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JAMES SWIFT & SON, OPTICIANS,
UNIVERSITY OPTICAL WORKS, 81, Tottenham. Court Road, LONDON, W.

SEVEN GOLD MEDALS AWARDED, DIPLOMA OF HONOUR, 1884.

Extract from the British Medical Journal, August a7th, 18B7.
=t Messrs. Swirr & Son exhibited a Mlcmscap-: (as shown In
illustration) at a Meeting of the British’ Medical Association,
Dublin, with many improvements suggested by Professor Crook-
siHANK. It is intended especially Fnﬁ bacterio cal research,
and compeies very df avenrably with any of the foreign Micro-
scopes, and is believed to be I‘:’xyr superior to anything
made for the price in England. It has a high angle sub-
st é{u condenser, with contrivances for accurate centerin
for the insértion of stops without removal. IE
focus of the condenser can accurately adjusted b :I.
rack and pinion movement, this Ecmg foun
matter of great importance when moderately Imv
powers are being used. The stage is t:u: n m m
the centre with the ebject of allowin
be removed more ea:sil¥ and the Etnmfls ﬁnls]lnd in
the excellent manner for which Messrs. SwieT are

well known. Its price, withtwo e 5

two obj ¢EI.WES--FIHE|I and Ay n?ﬂﬁ:rr
ston —double ncusu:-pm:: and ABsg Con-
denser, i5 £16. The oil immersion objective
is remarkable for its powers of definition ;

it has been tested against many of LEITZ'S
and REicHART'S, which hitherto have
been the cheapest glasses obtainable,
and has been found superior to them
This is high praise, as the price of
the three isthe same, namely, £5 55."

The fine ad'ust-
ment of this N
scnpc is fitted wath

Son's
puent lever ar-
rangement, or can,
if preferred, be
fitted with a dif-
ferential screw.

For high-class
work, EBErS.
Swiflt ¥ Son would
recommend  Mr.
Mayall's  (jun.)
mechanical stage,
which can at once
be adapted to this
Microscope with-
out alteration, and
readily removed
when not required.
Price £2 155
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HOLLOW SPHERES AND HOLLOW CYLINDERS, 215

it is intelligible that the inner bright line, even with tolerably
high amplifications, will still fall in the marginal shadow of the

hollow space.
To demonstrate the action of the four different systems of rays,
we have represented in Fig. 116 the distribution of light and

. - 2. &

¢ 0

Fic. 1186.

shadow for each separate path of the rays where B = 2. No.1
shows the image of the twice-refracted rays which traverse the walls
in a straight line ; No. 2 represents the outer bright lines which
proceed from the rays which are twice refracted and once reflected
at the inner surface of the wall; No. 3, the fine inner lines which
correspond to the rays which have entered the cavity and been
reflected once at the inner surface of the wall ; finally, No. 4 repre-
sents the marginal shadow which the rays traversing the lumen,
and consequently refracted four times, would of themselves pro-
duce. Since umbraand penumbra nearly coincide, we have through-
out, for the sake of simplicity, drawn only the limiting lines of the
umbra, and indicated for clearer determination the outer and inner
walls of the cylinder and the axis C' € by lines through the figure.
If we regard the hollow eylinder, without reference to the plane
of adjustment, simply as a refracting apparatus, it acts upon the
“Tharginal rays, which do not enter the lumen, as a sphere of equal
density ; but on the central rays, which traverse the hollow space,
as a concave lens. It forms, however, real and virtual images of
objects which are reflected in the mirror, both of which become
appreciable to the eye as soon as the instrument is focused to a
stitable level. The position of the real foeus is, of course, approxi-
mately the same as with the sphere ; that of the virtual focus may





















































































































































































































































































































318 POLARISATION.

brass plates, between which the object-slide is inserted so that
an object lying thereon is nearly in the axis of rotation, and
consequently suffers little or no lateral displacement on rotation,

Fra. 176.

The indicator P, connected with the milled head 7, moves along
the graduated scale on rotation, and thus gives the reading of the

angle. It is advisable, for certain purposes, to arrange the ap-
paratus so that the object can be turned under water or other
liquid. This is the case, for instance, in the trough apparatus of















































































































































































































