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The citrics of “all cases” and of “tricolours |observed” in
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cases, disposed i
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Royal Society * for February 11 this year, v

mmunication of m

acquired a concave Rowland grating. (3} x
14,438 lines to iuch, 10 feet radius of curvatur
by Mr. George Higgs), of which the spectra

:ﬂuo_néé:‘of 'affﬁ\'[agn
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I, by combining the appropriate
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ctic Field on-Radia- -
. F.R.S., assisted by
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ine, on the subject of
c}}cedings of tho
NG. 367, I wish
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13.inch| raled surface,
Cy bcingf'the one used

of the first aud third

1. 60,

orders on one side are very isatisfactor_v.

It is eaid on page 513, “1f the focussing is
a narrow, dark reversal line down the middle of each sodium line,
that dark line completely disappears when the m'agx{et. is excited.”
With the greater optical power now available the dark reversal line
_is aften by 1o means narrow, and ‘though in some positions of the
flame it does still tend to disappear or become less manifest when
‘the flame is subjected to a concentrated magnetic field, the reason -of
“its partial disappedrance is that it is partially reversed again—i.e.,
that a third bright line, as it wére, makes its appcarance in the
midst of the dark liné, giving a triple appearance to each sodium
line. ' S ' ' '
More 'comp,lctelj stated the phenomena are as f Hows :-—After
obtaining each sodium liie with a prominently doyble aspect by

manipulating the fiame, the magnet is excited, and the dark band in

the midst of cach sodium line is then scen to widen oyt conviderably

in the region of most inteuse magnetisation, while a byight intrusion
line makes its appearance. On closer examination this new line is

scen to be double, by reason of a dark division down i{s middic; and

I apprehend that with still more magnetic power this dark band

might itself open out into two; but this last phenomenon 1 have not
. yetobserved. - - T o o . ‘
" " The whole sodium group is thus seen as if it were octuple. The
cffect is not'duo to-a mere mechanical disturbance or rearrangement
of tho gases of tho flame by the ageney of ‘&nagnet sm; because a

|
| : :

sharp clicagh to show

-
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mco], placod in tho 1ayL cmmmtmg tmnswerscly 6 the magnehc
lives of forco, cuts oft nearly all the wsnblo magnctic effect when
oriented o as {o gct rid of light whose plano of pola, isation contains
the lineg-of for com-tlnt is, of oscillations or re o!uhonq whose
electl mal components arc|across of around the magn¢ etic lines. That
it does not cut off every trace of the cffect appoara o be due to.the
fact that the £eld of foreg is not stnctl) umform, and so its lines are
“not strictly pm‘allcl !

The following is a sn.m‘nary,‘_of the difforent appc rances t]m‘t may
bo seen accoi'ding to the state of the flamo and the strength of tho

field :—- _ ‘
d with the flame forward i

At low temperature, an ihe field, when
cach sodium line is shaip and smgle, magnetism widens it, and with
a little moro power doubles it, causing a distinet dark lmo down its
middle. "The samo cﬁ'ect‘ occurs with Jithium and t)n]hum lines.

At higher tcmpcmtm# and " with the flame partjally behind the
~ field, when each sodium line appears as a broad hazy-edged double, '
magnehsatlon greatly \\ﬁdene the doubhn‘ﬁ pusln g asunder the
bright components very mnrkcd]y; shonge nmguelmahox reverses
“the middle of the widened dark band, gnmg atr ple Appearance ;
- stronger magnctisation Qull reverses tho ml(}dle oncg more, giving a
quadrup!u appearance to the line, In evor_yL case § nicol, suitably
placed, cuts off all the maguetic offect and restopes the original
appearance of the live. . | :

A .curious circumstance is that although both ljnes, 1), and D .
show the effect,’ ]),, 1.e., the less 1of'rnng|blo line, khows it Dest
and most sha)ply "I should deseribe the cﬁ'ect on 1, as a cowrse
widening of considérable amonnt, but wnthout very clear. definition ;-
~ whereas the widening of 1, though perbaps no greater in amount, is
decidedly better: defined.  There is no dohbt but that, with my
grating, D, is the linc at which onc finds oncself ushally looking in
order. to sce the details of the change best; and I pan hardly sup.
pose this to be subjective to the grating. 1 hope toshow the effects
at the soirée next Wednesday. P .

** [The same thing is seen when salts of lithium or of thallinm are
_introduced into the flame ; and the components of the doubled red
" lines are more widely separated than the components of the doubled
green lines, the effcct being proportional to wave-length, The most
interesting line to try was tho red cadmium line, singe this has heen .
proved to he of specially simple constitution by Michelson. - We

have recently bieen able to get the cadmium «pcdn um well dov cl,opcd;_;;;

by means of a sort.of spark aro betweon tho magnet po!es main-
tained by an induction coil excited by an altormhn machine; and
we find that th? mng‘netlc doubling oi tlm chief} lines oceurs in
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1

preciscly the same way. with the spark v-.sp'ec'txfjuni as vith the flame

spectrum; and that the rod }éa'd_mium line ‘behaves 'in the samo way
" as the others. The magne?ic effect is better seen, from & direction

perpcndicnlar to the line of force, when & nico] is interposed in, the
path of the light, but rotation of tho. nicol! through 90° cuts it
entirely off, acenrately so when a small spark is the source of

light.—May 31.].° , R

£

Fifth Report to the Royal Society Water Rescarch -
| | Commiltee. - |

By H. MagrsnarL Wakp, Se.D,, F.R.S, F.L.S, Professor of Botany
in the University of Cambridge. -Presented to the President and
Couneil, December 10, 1896. ) | :

(Abstmct.)

The following is a short résumé of the principal x.;oims resulting
from three years' study of the Bacterial Flora of the Thames.

All the forms have been grown on gelatine, a;gar, and potato, as well
as in broth, milk, and sugar-solutions, and some- of. them in special
media in addition. Moreover, most of them have be¢n cultivated in
hanging drops under the microscope, sometimes isolated and under
high powers, for long periods, and the course %of devdlopment of the
colonies traced in detail in soveral cases, and even when. this could
‘not bo successfully carried to a conclusion,  informpation as to the
changes and growtlh of thé organisms has been obtaingd, which helps
to throw light on their hehaviour and relationships.

'This work has occapied a long time, and thess water bacteria do
“Jittle beyond growing and dividing, so that in mapy 1espects this’
part of the work only starts problems for the foture. Jn some cascs,
 however, the morphological changes observed avo helpful in explain-

- ing the macroscopic appearances of the colonies, and jn any case it is
clear.that no examination of a bacterium can be cons dered complete
until its life-bistory has been traced under the microscope.

The number of forms isolated and cultivated amount to cighty, not
~ counting the large number which were cither rejected at an, carly -
‘stage as certainly duplicates, er‘k‘10§v§;g}1¢pi!‘)g.Q’t}!ﬁ‘fﬁliﬁ (T
of _@l_g.'cse;qigl;ty%’ffo‘rﬁifk’s’éﬁi"é'"’l'i’m"é'*bégh'disfi:ﬁ‘c'tly' rdcognised as well

+

ypes, gy Bacillis membranaceus amethystinus (Kis.), B.

" fluorescens liguefaciens (F1.), B. fluorcscens non-liquefariens (F1.), B.

“coli commirne, Proteus vulgaris (Haus.), Bdcillus drliorescens (Fr.),
. . Al l% N }' i T .
B. prodigiosus (Mll’), B. termo (Cohn), B. sublilis, and Savcing lutea,
! o , .
| B | . -



S s

H

.

A6

: < . | . o el -
_of factors are at work in causing the variations fou

f n \m.shan \\ ard. .

p,.

Others have been referred mth less certamty to less well known
fmms, such -as Baclerium wurew (Jaksch), B. fu}tus (Zimm.), B.
aureus (Adam.), Ascococ,us (Cohn), Micrococcus car{ eus (Zimm.), and
M. candicans (FL.). . :

The remainder are ¢ lhor new, or onl doubtfﬁully ulentlhcd as .
already described formsj or evidently \'arlelles of some of the fore-
going. ' ' ' '

Durmv tho progrcss

¥
i
1

|

uf the shapes.
lhcmscl\'cs, and
by thegsn colonies,
‘conviction that fwo sets
d in the colonies.

markings, movements, a d so forth of tho
to a classification of the charvacters farnishe¢
‘One outcome of the above stadies was the

‘First, the slight vmmtlons in the food.materipls. temperature,

moisture, &e., whlch canhot be avoided, however cprefully the work
is done; and, second, variations in the bﬂctonun cell itself as it
comes from the river, owing to-the exigencies it hias been subjeeted

" to during its sojourn there. Tho water of tl?e river is, in fuct, a very

we remove a hacterium from broth to milk or to gelatine, so do stich
vesult when we transfer from the river to these media, and the
changes induced in all cases depeud on how long the bacterinm has
been in the one medium or the other, as well as upop other factors.
The river water is.a very poor food medium, and {so we cannot be
surprised that.in many casces the recently isolated bicteria behave ax
weakened forms; the recognition of these enfechled Varicties suggests

dilute and indefinite food solution, and just as ch:}n-'(‘s occur when

_explanations of many of the bad “species” in the likerature of water

bacteria. My work goes to show, not that ‘speciesf canngt be made
out, bat that the limits of the species ave, in-mnost eases, fur wider than
i3 assumed in dc{scnptlous-»m other words, that mau{ so-called species
in the books aro merely varietal forms, whose characters, as given,
arc not constant, but depend on treatment. How far thisis true for
any given casc mll have to bo tesced on thc pmticuln'r form in
question. : ‘
Very slight variations in rapidity- of growth of tlhic mdludual
bacterium, its power of liquefaction, plgmmt prodaftion, capacity of
fermenting, and so on, lead to compmratwely verv great differences in
- the appearance of the colonies formed in a given time on, or in, a
mcdnum like gclalme,,thc composmon, T,cratlon,i Iny’groscopicity,~
| o .
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