filament lamp (8 volt x
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3 amperes), B a convex lens, which has its focus exactly at D, C a dark
box, D a slit, Z parallel mounted metallic sections, F a sector, G a concave
lens forming an image of [ at Z, / the slit of the spectroscope, .S a
prism, and A a dry plate,

The light of a tungsten-lamp was, on the one hand, reflected twice
by the polished surfaces of two samples placed parallel, the reflected
light being dispersed by a prism and then photographed on a dry plate;
while, on the other hand, the light coming directly from the light source,
was dispersed by a prism and photographed on the same plate.  The
opacities of these two photograms were compared in the position of
selected wave lengths corresponding with the seven visible colours measured
in the Listing scale. The exact position of the spectra are to be known
by reference to the annexed photos of the hydrogen and the mercury
spectra,

In order to keep the light intensity constant for 3 to 4 hours, four

accumulators were used, the current being adjusted to ampere. The

incident ray kept an angle of 20" against the metallic soection. The use
of a collimating lens between 2 and Z was thought unnecessary for
the purpose of avoiding dispersion of the light from a slit 2. The time
of exposure was adjusted by a rotating scctor & in which the aperturc
could be regulated to the exactness of 2°. The breadth of a slit /7 was
kept as small as possible, so that the effect of the passing ray might
be definite, as if a monochromatic light were used. The opacity was
measured by means of Hartmann’s micro-photometer in terms of its
special scale.  To express this scale in terms of the aperture, another
standard “ Wedge ” was made, using a light source of constant intensity,
with the aid of a sector belonging to the micro-photometer.

The darkness of the new scale was measured in terms of
Hartmann’s; the curve for calibration was drawn with photometric
reading as abscissa and the angles of the sector as ordinate as shown
in Fig. 4. By the use of this figure and of the relation (4), the reflec-
tive power may easily be calculated,  As regards the measurement of
the value of the constant &, the details will be given in Parag. 4, Section 4.

The Schwarzschild’s formula necessitates our having the experiment
carried on under a normal exposure. As log D and log 7 stand in a
linear relation (2), the limit of exposure of the applied plate could how-
ever be known as described in Parag. 4, Section 1, by the use of an Ilford
special rapid panchromatic plate exposed for several different times to a
light having a constant intensity and developed, its darkness being then
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determined by a thermopile,  The result is represented in Fig. 3, from
which the limit of the normal exposure of the plate is easily to be
measured.

With a constant time of exposure, only a small range of the spectrum
is liable to come into the limit of the normal exposure of the plate, and
hence in order to have the reflective power measured for a wide range
of the visible spectrum, it was necessary to take the photogram repeatedly
with different appropriate times of exposure.  This was however done,
instead of changing the time, by changing the aperture of a sector at
a constant time, as it was believed to be more advisable in avoiding
personal errors in observation,  The reflective power thus measured is
the product of a two-fold reflection ; the square root of the number must
therefore be the real value sought.

III Preparation of the Sample, Polishing, Structure
of the Polished surface, and Effect of
Crystallizing Direction and
Polarization

Melted alloys were furnace-cooled or sand-cast as the case might
require. They were then annealed for 1—2 hours at a temperature 50°™-
100" lower than their solidifying points.

For the measurement of the reflective power of a sample, it is
desirable that the polished surface should have an optical plane giving
no scattering effect, but this is by no means a very convenient procedure
by reason of its costing too much in labour and money. We, therefore,
used an ordinary surface, except in a few cases, where we used an
optical plane almost showing the linear flange of Newton’s ring, whose
number was less than six in the dimensions of the sample 20 mm X 15 mm.
However, it was proved, at last, that necither result differs much from
the other, as the experimental data afterwards given will show.

Whether the polished surface and the interior of a metal are different
or not from each other in its structure, has hitherto often been a matter
of discussion, Our experimentél results incline rather to confirm, as may
be seen from the numerical Tables given below, the opinion that both
the surface and the interior are substantially the same.

Under the consideration that the crystallizing direction may have
some influence upon the reflective power, several alloys consisting of fine
crystals comparable to the breadth of the slit, from which the middle
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parts only were used as sample, were prepared.  Several points near
the middle of the samples examined did not show any difference in their
reflective powers, indicating that the crystallizing direction affects the

&

Fig. 2

r

reflection in no appreciable manner.
Lastly, the effect of the polarization has been neglected as not
introducing any serious error in our experimental result.

IV Preliminary Experiments

(1) Determination of the Limit of Normal Exposure

If we could keep 7 constant in equation (2), it becomes a linear

function,
log D=A"+Klog T.

As this relation holds good only for a limited time of exposure,
it is necessary, at first, to determine the range of time for the normal
exposure.  Availing ourselves of a sector, accessory to Hartmann’'s
apparatus, we made for ourselves a photographic “ Wedge,” using a
dry plate of the same kind as used throughout this investigation, and
measured the light intensities transmitted through the exposed and
unexposed positions on the “Wedge” by means of a thermopile of
bismuth and antimony in terms of the deflection of Broker’s galvanometer
with the light source of a constant intensity.

The apparatus of measuring is shown in Fig. 2, where 4 is a light
source, B a convex lens, C a slit in the dark box D, /72 a dry plate,
7" a thermopile, G a Broker’s galvanometer, and Z a rheostat.

The ratio of eht two values of the exposed positions to the unex-
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posed is a reciprocal of its relative transparency, z.e. rclative opacity.
Fxperimental data are shown in Table I and represented graphically
as in Fig. 3, from which it is evident, that the limit of normal exposure

Table I
Fixed position i Aperture-of the Deflection Relative
sector at
on a . of the
a corresponding opacit
dry plate position galvanometer pacly
1 204-0 4455 18-24
2 140:0 4-94 16-80
3 910 532 15-60
< 40:0 . 6-14 13.59
6 257 710 11-69
unexposed position o 8-30
falls between the photogra- Fig. 3
phic positions 2 and s, o
The transmitted ray 1924 s
which passes through the —é
“ Wedge ” includes the infra- & 1080 /
red, but as its effect is E 1540 //5/
inconsiderable, the relative g 1473} /z/
opacity measured by the use & e
. et 35) d
of a thermopile can be held  © ® ,,/
as tolerably accurate. The £ //
. . 2
following experiment stands & nw/
for this conclusion :— Yog |

The intensities of light g 400 G590 o
. = Darkness in logarithm

cast directly upon a thermo-

pile and that of the transmitted ray passing through the unexposed
position on the “ Wedge™ were measured by means of a thermopile.
These values are 12-2 and 36 in terms of the deflection of the galvano-
meter, showing that the infra-red is mostly absorbed by the glass plate
and the gelatine film of the * Wedge.”

(2) Calibration of the Scale of Hartmann's Photometer

As the scale of Hartmann’s photometer is an equidistant one referred
to a standard, its reading has no physical significance. In order to have
this scale calibrated in terms of the time of exposure of a constant light
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intensity, it was compared with the darkness of the same * Wedge” as
was used in our determination of the normal exposure. So, we had the
photometer’s scale calibrated in terms of the aperture of the sector
corresponding to the time of exposure in the limit of normal exposure.

The results of the experiments are as follows :—

Tig. 4
Table II -
Photometric Aperture 7
reading of the sector N
29-0 40:0 i
300 oo 5
480 940 3
530 1090 ‘; g
620 141-0 é" .
<
10
These values are graphically re- s
presented as in IFig. 4 and from the #
graph are deduced the data given in Tab.
&o
111 :
% K2 (2 30 g 73
Photometric reading
Table IIT
Thotometric Apfi;‘fture Photometric Apeorfture Photometric Apg:;'fture
reading the sector reading the sector reading the sector
49'5 98-18
490 96-83 36-0 60-00
630 1452 485 9528 35'5 58:88
625 1442 48-0 94:00 350 58.01
620 141-0 47'5 92:69 345 56-82
615 1387 47°0 9I-41 340 5559
610 136-8 465 8974 335 5452
6o-5 1349 46-0 88-11 330 5333
6oro 1329 455 86-30 325 51-88
59'5 13z | 450 8472 320 5058
I
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59-0 1288 445 8317 3L5 4949
585 1273 440 8185 310 4775
580 1256 43'5 8026 305 46-08
57°5 1239 430 7888 300 4432
570 122:5 425 77409 295 42:36
565 121-0 420 75-68 2g-0 4000
56-0 1186 415 74:30

555 I17-0 41-0 7294

550 115.0 405 71-61

545 1135 40-0 7047

54-0 112-2 395 69-18

535 1104 39-0 67-61

530 109:0 385 6637

52:5 107-4 380 65-16

520 106-2 375 6366

5I-5 104-5 370 62-52

510 102:6 365 61-37

505 10I-0

500 99'54

(8) Determination of the Wave-Length of a Spectrum
developed on a plate

The line spectra of mercury and hydrogen were first photographed
upon an Ilford special rapid panchromatic plate, using the same spec-
troscope as in the case of the measurement of reflective power. The
characteristic lines were chosen and their positions were fixed in terms

of the scale of Hartmann’s photometer. The results are shown in
Table IV. -

Table TV

Spectrum ‘Wave lenoth in A Position on
P e the dry plate in mm
Hydrogen 6563 1990

7 4861 190-3

& 4341 184-7
Mercury 5461 194-3

4 4047 1713

From the graph (Fig. 5) representing the relation between the
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~vave-lengths and the positions on the Fig. 5
plate, we can easily determine the
positions on the plate of the wave- 0 7
lengths corresponding to the thiddle & // g
lines of the seven colours of the Listing = e
scale. As to the red colour, however, =< / ’
the C line of the hydrogen spectrum ;
was availed, the above graph not g /
being used. The result is given in ‘;7: e
Table V. . l
Ny
110%2468%2468% 2'4655::
‘Wave length
Table V
Wavetlength of the middle line Position 1 Distance between two
of each of the seven colours on wave lengths
in Listing scale in A a dry plate in mm ] in mm
Red 6563 190-0 | o
Orange 6160 197-9 \ I-1
Yellow 5800 196-0 : 1-9
Green 5335 193-6 ] 2:4
Blue 4735 1892 i 44
Indigo 4395 185:3 ‘ 39
Violet 4105 176-5 ’ 8.8

(4) Determination of the Characteristic Constant & of a dry Plate

From the Schwarzschild formula we have
D 7

— = at a constant time of exposure,
o7 P

T k
—(—T—,) at a constant intensity.

If we use a Nichol prism to regulate the light intensity, the tangent

of the rotation angle of the prism is proportional to the light intensity,
&k
so that we have izﬂ)—aﬁ:(i), where & and & are the
7 tan @ 7’
angles of rotation of the Nichol prism.

Then we have

log tan a—log tan ¢
K== = ]
log 7—log 7" (4)
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V)

Applying equation (4) in order to determine A, the two series of
determinations about a relation bstween the darkness and the time of
exposure at a constant intensity, and that between the darkness and the
intensity at a constant time of exposure were made :—these results are
given in Table VI and graphically represented in Fig. 6.

Fig. 6
1.7]
£
=
24
= 50
.2
bt
k3]
5
£ 40
Ay
42!' 25’ 30 35’ 40
4o’ 50" 60° 1o° 73 T g0
Above line....../ Anglc of rotation of the Nichol ; under...... Time of exposure
Table VI
Photometric Angle of rotation Time of exposure
reading of the Nichol prism in seconds
432 90-0° 20
49-2 90-0° 30
56-7 90-0° 40
521 70-0° 40
49:9 50-0° 40

From any two of the photometric readings, their corresponding
times of exposure and the angles of rotation of the Nichol, we can
calculate K according to relation (4). TFor example :—

Table VII
[
Photometric I Angle of rotation ‘f Time of exposure
reading of the Nichol prism in seconds
| |
550 ‘ 82.0° ‘ 37-8
50-0 : 53'5° \

315

The value of K is o-91.

(5) Effect of the Velocity of Rotation of a Metallic Sector
upon the Value of the Darkness of a Plate

The number of rotations would theoretically have no effect upon
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the intensity of the light, that is, the darkness of the plate.  This fact
is proved by taking photograms of the light with changing velocities of
rotation of a metallic sector and by measuring their darkness on the
plate. The number of rotations of a sector were 1150, g1o and 710 per
minute,  The resulting darkness of the plate measured by Hartmann's
photometer was then almost equal to each other, the differences being
within =+ o-1 in the photometer reading.

(6) Constancy of the Intensity of the L.ight Source

During three hours, which was the time required for one course of
our experiments, several photograms of the light source were taken, the
darknesses of which were measured by the photometer in the same
manner as before; the deviation of photometric readings was then found
always to be within = o0-1. We may therefore safely conclude that
there was no appreciable change of intensity during a single course of
the experiment.

(7) Effect of the Application of a Collimating Lens in the
Determination of the Reflective Power

For the measurement of the reflective power, whether the application
of a collimating lens between a slit C and the sample £ (Fig. 1) acts
to prevent or not the diversion of the ray from the light source was
not certain.  So, the reflective power of pure silver was tested for a
light of different wave lengths, 6563-4735 A, with and without a
collimating lens. The result indicated that there was no effect upon the

values of the reflective power, as shown in the following Tables VIII
and IX,

Table VIII

Without a collimating lens

Wave length l 6563 1 6160 | 5800 5335 4735
f
£

Photometric reading with direct exposure 552 554 536 49-2

Aperture of the sector deduced from Fig. 4 120.53 |115:80 |116:60 |110-76 97:37

Photometri ding with reflected :
otometric reading with re f:yeof slver | 5375 489 476 452 413

Aperture of the sector deduced from Fig. ¢4 ‘ 110-40 | ¢6-52 92:99 | 8g-22 74732

Reflective power after two-fold reflection | 9160 | 83:34 | 79.71 76-82 76-31

Reflective power . 95°71%| 91-30%| 89-28%| 87-70%| 87-36%
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Table IX
With a collimating lens
‘Wave-length 6563 6160 5800 5335 4735
) ;Photometric reading with direct exposure B 470 45-9 46-1 44-8 41-3 B

Aperture of the sector deduced from Fig. 4 91-4t | 87.75 | 8843 | 84-10 7375
Photemetric reading with reflected
° R ra; of silver 447 41 400 37°9 343

Aperture of the sector deduced from Fig. 4. | 8376 | 73-21 7047 | 64-77 56-32
Reflective power after two-fold reflection o167 | 8343 | 7968 | 77-02 7637
Reflective power ’ 05-75%| 81-349%| 89-27%)| 87-76%| 87-40%

(8) Regulation of the Intensity of the Light Source

When a sample has a low reflective power, it is impossible to
insure that the darkness in photograms of the incident and the reflected
rays fall into the limit of the normal exposure with the same time of
exposure, and therefore we must have recourse to chauging the intensity
of the light source by use of the “ Wedge.,” Before use, this “ Wedge ”
was naturally tested for the ability of having the same absorption
of the light along the range of the visible spectrum, ze. whether
it has a neutral tint or not. Several photograms of the spectrum
were therefore taken for this purpose, using different positions on
the “Wedge” in a constant time of exposure. From these values
of the darkness the aperture of the sector was measured. The ratio of
these values at 6563 A to any other wave-lengths was calculated. The
following example may show how the absorbing power of a ‘‘ Wedge ”
was determined.

Table X.
Fixed position on the “ \Wedge ” (N
Photometiic reading 61.0
Aperture of the sector deduced fiom Fig. 4 t 136.80
Tixed position on the “ Wedge ” v {4)
Photometric reading 459
Aperture of the sector deduced from Fig. 4 t’ 87-91
: K
Ratio of absorption power ( j ) 6687

The ratio of absorption of the different positions on the applied
“Wedge” is as follows :—
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Table XI
Position on the “ Wedge ” 4/7 4/6 2/7 [III/VIT| II/VID | T/VIL
Ratio of absorption 66-87 |- 78.17 | 43.86 -

7 ' 14.75 12.18 843

As may be seen from the following Table, the ratios are almost
the same, notwithstanding the change of positions on the “ Wedge” or

omitting the *‘ Wedge.” The applied *“ Wedge” has therefore a neutral
ti[’lt‘.

Table XII
Wave length . 6563 6160 8500 5335 4735 7
Fized position on the “ Wedge” (2) (2 (2) (2) (2)

Photometric reading with direct exposure 538 52.4 52.6 50:9 466

Aperture of the sector deduced from Fig. 4 | 111,48 |107.16 |107.72 |102.28 G0-07
Ratio of the aperture of the sector

to that of 6563 A 96-19%| 96-69%5| 91-40%| 89-80%
Fixed position on the “ Wedge” (4) (a) (4} (4) (4)
Photometric reading with direct cxposurc 56-8 55-6 55-8 540 49-6

Aperture of the sector deduced from ¥ig. 4 |121.90 |117.32 |117:66 |112:20 98-49
Ratio of the aperture of the sector

to that of 6563 A 96.24%| 96-77%)| 92.00%| 80-80%
Fixed position on the “ Wedge ” {0) (6} (6) (6) (6
Photometric reading with direct exposure ¢ §8.7 571 575 55-6 51-6

Aperture of the sector deduced from Fig. 4 |127.90 |122-78 |123.90 |117:32 | 104-84
Ratio of the aperture of the sector

to that of 6563 A 96'09% 96 87% 91'73% 8)8735
Fixed position on the “ Wedze ™ (73 (N (7 (N )
Photometric rcading with direct exposure 61-0 59.6 599 58.0 53 %

Apcrture of the sector deduced from Fig. 4 [136:80 | 131-56 |132.56 | 12460 | 110.40
Ratio of the aperture of the sector

to that of 6563 A& ¢6-18%| ¢6-92%| 91-88%! 80.72%
Photometric reading with direct exposure 56-4 55-2 554 536 49-2
Aperture of the sector deduced from Fig, 4 | 120.52 | 115-80 | 116-60 |110-76 97:37

Ratio of the aperture of the sector
b to that of 6563 A 90-12 1 96-8% | 91:9% | 80-8%
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The absorbing power of a * Wedge "’ cannot however be maintained
constant for a long period, so that another set was necessary to be kept

as a reserve,

(9) The Exactness of the Measurement of the Reflective Power.

The experimental error of the reading of Hartmann’s photometer
was always within = 0-19%, so that the calculated error of the reflective
power must be within = 0-2%.

By comparing the values of our determination of the reflective power
of pure silver and of copper to those obtained by interpolation of Hagen
and Rubens’s results, we see there exists no much deviation as the follow-

ing Tables will show :—

Table XIII

Reflective Power of Silver

Wave length 6563 6160 5800 5335 4735 4395 4105

Hagen and Ruben 96-3% | 91-2% | 89-3% | 87-9% | 87-4% | 85-4% | 82:1%

The investigator 95-71%| 91-30%| 89-289| 87.7095| 87-362%| 85889 82-02%
Table XIV

Reflective Power of Copper

Wave length 6563 6160 5800 5335 4735 4395 410§

Hagen and Ruben 80:4% | 74°6% | 62:5% | 46-7% | 403% | 356% | 31-3%
The investigator 82.79%)| 75-05%| 63-20%| 43:30%)| 42:76%| 40:31%

(10) Influence of the Mode of Casting upon the Reflectiva
Power of the Alloys

Five samples of the silver and copper eutectic were made in the
following different ways :—

Sample a: Cast in an iron mould
7 b: Cast in a sand mould at a temperature of 200°
Vi c: Cast in a sand mould at a temperature of 100°
” d: Anncaled at 650° for 3 hours

7 e: Quenched at 650°
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These samples were polished and etched with a 5% ferric chloride
solution. They showed no blow holes under a microscope of 520 times

magnification. Their reflective powers determined arc tabulated as
follows :—

Table XV
Reflective Power

Wave length | 6563 6160 5800 5335 4735 4395

Sample a = 72.99% | 7v-13% | 69-57% | 65.309% | 62:509% | 53-85%
” b 81:65% | 7958% | 7776% | 73-29% | 69-98% | 59-85%

2 ¢ 8o-Bog | 78:67% | 76:79% | 7721% | 69:319% | 59-13%
4 d | 8r-80% | 79:66% | 77869 | 73:26% | 7005% | 5997%
” ¢ 7218% | yo-21% | 68:73% | 647295 | 61-77% | 55:33%
Table XVI
Sample a
‘Wave length 6563 I 6160 5800 5335 4735 4395

Photometric reading with
direct exposure 56-7 577 55-8 59-3 58-0
Aperture of th tor deduced . N
perturc o e sec ?:Ome l?lcge . 127.30 | 121.30 | 124.24 117.96 10041 125.60

Position on the “ Wedge” 4 l 4 4 4 4 a

58.7

Photometric reading of the sample 562 51.8 5I-7 45-65 | 38.8 36.2

Aperture of the sector deduced 11g-48 | 10527 | 10510 | 8681 | 67.11 | Gorg2

from Fig. 4
Position on the “ Wedge” 7 7 7 7 7 7
Ratio of absorption 66.87 { 66.87 | 06.87 | 66.87 | 66-87 | 66.87
Reflecti fter two- | -
Reflective power 72:94 | 71-13 69.57 | 65:.30 | 6250 53-85
Sample b
‘Wave length 6563 6160 5820 5335 4735 4395

Photometiic reading with
r(;z%rect exposure 55-8 567 5747 558 503 58-0

Aperture of the sector deduced
from Fig. 4
Position on the “ Wedge ” 4 4 4 4 4 4

118-03 | 121:30 | 124-24 | 117:96 | 100-41 | 125.60

Photometric reading of the sample 62-15 | 60-45 | 595 539 454 42:3

Aperture of th tor deduced
perture o esec?ﬁomell‘{icgd‘ 141.94 | 134-71 | 13115 | 111-88 | 86.04 | 76.32

Position on the “ Wedge 7 7 7 7 7 7
Ratio of absorption 66-87 | 66-87 | 06687 | 6687 | 6687 | 66.87

Reflective power after two-
fold reflection 06-66 | 63-33 | 6086 | 5371 | 4897 | 3582

Reflective power 8165 | 79.58 | 7776 | 7329 06998 | 59:85
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Sample ¢
Wave length 6563 6160 5800 5335 [ 4735 | 4395
FPhotometric reading with
Sigrect exposure 55-8 56-7 57-7 558 ‘ 503 58-0
Aperture of the sectcf)lljor(;ed]gu;:g..d4 118.03 | 12130 | 12424 | 11796 | 10041 | 125:69
Position on the “ Wedge ” 4 4 4 4 4 4
Photametric reading of the sample 615 i 5955 594 52.8 41-6 41-5
Aperture of the sectﬁgrged;ic;d4 13871 | 13130 | 13056 | 10845 | 7466 | 7431
Position on the * Wedge » 7 7 7 7 7 7
Ratio 9f absorption 66.87 | 66.87 66.87 66.87 | 66-87 66.87
Reflective pover 2’tffc;edr :V(‘:If(l)t;ction 65-28 | Gr-89 | 5896 5221 434 34:96
Reflective power 80.80 | 7867 5679 7226 ] 69-31 | 59-13
Sample d
‘Wave-length 6563 6160 5800 5335 4735 4395 4105
Phot tri di
with direct exposure | 504 | 552 | 554 | 536 | 49z | 565 | 597
A%ﬁﬁzzddﬁg;s %‘;‘;O‘;} 120-52 | 115-80 | 11660 | 110.76 | g97.37 | 121-00 | 131.88
Position on the “ Wedge” 4
Photometri ding r
O the sample | 492 | 460 449 | 399 | 344 | 34 | 304
Aj f th tor
o from Figq | 9733 | 8820 | 8448 | 7007 | 5662 | 49:37 | 4628
Position on the “ Wedge” | 7
Ratio of absorption 66-87
Refbolhe pouE At Gz | G| oy | saie | aoin| 3596 | a
Reflective power 81-80; 7966 | 77-86| 7321 7005 | 59:97 | 46-60
Sample e
Wave-length 6563 6160 5800 5335 4735 4395
Photometric reading with
:.ll?rect exposure 58:5 56-7 57:7 55-8 50-3 58-0
Aperture Ofdfa}(]iici:ft?rrom Fig. 4 | 127°30 | 121°30 | 12424 117.96 | 100:41 | 125-60
Position on the “Wedge ” 4 4 4 4 4 4
Photometric reading of the sample 554 50-9 50-9 451 37°5 357
Aperture ofdggiczgctf(i’rom Fig. 4 116:77 | 102:30 | 102.31 85.11 63-76 59-25
Dosition on the “ Wedge ” 7 7 7 7 7 7
Ratio of absorption 66-87 | 06.87 | 66.87 | 66-87 | 66.87 | 66-87
Reflectiv fter
erece powte\;o:-lfo(l:zl reflection 5210 | 4929 | 47.24 | 41881 3815 ) 2845
72:18 | 7o.21 | 6873 61-77 | 5333
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The reflective powers of the samples d and b are equal and highest.
Those of the other samples are lower and decrease in order from ¢, a
to e, the order being kept precisely the same in all wave-lengths. From
this fact that the effect of casting upon the reflective power is not specific,
we may draw the following conclusion, that the lowering of the refleective
power is certainly due to -the scattering effect of some tiny blow holes
which are not detectable under a microscope.

V The Results of the Experiments

(1) The System of Silver and Coppsr

This system has already been studied by Nosé'; our result comes only
to verify his results in all respects. As for materials, silver with a fineness
of 999-9 per mil and electrolytic copper of the finest quality were used.
The metals, mixed in the required weight proportion, were melted in
Tammann’s porcelain tubes, and the melted alloys were cast each in a
sand mould at a temperature of 200°, and annealed for 3 hours at 650,
while the pure silver and the copper were annealed at a temperature 100° and
150, respectively, below their melting-points. During the process of the
melting and annealing, the surface of the alloys was always covered with
charcoal powder under a current of carbon dioxide to prevent oxidation.
Fach sample was then polished first on emery paper, and then on a pitch
plate with ihe aid of rouge. = They were carried to a very high degree
of ordinary hand polishing but not precisely to an optical plane.

The samples examined had the following compositions :—

Table XVII
Composition of the Samples

No. of samples a b c d e f g h
Percentage of silver | o 2 I 28 50 8o 90 100
Percentage of copper 100 98 85 72 50 20 10 o

The photograms of the spectra
of the reflected rays, together with — Hydrogen
the spectrum of the light source,  Light Sowce
are given in Tfig. 7. Trom the  Sample a
photographic plates was determined P b
the percentage of reflective power 7 ¢
in comparison with that of the direct
light of an electric lamp regarded
as 100. The results of examination
are shown in Table XVIII for each
sample and summarized in Table
XIX. 7 h
Hydrogen

7 d
14 Sl
Vi f

7 g

1 Zeit, f. Anorg. Chemie, 154, 344 (1926).
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Table XVIIL:—
Sample a
‘Wave-length 6563 6160 5800 5335 4735 f 4395 4105
" Photometric reading
With direct oxposure | 570 | 5325 | 554 | 536 | 492 565 | 590
Apste oG 0 songa | 1070 | 1160 | 11076 | 077 1ace | 1280
Position on the “ Wedge” —_ — — — —_ — —
Photometri di
"ok the sample | 59 | 6145 | 47 | 514 | 468 | 529 | sus
otnced tom T 4 | 12945 | 13956 | 1igor | 10408 | g0y 10862 | 10462
Position on the “ Wedge” — — — — — — -
Ratio of absorption — —_— — — _— — —
Reflective power after 6 . . -
two-fold reflection 91:60 | 83:34 | Jjo7I 76-82 | 7631 7368 | 67.28
Reflective power 9571 | o1:30 | 89-28 | 8770 | 87.36  85.88 | 8z.02
Sample b
‘Wave-length 6563 6160 5800 ‘ 5335 4735 4395 4105
Photometric readin |

with direct expogsure 506 552 554 536 49-2 56-5 59-0
Aperns of he sto | 2 uiso | 1160 | 11076 | gy | rarae | 1sbgn
Position on the “ Wedge” — — —_ - — — —
Photometric reading 6 r

of the sample | 5875 4060 | 5155 49651 44-5 | 4915 | 4815
Aperture of the sector |

Qeduced from. Fig. 4. | 127°99 | 106:22 | 104:76 | 8:58 | 8308 | 9720 | 94-34
Position on the “ Wedge” — — — ] = —_ — —
Ratio of absorption — — S — —_ —_
Reflecti fter

) efviffé?ﬁwrfﬂeiﬁih 82:36 7515 7375 J 7311 | 70.36 | 6660 | 6124
Reflective power go-75 : 8670 | 85.88 ‘ 85-50 | 8388 | 8161 7826
e ) —— e

Sample ¢
‘Weve-length 6563 6160 5800 5335 4735 4395 4105
Photometric reading
with direct exposarc 504 552 554 536 49-2 565 59-0
Aggit&lcleed 0ffrotrlrl1e ES??O; 120-52 | 115-80 | 116-60 | 1107 97-37 | 121.00 | 128-8
Position on the ' Wedge” —_ — — —_ — — —
Photometirc readin
of the sargnple 49-2 46-0 46-0 399 344 456 44+55
Aperture of the sector .

Heduced from Fig. 4. | 9733 | 8820 8448 | joo7 | 56:62 | 8675 | 8333
Position on the “ Wedge”| — — N —_ — —
Ratio of absorption —_— — —_ — — — —
Reflective power after 6 62:46

two-fold reflection 92| 934 060:63 1 5360 | 49-64 | Go.05 | 5471
Reflective powir 8180 1 79.66 | 77:86 7321 | 7005 | 77.50| 7396
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Sample d
‘Wave-length 6563 6160 5800 5335 4735 4395 4105
P‘hotometric reading
withdirect exposure 564 552 554 53:6 492 565 59:7
A%ZS::égdoffr;Ff E?ﬁfof; 120-52 | 11580 | 11660 | 11076 | 97.37 | 12I-00 | I3L.88
Position on the “ Wedge” 4
Photometric reading
of the sample | 492 | 400 | 449 | 399 | 344 | 304 | 304
Aperture of the sector
deduced from Fig, f; 97-33 | 88201 8448 | 7007 | 5662 | 4937 | 4628
Position on the « Wedge” 7
Ratio of absorption 66-87
Reflective power after
two-fclfld reflection 06-92 | - 63:46 | 60-63 | 5360 | 49:64 | 35:96 | 21I-71
Reflective power 81.80 | 7966 | 77-8 | 7321 70-05 50:97 | 46.60
Sample e
‘Weve-length 6563 6160 5800 5335 4735 ¥ 4395 4105
Photometric reading o
with direct exposure 994 506 558 54-0 61-2 621 62:9
Aperture of the sector
523uc1§d°from ls*‘ig. 4. 97-33 | 101.32 | 117.96 | 11220 | 137.56 | I4I.56 | 145.00
Position on the “ Wedge” 4 4 4 4 4 3 3
Photometric reading
of the sample | 0%1 | 605 | 596 | 510 | 404 | 474 | 325
Aperture of the sector i
Izlcduced from Fig. 4. | 49710 138-07 | 13155 | 102-61 | 97.85 | 92.52 | 5I-87
Position on the “ Wedge” 7 7 7 7 y v 7
Ratio of absorption 66.87 | 66:87 | 6687 | 66.87 | 66:87 | 5064 | 59-64
Reflective power after .
ovodold reflection | 7851 | 7469 | 62241 S1.96 | 4134 | 3449 | 1903
Reflective power 88.61 | 86.43 | 78.90| 72.09| 6430 | 5873 | 44-65
Sample
‘Wave-length 6563 6160 5800 5335 4735 4395 4105
Photometric reading
with direct exposwre | 494 556 558 540 612 621 62.9
"\flzgﬁfed(’ff:;l; S];‘I;:;?r“' 97-33 | 117-32 | 117-96 | 112.20 | 137.56 | 141.56 | 145-00
Position on the “ Wedge” 4 4 4 4 4 3 3
Photometric reading
of the sample | 575 | 594 | 468 | 324 | 346 | 324 | 296
Aperture of the secto
frcuced from Fig. 4. | 123729 | 13075 | 9050 | 5186 | §7.09 | 506 | 4257
Position on the “ Wedge” 6 6 6 6 7 7 7
Ratio 9f absorption 7817 | 7817 78171 7817 66:87 | 5964 | 5964
Reﬂe&%i{gg‘vgﬁiign 8555 | 71.38 | s5l.09| 32.16 | 25.32 | 20.26 | 16:65
Reflective power 89-75 | 84-49 | 7148 | 56.71 50:32 | 45-0X 49-81
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Sample g
‘Wave-Jength 6563 6160 5800 5335 ‘ 4735 4395 4108
Photometric reading . . o . . .
with direct exposure 4595 55:6 558 540 61-2 621 629
Aperture of the sector . . y . . .
deduced from Fig, 4. 87.23 | 11732 | 117.96 | 112.20 | 137-56 | 141-56 | 145.00
Position on the “ Wedge” 4 4 4 4 | 4 2 2
Photometric reading J. . . . . . ,
of the sample bz1 56-55 | 45T 33 ‘ 3tz 29-2 3t4
Aperture of the sector . . . . . . .
deduced from Fig, 4. 141.32 | 121.16 | 8491 45-40 j 49-90 | 40-82 | 4899
Position on the “ Wedge” 6 6 6 6 i 7 7 7
Ratio of absorption 7817 | 5817 | 7817 | 7817 66.87 | 66.87 | 43-86
Reflective power after . , e o . .
two-fold reflection 8s.77 | 66.91 | 4817 | 2852 2240 1818 1470
Reflective power 9261 81.80 | 694I 51-80  47-33 | 42:65 | 38:35
Sample h
Wave-length 6563 6160 5800 5335 4735 4395
Photometric reading with . . .
direct exposare | 49°4 | 556 | 558 | 537 | 6oy | 621
Aperture of th t . :
perture odedici:icgrl;)m Fig. 4. 97:33 | 11732 | 117:96 \ 111.20 | 13568 | 14156
Position on the “ Wedge” 4 4 4 3 3 3
Photometric reading of the sample 56-4 56-15 | 437 322 29+7 29-1
A
perture Ofdg]iic:gaf(:gm Fig. 4. 120-66 | 119-32 80.81 45-14 | 4304 | 49-40
Position on the “ Wedge ” 7 7 7 ‘ 7 7 7
Ratio of absorption 66.87 | 66-87 | 66.87 | 5964 | 5964 | 59:64
Reflective power after )
two-fold reflection 08:53 | 57-23| 3995 | 2236 | 1828 16:25
Reflective power 82:79 | 7565 | 6326 | 47-30! 4276 | 40:3L
Table XIX
The Reflective Power of the System of Silver and Copper
Wave length 6563‘ 6160 5800 5335 4735 4395 4105
Sumple a | 95-71% | 91-30% | 89.289% | 87.70% | 87.36% | 85-889 | 82.02%
” b 90:75% | 86-70% | 85-889% | 85-50% | 83-88% | 81.619 | 78-26%
7 ¢ | 9o12% | 83.08% | 82.81% | 82.4225 | 7867% | 77-50% | 73-96%
7 4| 80809 | 79:00% | 77-80% | 73-21% | 79-05% | 59:97% | 46:60%
7 ¢ | 8861% | 86:43% | 78:90% | 72:09% | 64-3°% | 5873% | 44-65%
v 0 1 8975% | 84:49% | 71-48% | 56712 | 50:32% | 45:01% | 40-81%
7 g | 92:61% | 81:80% | 69-41% | 51-80% | 47-33% | 42:65% | 38-35%
7 h | 82:79% | 75-65% | 63.20% | 47-39% | 42-76% | 40-31%



On the Reflective Power of Some Futectic Alloys elc. 63

The reflective power in reference to a single wave-length and that

in reference to the composition are graphically, represented in TFigs. 8
and g respectively, and the dimentional relation hetween these 3 factors

Reflective power

Reflective power

Fig. 8.
System of Ag—Cu

40"

6563 6160 Sboe 3335 #735

‘Wave-length
Fig. 10,
System of Ag-Cu

4395

Fig. «.
System of Ag-Cu

Reflective power

~,

\ o S ‘(\
RN
LN SN
| A
o \ N
\ - \
Y
| S,
\\\(/;'ir
e

Yo g,
g

: Z 3 ¥ 7 7 7 o

Composition of alloys

in Tig. 10. TFrom these graphs, it is
obvious that there exists a minimum
point of reflective power between the
wave-lengths 6563-3800 A at the:
point corresponding to the eutectic.
With wave-lengths shorter than 5800
A, there is however no such minimum,
The reason may be enunciated as
follows :~ Since the reflective power
of pure copper decreases rapidly in
the range of wave-lengths shorter than
5800 A, that of the alloys having
primary crystals of copper would be
greatly influenced by the decreasing
effect in the range of the shorter
wave-lengths, as the result of which
there would naturally be no minimum
point observable at the eutectic point.

Whether the size of a crystal would have the same effect on the
reflective power seemed necessary to be determined. The eutectic and
7 % Cu-alloys were tested for this purpose. In order to have the
differences in the constituent crystal size made obvious, these alloys were
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treated in two ways, furnace-cooled and annealed; the following is the
specification of the samples :—

Table XX
Samples Kinds of alloys Heat treatment
i eutectic furnace cooled
P 5 annealed at
J 4 650° for 10 hours
k 7% Cu furnace cooled
1 , annealed at
4 650° for 10 hours

‘The polished surfaces of each sample were etched with « 5% solution
of ferric chloride and examined microscopically.

Fig. 11. Fig. 12.

Sample i X 390 Sample j X 390

Sample k X 390 Sample 1 X 390
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The samples, furnace cooled, i and k, had much smaller crystals
than the annealed j and 1, as may be seen from the photographs,

Figs. 11, 12, 13 and 14. The results of determination are given in
Table XXI for each sample and summarized in Table XXII. Irom

these results, we may conclude that the difference in size of crystals have
no much effect on the reflection,

Table XXI
Sample i

‘Wave-length 6563 6160 5802 5535 4735 4395

Photometric reading with i
g%rect exposure 53-8 53251 531 516 45'3 57-2
Aperture of the sector
p deduced from Fig. 4. 111:48 | 109:70 | 109.28 | 10484 | 85:69 | 123.06

Position on the * Wedge” 4 4 4 4 4 4

Photometric reading of the sample | 61-2 579 558 4975 : 41-3 418

Apert f the secto
PEE @ deduced from Fig. 4. | 13740 | 12516 | 117:04 | 98:86 | 73:67 | 75-10

Position on the “ Wedge 7

~r
-~
~
~r
~r

Ratio of absorption 66-87 | 66-87 | 66.87| 6687 | 66871 66-87

Reflective power after
b two—fold reflection 67-15 | 6354 | 6941 5343 | 4912 | 3596

Reflective power 81-95 79-72 7773 7310 70:09 59-97
Sample ]
‘Wave-length 6563 6160 | 5800 5335 4735 4395

Photometric reading with
O T et exposure | 538 | 5325 | 531 s1-6 | 453 | 572

Aperture of the secto
pertu Odeducesd frchm Fig. 4. 111.48 | 109-70 | 109.28 | 104-84 | 85-69 | 12300

Position on the “ Wedge 4 4 4 4 4 4

Photometric reading of the sample 6o.5 57-9 560 49'9 41-35 | 41°7%

Aperture of the t
perte Odeducsgcf(;gm Fig. 4. 134-83 | 125-16 | 11872 99-43 7383 74'99

Position on the «“ Wedge ™ 7 7 7 v 7 7

Ratio of absorption 66.87 | 6687 | 66.87 | 66.87 | 66.87 | 66-87

Reflective power after . ..
two-fold reflection 6702 | 63:54 | 6077 | 5371 | 4922 | 3591

Reflective power 81:87 | 79-72 77-96 | 7329 | %0-16 59:93
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Sample k

‘Wave-length ‘ 6563 6160 5820 5335 4735 ’ 4395

Photometric reading with ! ! R U
direct exposure [ e : 325 53t 516 1573 ; 512
A f th t: ; I . - ' ¢
perture odedﬁczscfigm Fig. 4. | 7281 | 109:70 | 109:28 | 10484 | 85:.69 12306

Position on the “ Wedge ” [ 4 4 q 4 4 4
Photometric reading of the sample 6115 | 623 62.0 6o-4 50-3 | 61.6

Aperture of the sector

pertme * deduced from Fig. 4. | 137°30 | 143:22 | 14081 | 134:31 | 101.88 | 139-25

Position on the “ Wedge v 7 7 7 A
Ratio of absorption | 6687 | 66-87 66-87 66-87 66.87 66-87

Reflective power after J‘ . - —0. s .
two—fold reflection 81-79 L 184 7008 | 7061 | 6597 6307
Reflective power ’ 90-44 | 8476 | 8425 | 8403 | 8r24 ;. 7942

Sample 1

‘Wave-length 6563 6160 5800 5335 4735 4395
Photometric reading with \ . . ten.a
dircct exposwre | 41'C | 5325 | 531 516 | 453 | 572

Position on the “ Wedge » 4 4 4 4 4 4
Photometric reading of the sample 61.2 62.5 62-0 603 50-8 61.6
Aperture Ofd(tagﬁcesgdf(;gm Fig 4. | 13739 | 14404 140.81 | 134:10 | 102.07 139-25

Position on the “Wedge 7 7 7 7 7 7
Ratio of absorption 66-87 | (6-87 J 66-87 | 66.87 1 6687 | 06-87
Reflective power after o 0. —0. 66.08 | 62.0%
two—fold reflection 8192 72-21 7068 7051 D0 23107
Reflective power 9o-51 | 8468 . 84-25 | 83097 | 8129} 7942

Table XXII
Reflective Power

‘Wave-length 6563 6160 5800 5335 ’ 4735 4395 4105

Sample ! 81.802% | 79-66% | 77-869% | 73-21% ‘ 70°05% | 59-97% -

7§ | 8LOS% | 7972% | 77-73% | 7310% | 70:09% | 59:97% -

R 81-87% | 7972% | 77-96% | 7329% | 7016% | 59-93% —

7o k| 90-44% | 84-76% | 84-25% | 84:03% | 81.24% | 79-42% —

# 1 1 9o51% | 84:98% | 84-25% | 83-97% 1 81-29% | 79-42% -

J e } ' o .

1 Sample d, which was annealed for 3 hows at 650° is here cited in comparison with the

others.
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(2) The System of Copper and Cadmium

67

TFor materials, electrolytic copper and Merck’s stick cadmium were
used, the latter of which had the following purity :—

. Table XXIII
Metal Cd rb Fe Zn
% 99-20 0-66 0.09 trace

In accordance with Sahmen’s state-diagram', the following samples

were prepared :—

Table XXIV -
Composition of the Samples
Samples 1 a b c d e l f g
Percentage of Cadmium ! 100 99-5 98-89 | 95-0 90-0 80-0 7235
Percentage of Copper } o o5 I-I1 5.0 10:0 20.0 27.65
They were furnace cooled and TFig. 15
annealed for one hour at a temperature » | Py
Hydrogen b

50° lower than the eutectic or the

. . . Light source
melting-temperatures according to -the

Sample a

case. A vertical section of each sample
in the middle was polished and subjected 7 '
to determination exactly in the same ¥ ¢
manner as in the former system.  The g d
photogram of the reflected light is given 7 ¢
in Tig. 15, and numerical data in G £
Table XXVI and summarized in Table ” g
XXV. Hydrogen |
Table XXV
The reflective power of the system of copper and cadmium
‘Wave-Jength 6563 6160 5800 5335 4735 4395 4105
- Biple & 83-95% | 85-02% | 84-15% | 84-75% | 86-18% | 85-34% | 82-18%
7 b 80-04% | 81-60% | 80:249% | 79-44% | 78-40% | 78:05% | 77-41%
v o c 68.73% |6956% | 69-49% | 67-05% | 66-82% | 66-69% | 66-37%
7 o d 71-84% | 71-99% | 73-37% | 70:50% | 69-39% | 69-11% | 68-54%
7oe 72:92% | 73:20% | 74:21% | 72-78% | 72:45% | 72:18% | 71-83%
vt 76-259% | 77-46% | 79-04% | 76:19% | 73:66% | 72:72% | 72:11%
vog 75:18% | 76-279 | 78:67% | 75-95% | 71-88% | 67-76 % | 61:09%

I Zéit, f. Anorg. Chemie 49 301 .(:906).
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Table XXVI
Sample a

Wave-length 6563 6160 5800 5335 1 4735 4395 4105

Photometric reading S
with direct exposare 527 510 521 ST | 47°3 1 43© 542

nggéfltifrdc}iotl};e ;fgoz 108:04 | 102:40 | 106:56 | 105.18 , 92.17 i 58.88, 112.72
P;)sition on the “(}V edge” 4 4 4 L4 ? 4 4 4
Photometric readin i .

m :)1;:5]6;1 slar%lple 61-4 61.25 | 6I.0 61.4 56.7 30 613
Aperture of the sect ‘ :
‘ geél;lcrcdofro;f %iz’-oil- 13811 | 13774 | 136-88 | 137-26 \ 121-82  104-53 | 13745
Tosition on the “Wedge” 7 7 /N R v 7
Ratio of absorption 66-87 | 66-87 | 66.87 ; 606-87 | 6687 66-87 | 6687
Reflecti f ;

S, | o | gy | rors| i g s e
Reflective power 8395 | 8592 | 8415 | 8475 ( 86-18 | 85-34 ¢ 82.18
Sample b

Wave-length 6563 ’ 6160 | 5800 5335 4735 i 4395 4108
Photometric reading 6 \ B 6.2 6 ! B
with direct exposure 563 551 562 st7 3| 430 54-2
£ - 1
Ag;tl?c‘:doflr;if ;‘ei;t.mz;. 120.04 | 11540 | 119-56 | 10518 | 9217 . 78.88 | 112.72
f;)siticn on the ‘;W’ec]ge” 4 4 4 4 4 4 4
>hotometric readin
of the sla{ghple b6rq | 614 | 61 56.2 | . 503 453 | 564
Aggétl?cfdofrgg %613014 138:18 | 138.60 | 138.07 | 11g-10 | 10138 | 85-90 | 120.57
Position on the “Wedge” 7 7 7 7 7 7 7
Ratio of absorption 66-87 | 66.87 | 66.87 | 66.87 | 6687 1 66.87 | 6687
Reflef\t;ge_fgﬁ;vizﬂifctg;n 6.4-06 66-58 64-38 6311 61-46 60-91 59-92
Reflective power 8v.04 | 8160 | 89-24 | 7944 | 78-40 78-05 7741
Sample ¢
Wave-length 6563 6160 £8%0 5335 4735 4395 4105
" Photometric teading | . | _ I D
with drirect exposure 503 551 562 5E7 473 430 54-2
Agzzltll;éeezdoil‘ct)}rls ;?igoi]{ 120-04 115-40 119-56 105.18 92-17 78.88 112:72
Position on thd “Wedge” | 4 4 4 4 4 4 4
Photometric reading ) 6
of the sample 49-75 | 49'3 595 4t 4 303 454
At AR | nsg | nco | voaty | seng| | 6o | Ss
Position on the “Wedge” 7 7 7 7 7 7 7
Ratio of absorption 6687 | 66.87 | 66-87 1 0687 | 66:87 | 6687 66.87
Reflecti rer aft |
o tuld rofloction | 4723 | 48:30 | 48:28 | 44:05 | 4465 | 44-47 | 4404
Reflective power 68-73 | 69.56 1 69.49 | 67.05 | 66:82| 066:69 | 66-37
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Sample d
‘Wave-length 6563 6160 5800 5335 4735 4395 4105
Photometric readi | :
Ow?g:edrilfeclteaé);;(%sure 563 .| 55t 56-2 St7 473 430 542
Apert f the sect
gz:hlllé:dofmm? Ps‘?;oz. 120004 | I15-40 | 119:56 | 103-18 . 9217 | 7888 | 112:72
Position on the “Wedge” 4 4 4 4 | 4 4 4
Photometri di
OO the sample | 529 | ST7 | 536 | 47t | 426 | 382 | 4733
Apert: f th t
Peduced from Fig.4. | 10860 | 105:27 | 11082 | oubry 775y | 6574 92:26
Position on the “Wedge” 7 7 7 7 7 7 7
Ratio of absorption 66-87 | 06.87 | 66:87 | 66.87 | 6687 | 66-87 | 66.87
flecti fter i
Refete vt g sy sy | aore | atis| arrs | oo
Reflective power 7184 | 7I-99 | 7337 l 7050 | 69:.39 | 6911 68.54
Sample e
Wave-length 6563 6160 5820 5335 4735 4395 4105
" Photometric readin o
lcivci)t?xedirecrt zxpfsure 530 49-8 57:6 513 441 363 55-1
Aperture of the sector
szrdscr:d f,—oﬂf F;g_o4_ 109-00 | 100:41 | 124-24 | 103-74 8211 6081 | 115-40
Position on the “Wedge” 4 4 4 4 4 4 4
hotometric readi
Phoomars wais | | soq | e | 560 | s | a8 | 31 s
't f th ctor
Lok [P Y ) G AN [
Position on the “Wedge” 7 7 7 7 7 7 Loy
Ratio of absorption 66-87 | 66.87 | 66:87 | 66.87 | 66.87 | 66:87 @ 66.87
flecti ft ‘
R oo reflection | 5317 | 5366 | 5596 | 5311 | 5249 | 5200 5159
Reflective power 72-92 7326 74+21 7278 72445 72-18 | 71.83
S S R
Sample f
Wave length 6563 6160 5800 5335 4735 4395 4150
Photometric readiﬁé o ) - " -
with direct exposure 530 498 576 51-3 441 36-3 551
Apertute of the sector , . . .
deduced from Fig. 4. 109:00 | 10041 | I24-24 | 10374 | 82.11 60-81 | 1I5.40
Position on the “Wedge” 4 4 4 4 4 4 4
Photometric reading . . . . .. .
of the sample 54-2 525 616 524 42:9 32t 502
Aperture of the sector . 1om. . .. - . ra
deduced from Fig, 4. 112.7 | 107.54 | 139-13 | 107-14 | 78.74 | 56-70 | 103.23
Position on the “Wedge” 7 7 7 7 7 7 7
Ratio of absorption 66-87 66.87 | 66-87 66.87 66-87 66-87 66.87
Reflective power after
o il sefioction | 5813 | 5999 | 62:47 | 5804 | 5425 | 52:88 | 52000
Reflective power 76.25 | 77.46 | 7904 | 76:19| 7366 | 7272} 72.11
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Sample ¢

Wave--length 6563 6160 5850 5335
I’hotometric reading .
with direct exposure 530 | 498 576 503
Aperture of the scctor 5 -
deduced from Fig, g. | 109700 | 1004L | 12424 10374
P;)sition on the “;Vcdgc” 4 4 4 4
Photometric reading .
of the sample 531 503 6r-2 52t
Apcrture of the sector .
lj{()dll(‘(}d from Fig. 4. | 0934 | 10394 137:08 1 10041
Position on the “Wedge” 7 7 7 7
Ratio of absorption 66.87 | 66.87 | 66.87 | 60-87
Reflective power after .
two-fold reflection 56-52 | 5816 | 6r-88 ) 5768
Retlective power 7518 ! 76.27 | 78.67 75:9%

4735 4395
441 420
82-11 75-68
4 4
41-6 | 361
74:03 | 6030
7 7
66-87 | 06-87
51-67; 45-84
71-88 . 67-76

66-87

3804
61.69

The relation hetween the reflective powers and wave lengths as
well as that between the reflective powers and the compositions of the

Fig. 16,

System of Cu-Cd

70%

Reflective power

G160

Sdo0 3335

Wave length

Iig. 15

System of Cu-Cd

4755

#3985

4105

Reflective power

[

P
b
~

Composition of alloys
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alloys are represented in Figs. 16 Fig. 18.
and 17 respectively, while the three Cu-Cd-
dimensional relations between reflective
powers, wave lengths and composi-
tions of the alloys are represented in o
TFig. 18. g
These Figures point to the 5|
minimum points of the reflective 5§
powers of all kinds of wave lengths ::%
situnated in the position of the eutectic. Wi | Z\x
‘ A\
(8) The System of Tin W Tengg, oo?i\\‘ﬁ%

and Cadmium,

The cadmium used was the same material as before, while the tin

was of the following purity :—
Table XXVII

Metal Sn Fe b As and Sb
% 99-89 0.0I 0.03 trace

The samples were selected according to Schleicher’s state-diagram’
in the following way :—

Table XXVIIT

Composition of the samples

Samples ] a b c d ¢ ’ f g
Percentage of tin 0 15 35 687 85 93 100
Percentage of Cadmium 100 85 65 31-3 15 5 0
They were completely polished so
as to have an optical plane as described Hydrogen

in Paragraph 3. The photograms of
the reflected light are given in Iiig. 10,
The numerical data are given in Table
XXIX and summarized in Table XXX,

r Intem. Zeits, Metallogr. 2, 76 (1g912).

Light source

Sample
7
7
7
%
7
7

Hydrogen

a
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Table XXIX
Sample a
Wave length 6563 6160 5820 5335 4735 4395 4105
Photometric readi
with dﬁ'ec:eilax;ggsure 527 5t-o 52t 517 473 43© 54:2
Aperture of th t
ggfiulé:dofx‘omef‘sig ‘;r 108:04 | 102.40 | 106-56 | 105.18 | 92.18 | 7888 | I12.72
Position on the “Wedge” 4 4 4 4 4 4 4
Photometric reading
of the sample 614 6r.25 | 61-0 61.4 567 51+5 61-3
Apert f the sect 5 “
gzél?::dofmmerig? Zr 13811 | 137.74 | 136:88 | 137.26 | 121.82 | 104.53 | 137-45
Position on the “Wedge” 7 7 7 7 7 7 7
Ratio of absorption 66-87 | 66-87 | 66:-87 | 66.87 | 66.87 | 66.87 | 66.87
Reflecti aft . . . - - -
oo retection | 747 | T3SL| 7078 | guSa | ga6y| 282 6752
Reflective power 8395 | 85.90 | 84.15| 84.75| 8618 | 85-34 | 82.18
Sample b
‘Wave-length 6563 6160 5800 5335 4735 4395 4105
Photometric reading . — .
with derect exposure 49 477 515 518 587 62-9 604
Apert f tor ’
Mg o G020 | rnss | gy | topsn toss | 098 | e | 1300
Position on the “Wedae” 2 2 2 'z 2 2 2
Photometric reading : '
oom gf tileeq saglple 58:8 | 561 562 . 435 562 625 55-3
Apetrure of the sect _
‘ gzd?;&bf1~01; ;‘?gc.oi. 12833 | 1I9-25 | I19:54 | 80.34 | I1Q-31 | 14435 | 116-12
Position on the “Wedge” 7 7 7 ! 7 7 7 7
Ratio of absorption 43-86 | 43-86 | 4386 ; 4386 | 4386 | 4386 | 4386
Reflectiv ft | . !

O ot volcetion | 59°98 | 4474 | 43:38 | eo0s | 3749 3823 3359
Reflective power 7745 | 66.89 | 65-86 | 63-21 | §7.00 | 61-83 | 57.96
Sample ¢

Wave length ‘ 6503 6160 5800 5335 4735 4395 4105
Photometric reading | |
with direct exposurc ! 56-2 518 485 f 487 496 514 S5
Aperture of th t i
e 800 o | regise | gs8 | gsso | sias | tepia | nrse
Position on the “Wedge” ! 2 I ur ¢ I T Iz 11
Photometric reading : | .
TN the swmple | 37T | S8 L qa7 | 490 | 459 | 490 ) 473
Aperture of the sector | :
deduced from Fig. 4. | 5089 | 12582 | 83.81 | 9685 | 8668 | 96.68 | y2-10
Position on the “Wedge” 7 VII v | VIl VII VII VII
Ratio of absorption 43:86 | 1475 1475 | 1475 | 14:75 | 1475 14.75
Reflective power after . { . )
two-fold reflection 1764 | 167 ' 13:36 | 14:40 | 1040 TI75 ) 10:34
Reflective power - 4200 | 4087 | 35.16 } 37°97 | 3L-74 | 3428 32-16
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Sample d
Wave length 1‘ 6563 6160 5800 5335 4735 4398 4105
Photometric reading :
with direct exposure | 002 62:3 518 597 bo-1 56:6 616
Aperture of th t :

S::‘]ucr:dofror: ;‘?;.o;. ‘ 100.12 | 142-88 | 10552 | 131-88 | 133-30 | 12I-30 | I39:14
Position on the “Wedge™ | III 111 1II s I1L I I
Photometric readi :

TR the sample | 475 | 586 | 385 | 387 | 306 | 379 | 354
Aperture of the sector . e . . X

deduced from Fig. 4. | 92:72 | 127-73 | 66:33 | 6689 | 46:34 | 6501 | 58:65
Position on the “Wedge” via VI VII VI VI VIiI VII
Ratio of absorption 14-75 | 1475} 1475 | I4-75| 1475 | 14751 1475
Reflective power after .

two-fold reflection | 1z.07 | 12:86 | 7587 | 62:40 | 44-25 | 6563 5276
Reflective power . 3487 | 35861 27.52 | 24.g8 | =2I.04| 2562 2297
Sample e
Wave length 6563 6160 5800 5335 4735 4395 4105
Photometric reading ! . .
with direct exposure 511|621 556 62-2 61-7 5I-4 51-3
Aperture of th t

Si(riué:dofrorf ;?;OZ_ To2:98 | 141-56 | 117:82 | 142:22 | 139:54 | 10412 | 104-50
Position on the “Wedge” 2 2 111 2 2 nr | s
Photometric reading

IO the sample | 290 450 | se2 | 263 | 203 | 477 | 468
Aperture of the sector N .

deduced from Fig. 4. | 4772 | 8478 | 11275 4050 4116 | 9313 ‘ 90-86
Position on the “Wedge” 7 7 v 7 7 VIT | VII
Ratio of absorption 43-86 43-80 14:75 43-80 | 43-86 13-75 '1 14-75
Reflective afte . ) !

“owotold reftection | 17773 | 247 | 1396 It B et B
Reflective power 41-52 49-07 37477 i 3418 31-87 33-26 3003

Sample f
Wave length 6563 6162 } 5820 5335 ‘ 4735 4395 4105
" Photometric reading j 7 . B
with direct exposurc 515 021 556 622 017 5i-4 515
Aperture of the sector ,

Ic’liilgclzedofrorf Fig. 14 102.98 | 141-56 | 117.82 | 142-22 | 139:54 | 104-12 | 104-59
Dosition on the *“Wedge” 2 2 2 2 2 It 11T
Photometric readin

o l(;f tlhe sa;:nple 449 63-0 42:0 301 29:6 497 489
Aperture of the sector

Heduced from Tig. g | 5429 | 14535 | 774t | 4450 | 4280 9049 | 9642
Position on the “Wedge” 7 7 i 7 7 VII Vi1
Eago ?f absorptiol; 4386 ‘ 43-86 1 43-86 | 43-86| 43:36 | 1475 | 1475

ctive ter ;

oot paver st | oo sgoo | a0 |z | wg | 166t
Reflective power 56+57 J 62:69 | 5119 | 3526 | 3363 3697 | 3435




74 Gennosuke Ando.
Sample g
‘Wave length 6563 “ 6160 5820 5335 4735 4395 4105

Photometric reading o 7 -

with d]ircecrt exl;l)];sme sro 426 550 57:4 570 616 60-4
Aperture of th t ‘

Geduced trom %?;.02. 192:68 + 77:45 | 115:00 123:62 | 12250 | 13914 | 134-59
Position on the “Wedge” 11T 2 It It 2 2 2
Photometric readi

hotome! :’Ifc tlixél sl;xip]e 20.6 590 3.8 33 50-8 61-4 56:9
Apert f th tor

ggi:g:dofronfl?‘?;oz. 43-92 | 12884 | 63-81 | 53.95 | 10235 | 13852 | 122:32
Position on the “Wedge” | VII 7 VII Vil 7 7 7
Ratio of absorption 1475 1 4386 | 14:7% 1218 | 43-86 | 43-86| 43-86
Reflecti rer after :

O wofold reflction | 5349 | 6100 | 5028 | 4559l 3260 | 3823 | 3520
Reflective power 73,-14j 78-10 70.91 67-52 57-10 | 61.81 59-34
Table XXX
The Reflective Power of the System of Cadmium and Tin.

Wave length 6563 6160 5800 5335 4735 4395 4105
Sample a 83-95% | 85-90% | 84-15% | 84:75% | 86-18% | 85-34% | 82-18%
” b 77:45% | 66-899 | 65:8625 | 63219 | 57-002% | 61-83% | 57-96%%
” c 42:009 | 40-87% | 35-16% | 37-97% | 31-74% | 34-28% | 32:16%
7 d 34:87% | 35:86% | 27-52% | 24-98% | 21-042% | 25:62% | 22:97%
7 ¢ 41-52% | 4907 % | 37°77% | 34-18% | 31-879 | 33:26% | 31-03%
” f 56:579 {62:692% | 51-19%5 | 35:26% | 33-63% | 36-97% | 34'35%
7 g 73:14% | 78109 | 70-919% | 67-529% | 57-10% | 61-81% | 59°34%
The relation between the reflective powers and wave lengths as

well as that between the reflective powers and the compositions of the
Fig., 21.
System of Cd-Sn

Fig. 20.
System of Cd-Sn
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alloys are as represented in Figs.
20 and 21 respectively, while the
three dimensional relations between
reflective powers, wave lengths and
compositions of the alloys are as
represented in Fig. 22.

The minimum point of the
reflected powers for any wave length
is here also found to be in the
position of the eutectic.

Fig. 22.
System of Cd-Sn

(4) The System of Bismuth and Cadmium,

The cadmium used was the same as before, and the bismuth of the
purity of 99.25%, the remainder being 0-20% Ag and 061 % Mn. The

Table XXXI
The Composition of the Samples

No- of Samples a b e d e f g
Percentage of Cadmium 100 81 62 40 26 13 o
Percentage of Bismuth o 19 38 60 74 87 100

samples were selected, according to Fig. 23.
Petrenko and Fedorow’s state-diagram!, ;
. . Hydrogen
as in Table XXXI and polished to an 73 N
_ . ight source
optical plane, In order to avoid
] Sample a
oxidation, the samples were polished o b
with rouge on a pitch plate wetted with ” c B
absolute alcohol, washed with ether and ” i &
quickly dried.
N V4 (1
The photograms of the spectra are
given in Fig. 23 and the results of * t
determination are given in Table XXXII e &
Hydrogen

and summarized in Table XXXIII.

1 Intern. Zeits. Metallogr. 6, 212 (1914).
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Table XXXII
Sample a
Wave length 6563 E 6160 5800 5335 4735 4395 4105
Photometric readi -

:v?txﬁedﬁ(::cieixlflpgsure 527 510 521 517 473 430 54-2
Aperture of the sector N .
deduced from Fig. 4. 108-04 | 102:40 | 106.56 | 105.18 | 92.18 | 48.88 | 112:72

Position on the “Wedge” 4 4 4 4 4 4 4

Photometric reading . . . .
of the sample 6rq ’ br.25 | 6r.0 614 567 51-5 61-3

Aperture of the sector I . , . . . .
deduced from Fig. 4. 138.11 ¢ 13774 ! 136-88 | 137.26 | 121-82 | Io4 53. 13745

Position on the “Wedge” 7 7 7 7 7 7 7
Ratio of absorption 66-87 | 66.87 | 66-87 | 6687 | 66.87 | 66.87 | 6687

Reflective power after . . - oo .

_ two-fold reflection 7047 | 7380 7078 | 7182 | 7264 72:82 | 6752
Reflective power 83-95 | 890 | 84.15| 84.75 | 86.18 | 8534 | 82-18
Sample b

Wave length 6563 6160 |- 5800 5335 4735 4395 4105
Phot tri di
ov?fi?ﬁdrilrch:eix;noiure 491 556 49-0 49-0 450 46-7 454
Aperture of the sector .
deduced fiom Fig. 4. 9710 5088 | 96-83 | 96-83 | 8472 | go41 | 8503
Position on the “Wedge” 2 2 2 2 2 2 2
Ph tric readi
otome g tilzas;r%ple 523 | 312 | 408 | gog | 583 | 61.3 | 6r.I
Aperture of th 1
gzé::cl:dofm,: 157?;.02. 107.12 | 48.40 | y2.52 | 1ol.05 | 126.61 | 137:54 | 137-12
Position on the “Wedge” 7 7 7 7 7 7 7
Ratio of absorption 43-86 | 43-86 | 43-86 | 4386 43-86| 4386 | 438
Reflecti fter
e o aton | 41°09 | 36-03 | 2551 | 39.9r | 5533 | 6933 | 5875
Reflective power 64-79 | 60.03 | 5433 | 6943 74391 7995 7665
Sample ¢
Wave length 6563 6160 5800 5335 4735 4395 4105
Photometric reading \ T
with direct exposurc 623 bo-1 61-0 56:5 586 61-4 584
Apert f th £
‘ g;:isz:doﬁonf lifgcoz; 142-88 | 133-30 1 136-80 | 12104 | 127-60 | 138:32 | 126:96
Position on the “Wedge” pans o 2 2 I I 1t
Phot tric ding
TR the ;Z?npm 577 | 495 } 446 | 540 | 345 | 355 | 303
Aperture of th t : i
5221&:(10&0; %c;cg.ot;‘. 124:75 | 99-24 ‘ 83:37 | 111.94 | 56-85 77:00 | 49-00
Position on the “Wedge” | VIT VI 7 7 VII vii VI1
‘Ratio of absorption 14-75 | 1218 | 43-86 | 43-86 | 1218 | 1475 | 12.18
Reflecti fte: L N
vofold reficction | 9922 | 7409 © 3017 | 3225 | 4644 5320 4076
Reflective power 3I-50 | 27-22 } 17-37 17.96 | 21-55 2307 | 20.19
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On the Reflectrve P RY Eutectic All / 7
Saniple d

‘Wave length 6563 | 6160 | sBoo | 5335 | 4735 | 4395 | 4105
Photometric reading
with direct exposure 62:3 bo-1 556 584 59 614 58.0
Apert f the; sector
g:g:g:dofromefbff; Oi. 142-88 | 13330 | 117-32 | 126.06 | 128-85 | 138.32 | 125.60
Position on the “Wedge” I II 2 2 2 I 2
Photometric readi
of the smmple | 570 | 6U'S | 333 | 357 | 532 | 451 | 5000
Apert f th t
E)i(:ztlz:creedOfron;3 lsTei;.o;,. 122.60 | 138-95 | 54.20 | 59.21 | 10941 | 85.08 | 99-59
Position on the “Wedge” | VII VII 7 7 7 viI 7
Ratio of absorption 1475 { 12:18 | 4386 | 4386 | 438 | 1475 | 43-86
Reflective po ft .

O Wotold reflection | 8473 | 4822 | 1901 | 19:20 3308 | 4685 | 31-08
Reflective power 2g.11 | 21.96 | 13-79| 1386 | 1819{ 2140 | 17:63
Sample e

Wave length 6563 6160 5820 5335 | 4735 4395 4105
Photometric reading o
with direct exposare 623 62'5 61-6 570 | 586 614 584
Apert f th s ‘
32&3;2(10&0; ;?g'og. 142-88 | I44.20 | 13914 | 122.50 | 127.60 | 138.32 | 126-96
Position on the “Wedge” I Tt II Jis m | I II
Photometri di :
PO the seaple | 590 | 578 | 322 | 302 | 4rz | 392 | 338
Apert f th £
ftme L e e | staas | sapon | stap | asar | rves| S8a7| ssar
Position on the “Wedge” | VII VII VII vir , VI VII v
Ratio of absorption 14:75 | 1475 | 1218 | 1208 "' 1218 | 14.%5 | 12:8
Reflecti £t 1
clogtvepomenaer | s | opan| 98| sore s86r| Gess| s
Reflective power 3427 3955 19:77 19-78 2421 24-96 21-32
Sample f
‘Wave length 6563 6160 5800 5335 4735 4395 4105
Photometric reading R N
with direct exposure 62:3 625 616 570 62:1 64 Go-5
Apert; ! th t
N duced from %?;_OZ. 14288 | 144-20 | 139:14 | 122.50 | 141-58 | 138:32 | 134.00
Position on the “Wedge” m Tt 1L It T 1 m
Photometri ding
Mot the sample | 328 | 576 | 38T | 367 | 592 | 576 | 554
Aperture of the sect '
gihg;:dofmnf %‘EOZ 52.83 | 12440 { 65-31 | 61-75 | 12970 | 124-34 | 1I-62
Position on the “Wedge” vt VII VII VII VII viI vl
Ratio of absorption 1475 | 14-75 | 12.18 | 1218 | 1475 1475 14+75
Reflecti fter
ool reflection | 1275 | 9771 | 4870 | 51:g8 | 1r4r| 1069 | o162
Reflective power 3500 | 3126 | 22.07 | 22.80 | 13378 3486} 30.27
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Sample g.
‘Wave length \ 6963 6160 5800 5335 4735 4395 4105
Photometric reading \
with direct exposurc 606 586 622 398 521 558 557
Apert f th tor
geeaﬁggdofrome;‘?;.oz. 13,5-28| 127-60 | 142-22 | 60:95 | 106-44 | 117.96 | 117-64
Position on the “Wedge” 2 f 2 2 2 2 2 2
Photometri di I
e e | 9| w0 | 39w [ s | s | g
Aperture of th i
Geduced from Fig, 4. | 12953 | 9133 | 5933 46-08 | 5189 | 10964 | 8952
Position on the “Wedge” 7 : 7 7 7 7 7 7
Ratio of absorption 43-86' 4386 | 4386 | 4386 | 4386 | 43.86 | 43-86
Reflecti f
€ e‘;&‘:ﬁs‘awfgﬂzéie;n 36:89 | 2831 17.07 | 26.26 | 19-96| 35-88 | 29.94
Reflective power 60-75 | 5231 | 5348 | 5125 4468 | 5901 54+72
Table XXXIII
The reflective power of the system of bismuth and cadmium
Wave lemgh 6563 | 6160 | 5800 | 5335 | 4735 | 4395 | 4105
Sample a FSS.gs% 85-90% 84:15% 84'75% 86-18% 85'34% 82-18%
” b 64:95% | 60:03% | 54°33% | 09-43% | 74-39% | 79-95% | 76:65%
7 < 31-50% | 27-22% | 17-37% | 17-96% | 21-55% | 23-07% | 20-19%
7 d 29-119% | 21.96% | 13-79% | 13-80% | 18:19% | 21:409% | 17-63%
» c 34:27% | 39°55% | 19:77% | 19:78% | 24:21 % | 2469% | 21-32%
. f 35:009% | 31.26% | 22-07% | 22-80% | 33°73% | 34-86% | 30-27%
% g 60:75% | 52:31% | 55£-48% | 51-25% | 44-68% | 55-91% | 54-72%
Fig. 24.
Bi-Cd
LA
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The relation between the. reflective powers and the wave lengths, as
Fig. 26.

well as that between the reflective
powers and the compositions are as
represented in Figs. 24 and 235 res-
pectively, while the three dimensional
relations between the reflective powers,
wave lengths and compositions are
represented in Fig. 26. The minimum
points of reflected powers for all kinds
of wave lengths are also found to be

Reflective power

at the eutectic point.

(5) The System of Bismuth and Tin,

The samples were selected according to Guertler’s state-diagram' and

polished to a1 optical plane.

They had the following composition :—

Table XXXIV
Composition of the sample
No. of Samples a b c d € £ g
Percentage of Tin o 13 27 42 62 81 100 .
Percentage of Bismuth 100 87 73 58 38 19 o
The photograms of the reflected light Fig. 27
e given in TFig. 27, an n i
are given in TFig. 27, and the numerical Hydrogen | [

data in Table XXXV and summarized in
Table XXXVL

The relation between the reflective
powers and the wave lengths, as well as
that between the reflective powers and the
compositions are represented in Figs. 28
and 29 respectively, . while the three
dimensional relations between the reflective
powers, wave-lengths and compositions are

represented in Fig. 30. The minimum

Light source RSy
Sample a

V4 b g N

7

Hydrogen 1 lk . Ja .

points of the reflected powersfor all kinds of wave lengths are here also

found at the eutectic point.

1 Guertler, Metallographie I, 738 (1912).
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Table XXXV
Sample a

Wave length

6563 | 6160 | 8% | 5335 | 4735 | 4395 | 4705

Photometric reading
with direct exposure
Aperture of the sector
dehuced from Fig. 4.
Position on the “Wedge”
Photometricr eading
of the sample
Aperture of the sector
deduaced frgm Fig. 4.
Position on the “Wedge™

Ratio of absorption

Reflective power after
two-fold reflection

Reflective power

60.6 28.6 62-2 39-8 52.1 558 557
135-28 | 127.60 | 142:22 69-95 | 10644 | 117.96 | 117.64

591 | 470 | 352 | 305 | 325 | 532 | 464
120:53 | 91:33 | 5933 | 4608 | 5180 T0g:64 | 8952

43-86 4386 | 43-86 | 43-86| 4386 | 4386 | 43-86
36:89 | 2831 | 1707 | 2626 | 1906 | 3588 29.04
60.75 1 5231 | 5348 | 5125 | 4468 | 5901 | 5472

‘Wave length

6563 | 6160 | 5800 | 5335 4735 | 4395 | 4105

Photometric reading
with direct exposure
Aperture of the sector
deduced from Fig. 4.
Position on the “Wedge”
Photometric reading
of the sample
Aperture of the sector
deduced from Fig. 4.
Position on the “Wedge”
Ratio of absorption
Reflcetive power after
two-fold reflection
Reflective Power

58:6 | sT1 | 440 | 4609 | 463 | 372 | 525
127-60 | 102.98 | 81.85 | 91-08 | 89.09 | 62.08 | 1074
It 111 T ur . nI It 2
61:8 | 586 | 552 487 | 5p1 535 | 334
139-84 | 127-62 | 115-76 | 05-92 | 122.73 | I11.g2 | §4-18
VII VII via VII Vi ViII 7
1475 | 1475 | 1475 | T475 0 1475 1475 4386
1548 1 17.30 | 1952 14:93 :© 1903 | 24.02 | 20.00
3935 | 4160 4419 | 3864 4363 | 4902 4479

Sample ¢

‘Wave length

6563 | 6160 | 58% | 5335 | 4735 | 4395 | 410%

Photometric reading
with direct exposure
Aperture of the sector
deduced frhm Fig. 4.
Position oo the “Wedge”
Photometric reading
of the sample
Aperture of the sector
deduced from Fig. 4.
Position on the “Wedge”

Ratio of absorption

Reflective power after
two-fold refleetion

Reflective power

586 | 580 \ 617 | 46-9 | 463 | 372 | 334
127-60 | 125.60 | 13g-28 | 156.02 | 8g.09 | 62.98 | II0.12
III I a8t a8t 1T III It

606 59-4 61.2 430 52.0 50§ 62.1
135:43 | 13069 | 137-74 | 7874 | 106-3 I0I.-0I | I4I.7§
VII VII VIiI VII VII VII VI
1475 | 475 | 475 1475| 1475 | 1475 | 1218
15.03 | 1479 | 1408 | 11.68| 16.y2 | 21.88| 17.91
3877 | 3846 37-53| 3418 | 4089 | 4678 | 42:32
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Sample d
Wave length 6563 !‘ 6160 5300 5335 j 4735 } 4395 4105
1’hot itc reading T T T
]?v?gllegiligt(i:;ggsurc 62:4 543 531 6.0 625 | 566 617
- - 1 i
Aﬁzgtsc'gdoffmtg]e 15“81(;0; | 143-54 | 11268 | 10g-28 132.g0 i 144.20 | 121-30 | 13g-28
Position on the “Wedge™ IiT ITT Juss m oo o 11T
Photometric reading
OIS the sample | 58T | 498 | 336 4399 ] 594 | 388 | 570
Aszﬁﬁlcr;]offr;ge lffgoi} 125.91 g8-42 56-98 81.53 v‘ 130-82 | 188.22 | 122443
Tosition on the “Wedge” | VII V1T VII VII | VI VII VII
Ratio 9f absorption 1475 1475 1475 1475 1475 1475 '14-75
SRR Y ) R R
Reflective power 32.09 | 3r.27 | 25301 27-24 \ 3318 | 37.21 | 31-68
Sample e
Wave Jength 6563 6160 | 5800 | 5335 | 4735 | 4955 | 4105
| .
Photometric reading | - . N
with direct exposure | 624 573 565 531 b2-0 579 617
Aperture of th t i
gefiuéed frome 15;;;02. ‘ 143-64 123-34 | 121.00 | 109:28 | 140.70 | 12526 | 139:28
Position on the “Wedgce” 2 11T T 1 II T 111
Photometii reading
of the sample = 382 549 | 305 | st | 593 | 622 | 583
Apertare of th i ‘
poave of e sevor 0 gy | s | rogo | 13eas | s3wts | 1o
Tosition on the “Wedge” | 7 Vil VI VII VI V1T Vit
Ratio 9f absorption 1 43-86 1475 | 1475 14475 1475 14-75 14-75
Rollativ poverler  aba saag| gezs| Spro| rzop| iges| 1o
Reflective power 4327 3507 | 26.88| 29.00 3470 | 3867 | 32:90
Sample f
Wave Jength 6563 ‘ 6160 5800 5335 4738 4395 4105
Photometric reading - P
K;V(i)gl‘edrilrcttczezxgksurc bo-6 58:6 ’ 02-2 56-6 50:0 558 557
Agz(rit;lg:dofflgllif ;‘?;O:' 13528 | 127%60 | 142.22 | 12030 | 12132 | 117-96 | 11704
Tosition on the “Wedge” 2 2 | 2 2 2 2 2
Photometric readi
OO the ;:r%plc 486 370 | 325 | 353 | 393 | 599 | 459
) - §
et e go0" | o570 G252 5833 | 0o | 836, 10324 | 87:62
Position on the “Wedge” 7 7 7 7 7 7 7
Ratio of absorption 43-86 4386 | 43-86 | 43-86| 4386 4386 | 4380
N voad seflactin | 501 2005|1707 | 2326 | 2567 | 3398 | 20045
Reflective power §2.092 4479 58.30 | 54-27

41-32

48-23

50:67 |
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Sample g.
Wave length 6563 6160 5820 % 5335 4735 4395 4105
Photometric reading
with direct exposure st-o 42:6 55+© 574 57-° | 61:6 bo-4
Aperture of th : , |
szdug;iofromeli‘?goj;. 102.68 | 77-45 | 11500 | 123%62 112-62{ 139:14 | 134-50
Position on the “Wedge” 11T 2 III I 2z oz 2
Photometri di
OO the sample | 296 | 590 | 375 | 333 | 508 A 614 | 56:9
Apeits f th t
e Trom T g, | 9397 | 12884 | 6381 syos | xorgs | ag8se | 122
Position on the “Wedge” viI 7 ViI VI 7 7 7
Ratio of absorption 1475 | 4386 | 1475 | 1218 43-86‘J 4386 | 43-86
Reflecti ft
© ectvlv‘zifgl(zlwfgﬂgctgn 5349 | 6100 | 2028 4559 | 3260 } 38-23 1 3521
Reflection power 7314 | 7810 | 70.91 67-52 57-10} 61-81 59-34
Table XXXVI.
The reflective power of the alloys of the System :-—
Wave length l 6563 6160 5800 5335 | 4735 4395 4105
Sample a  60-75% | 52-31% | 53-48% | 51-252% | 44:682% | 59-91% | 54:72%
> b 139:35% | 41:60% | 44:19% | 38:64% | 43-63% | 49-02% | 44:79%
7 ¢ |3877% |3846% |37-53% | 3418% | 40-89% | 46-78% | 42-32%
” d | 32:092 | 31-2726 | 25:3095 | 272495 | 33-18% | 372196 | 31-68%
7 ¢ ]43-27% | 3507% | 26:88% | 29009 | 34-7025 | 38-67% | 32:96%
” f 52:92% | 44'79% | 41-32% | 48:23% | 56:079% | 58:30% | 54:27%
” g |7314% |78:10% | 70-91% | 67-52% | 57 10% | 61-81% | 59-34%
Fig. 28.
Ri-Sn
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2" 2.
2 . g
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Wave length

Composition of alioys
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Fig. 3o0. Fig. 31.

Pure tin Alloy of
93% Sn and 7% Cd

Fig. 34.

Reflective power

Alloy of Eutectic alloy of
859% Sn and 15% Cd  68-7% Snand 31:3% Cd

VI Discussion of the Results.

The experiments have shown that the reflective power of the binary
eutectic alloys has usually a minimum at the eutectic point, excepting
the case where the reflective powers between 2 components are considerab-
ly different. In the latter case, as other workers have already shown',
the minimum is liable to deviate to the side of the weaker component.
As for the reason why the eutectic shows the minimum, one might
consider that, the eutectic, being harder than any other alloy of the same
components, is apt to gét the more rough polish, in consequence of
which the reflection is worse. This consideration is however not right.
Our experiments with the alloys, Bz=S72, S72-Cd aad Cd-B:, which
were each polished to an optical plane, showed actually not much differ-
ence in their reflective power in comparison with the alloys not optically
plane. In fact, the optical plane of .S72—-Cd had a reflective power only
39_{; higher, that of Cd-B7 2:8%, and that of Br-S7 35%. These
results indicate that the roughness of surface is not the real cause of the
minimum reflection.

Another consideration is as follows :— the thickness of the lamella
in the eutectie must, of course, be different in different alloys, but it may
bz probably assumed that it has in the average the order of Belaiew’s
determination®. The incident ray upon the surface of the eutectic must

I Zeit. f, Anorg. Chemie 194, 334 (1926).
2 Belaiew, Inst. Tron and Steel, 1922, 201, points out that the thickncss of the cementite
lamella in peatlite is in order of 75 pu.
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have, while transmitting some ‘lamella, some part absorbed or scattered
owing to the irregularity of the centre of diffraction. This absorption or
scattering, due to the fine structure of the eutectic, might thereforc be
the principal cause of the low reflective power. As to the scattering
effect, we present some photograms showing the image of the slit,
through which pass the reflected rays from Cd-Su alloys, in Figs. 31,
32, 33 and 34. The image of the eutectic gives there the largest opening
owing to the strongest scattering cffect.

The present study has been carried out under the kind suggestions
and encouragement of Professor M. Chikashige to whom are due the
investigator’s cordial thanks,



