Guide to the science of photo-micrography / Edward C. Bousfield.

Contributors

Bousfield, Edward C.
University of Bristol. Library

Publication/Creation
London : J. & A. Churchill, 1892.

Persistent URL

https://wellcomecollection.org/works/dcbp8b4a

Provider

Special Collections of the University of Bristol Library

License and attribution

This material has been provided by This material has been provided by
University of Bristol Library. The original may be consulted at University of
Bristol Library. where the originals may be consulted.

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/




UNIVERSITY GOLLEGE; i BRISTOIL,

dedical Library.

J FAWMN & SON
QUELNE HOAD
BRISTOL













































































































PHOTO-MICROGRAPHY.

16

‘I L













n_.,_,;_____._m________gﬁ__
=l |l 4 .

PHOTO-MICROGRAPHY.

20






PHOTO-MICROGRAPHY.

bz -d uo 2901300] SN[} Ul PAQUOSAP JuIMISurLIy DATIBUIAI[E BI[} 10} DT PEAY-PATII A1) MO IALLIBD 33
uodn umors sfoqud ayy, rwIWED AN} JO asord-asou a3 103 jroddus iy £q pafe=ouod 2u¥ astodiajunod
oy 103 Lapnd oyy soiIBD YOIYM 3Ivaq oy} puw apnsduo Surpnioxa-1ysi 9yl 1eul ajSue ue yous je
paydeiSojoyd waaq sey snjeandde o) ‘growIro Ay Jo SAPI[S SUISIBARI} 9} AOLS O} 19pI0 Ul —"HLION













26

PHOTO-MICROGRAPHY.

would answer most purposes for magnifications up

to three or four hundred
diameters, and will yield
quarter-plate negatives,
Simple as this camera is,
it 1s yet in excess of abso-
lutely indispensable require-
ments. An ordinary photo-
graphic camera, with the
lens removed, and a tube
built up of books and cloths,

served the writer in many

'@ of his early experiments,

even for instantaneous pho-

8 tographs of living worms

by magnesium light, and
after years of experience
he is by no means ashamed
of some of the results so
produced.

Again, where very large
negatives have to be taken,
it is by far the best plan to
dispense with the camera
(as such) altogether, and
to project the microscopic
image into a dark room, n
which the plate is placed
in a proper position for the
reception of the 1mage.
(lertain mechanical difficul-
ties, as to focussing and so
on, will no doubt present
themselves, but can be over-
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lated from the floor by a thick soft cushion; or secured
altogether off the floor, by holdfasts attached to th:a

Wi, wall. In this case the light has
to be reflected by the mirror, the
heat ascending from the lime
cylinder being too great to allow
of the use of the oxy-hydrogen
light, and the position rendering
the use of any other direct radi-
ant impossible, *

The previous remarks as to
illumination apply to all forms of
vertical apparatus, so that it will
not be necessary to refer to the
subject again in treating of them.

A very excellent and simple
design is that shown in Fig. 7,
the apparatus having been manu-
factured by Baker on lines
suggested by Mr. Pringle. The
special features of it are the ease
with which the camera, as a
whole, ean be turned out of the
way for direct observation, and
restored to its position and clamped there firmly,
when all is ready for the exposure. The range of

* This being the only case in which the use of the plane mirror is impera-
tive for photo-micrographic work, one or two hints may be given as to its
employment in this connection. One of the greatest objections to its use is
that not only the silvered back surface, but the plain front one also, reflect
the light, giving rise to a double image, and this being often distinctly
separated into its two (often three) components, there are more illuminating
cones than one. A very simple device, suggested to the writer many years
ago by Mr. Nelson, suffices to obviate this. It will generally be found that
the plane mirror is not tightly burnished into its setting, and if the image of
the edge of the flame reflected by the mirror through the substage condense,
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another, the requirements of the art have bEBI:I con-
sidered at every point, and yet the mstrument 1s not

Fic. ¢.

too delicate to stand the ordinary wear and tear of the
laboratory. It has the body so constructed as to be
adaptable to both long and short tube lenses, whilst
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G2 PHOTO-MICROGRAPHY,

't-he spherical and chromatic aberration which are
mseparable from its form.

Next in order may be placed the non-achromatic
condensers of Abbe, manufactured by Zeiss at a very
reasonable rate (Fig. 16).
Though to a great extent
superseded by the achro-
matic condenser designed
and manufactured by the
above workers respect-
ively, these condensers are
still largely used, in con-
sequence of their high aperture and low cost. The Abbe-
Zeiss achromatic condenser (Fig. 17)1s undoubtedly the
very finest apparatus of the kind for general photo-
micrographic work. Tt has an aperture in air of nearly
N.A.1, and the
iris  diaphragm
with which it is
provided ' 18
placed between
the lenses, as 1t
should be. ~ A
very excellent
condenser (Fig,
18), of about the
same aperture,
but higher 1n
price, is manufactured by Powell & Lealand, on a
formula of their own, and is probably freer from
spherical and chromatic aberration than even the
Abbe-Zeiss form. The latter has been copied, 1t may
be remarked, by several English opticians (with vary-
ing degrees of success); probably the productions of

Fra. 16.







G4 PHOTO-MICROGRAPHY.,

one) with alternate layers of No. 3 thin glass and
cedar oil. The condenser worked well under these
conditions.

No dry condenser can have an aperture greater than
N.A.1, and it may be remarked that Zeiss’s non-
achromatic condensers of N.A. 1.25, and 1.4 are onlv
of t hcse apertures when “oiled-cn” to the elip, On
the other hand, when an object is mounted f.ln' upon

F1c. 19.

ololor 1Y

the cover-glass, it is of no service to use an immersion
condenser, since the oblique rays never enter the layer
of air beneath the cover-glass, but are totally reflected
at the upper surface of the glass shp.

The finest immersion condensers (and the most
expensive) are those, achromatic and apochromatic
respectively, manufactured by Powell & Lealand, the
former of which, with its stops, is ficured here (Figs. 19
and 20.) The latter, almost identical in appearance,









FINDERS. 67

with the finder in the angle, the required number found,
the frame fixed in position, and the slide substituted for
the finder. The desired object will then occupy the
centre of the field.

The nut of the tightening serew slides in V-shaped
grooves to allow of the employment of the apparatus
for preparations with large cover-glasses. The index
is intended to be placed vertically to mark the position
of the slide upon the stage, but has not been found
necessary in practice. The writer entrusted the
embodiment of his ideas to Mr. C. L. Curties, under

Fig, 21.

whose supervision they were most satistactorily worked
out, and the apparatus may be obtamned from Baker,
but any good optician could produce it from the figure
here given. The cost of the apparatus complete with
finder, would be about thirty shillings. The finder
itself is made by R. & J. Beck. It is well to practise
the use of it with low powers; when very high mag-
nifications are being employed, a lower power should
be substituted in reading off the squares, care being
taken that the object required to be re-found occupies
the centre of the field.
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78 PHOTO-MICROGRAPHY.,

being regulated by the eomplexity of the structure
and the character of the workmanship. Here again it
may be noted that any lamp of suitable height will
answer the purpose; and whilst it is an undoubted
advantage to have a dark chimney, this may be satis-
factorily constructed of asbestos paper, or of tin (the

Fia, 27.

writer’s is of asbestos paper), of a size somewhat
larger than the glass one, It is well to have a cover
arranged about two inches above the top of the
chimney, to stop reflection from the ceiling. The less
extraneous light there is in the room the better will
the microseropic image be seen, and the more sensitive
will the eye be. A hole is of course to be cut in one































































































































































































































































PREPARATION OF SECTIONS. 163

this bath the objects remain until they have become qui!;a
opaque again, and are then transferred to a second one, in
which they remain until the odour of the oil has passed quite
away.

With chloroform the process is somewhat different. The
objects are placed in a tube with enough of the chloroform (or
chloroform and ether) to rather more than cover them, and
small pieces of the paraffin selected are added, first to make a
saturated solution in the cold and then with warmth and
gentle agitation till the tube is full. It is then allowed to
stand for a short time, and finally the object is transferred to

Fra. 34.

a melted bath of the same paraffin, where it remains until the
smell of chloroform has disappeared. Imbedding is then
accomplished, either in a watch-glass or in a box of paper or
capsule metal, or, best of all perhaps, in a box made of two L.-
shaped pieces of brass, placed upon a glass slide, and the
whole is then cooled as rapidly as possible.

The sections are now to be cut, and this, constituting as it
does the essential advantage of the paraffin process, is a matter
of the greatest moment. Some form of microtome must be used.
The ordinary “ Cathcart ” (Fig. 34), with a plane iron, will do






































































































