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Chapter I: Preparation of Reagents 11

9(), Canada Balsam.,— Dry 2 grams of Canada balsam on a
sand bath, or in a warm chamber until it becomes hard (1 to 2
hours at 65°C.). Do not overheat. When cool add enough xylol
to make a thin, syrupy fluid. Roll a sheet of paper into a cone to
serve as a funnel, and filter the fluid through absorbent cotton.
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Fia. 24—The Lillie Water-Bath.

The bath econsists of a large chamber containing a series of drawers of equal size,

250 mm. long, 100 mm. wide, 80 mm. deep. Each drawer has copper front and bottom; the

sides and back are perforated zine, thus securing free cireulation of warm air. The drawers

are separated by pecforated cross partitions and run on slides free from the lateral supports,

thus permitting sufficient eireulation of warm air to securs equal temperature in the top

and bottom of the bath. Water gauge and tubulatures for ﬁ-""-ﬁ regulator and thermometer
 §

are provided. This bath is especially adapted to class work, since each student may carry
on his work in a separate drawer.

Thicken the solution slightly by leaving the cap off the bottle in
a place free from dust, and allowing some of the xylol to evaporate.
Or, fill your balsam bottle one-third full of the liquid xylol-
balsam now on the market, and dilute to the proper consistency.
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21. Mayer’s Albumen Fixative.—Chop the white of an egg
with scissors and filter it through moist filter paper. It filters
through very slowly. Add an
equal volume of glycerin, and a
bit of salycilate of soda (1 gram
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to 50 ec.c.) or thymol to prevent
putrefaction.

22. Celloidin.—Put 5 grams of
Schering’s shredded or grmminr
celloidin into a celloidin bottle (a
bottle with glass stopper and
ground glass cap) and dissolve it
in equal parts of absolute aleohol
-and ether (see 4). Add only suf-
ficient fluid (about 100 c.c.) to
make a thick, syrupy mass. In a

SRR - a . i

Fig. 25.—Simple Water-Bath.

This 18 a useful bath for individual

workers. 1t is provided with imbedding-  gecond celloidin bottle make a thin
cups, infiltration vials, a shelf for wateh-

glass imbedding or for warming instru.- :-5(]1[1““5! b}r t“king al_‘.ﬂut G]'.li-‘-ﬂlil‘d
ments, and tubulatures for gas regulator :
Ll of the original solution and dilut-
ing it with its own volume of the ether-alcohol. Label the
bottles thick and thin celloidin, respectively.

23. Paraffin.—In one of the cups of a warm paraffin oven
(Fig. 24, 25, or 26), put 75 grams of paraffin, melting at about
53° C. The bath should be kept

at a temperature of some two

degrees above the melting-point
of the paraffin. A supply of softer
and of harder paraffin (e. g., melt-

ing at 43° and 60° C.) should also :
be at hand. Fia. 28.—Imbedding-Table.

gy R - There should be two rectangular
Other Reagents.— Provide your- boxes ' {about 33X 16 em.) to contain
. - yraffin. ‘hen in use the boxes are so

self with 200 c.c. of xylol, 25 c.¢.  [juced on the imbedding-table that the
A ke : : paraflin in one end remaing melted : in

of clove oil, 25 c.c. of glacial acetic  the other, solid. Regulate the tempera-
ture by placing the flame at the proper

ﬂ.'L"i{.i. :1“ ] of {:L‘[iﬂl’-‘wﬂ{}f]_ {!il_, rfﬁ distance under the acute m}glu of the
table. It is best, when gas is used, al-

v v sy - ' orlv- ways to turn on the gas completely and
e.c. of chloroform, 30 c.c. of gly ah %0 tarn oo i gus complately dn?

AP =5 oo means of a clamp on the rubber tubing
cerin ﬂ]'ld 20{‘} C.C. Uf ﬂIJE'DllltE 1..\-1|ir_~]|, conducts gas to the burner.


















































































Chapter V: The Parafiin Method 39

ing manner: Remove the disk from the machine and by means_of
a lumtml steel spatula or copper wire flattened at one end, melt ! a
small chip of paraffin on to it. Likewise warm the end of the
paraffin block and quickly press it into the melted paraffin on

Fi1c. 28.—Minot Automatic Rotary Microtome,

The object carrier iz adjuzstable in threa planes and 15 parfec H; rigicd. The knife carrier
is also adjustable and extra hoavy and golid.  The feed 13 Nﬂltrul ed by an adjnstable cam,
giving cuts of any number of microns in thickness= from 1 to2i. By means of an automati-

cally elosing split-nnt the earriage iz returned to the beginning pogition after the screw is
fed out the entire loneth.

the disk. Cement it firmly in place by means of the heated wire
or spatula and cool in water.

10. With a sharp scalpel trim the free end of the block so
that it presents a perfectly rectangular outline (however, see
‘aution ¢). The length should exceed the breadth by at least
one-fourth,

Cautions.—a) In trimming do not cut farther back than the
base of the object. This leaves a wide ghoulder for support.

b) Leave a margin of about 2 mm. around the object,
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¢) To avoid reversing sections in mounting, it is frequently
advantageous to have the imbedding mass trimmed unsymmetri-
cally. The edge which first comes in contact with the knife is
left longer than the opposite edge. One may thus readily dis-
cover when a section or part of a series has been turned over.

11. Mount the object firmly in the microtome. It should just
¢lear the knife. The flat end-surface of the paratfin block should

Fre. 29.—Minot-Blake Microtome, designed especially for cutting thin sections. Manu-
factured by Buff & Huf M’y Co., of Boston, Mass.

be parallel to the edge of the knife, and the block so oriented
that in cutting, the long edge will meet the edge of the knife
squarely.

12. Place the knife in position with the handle to the side
away from the wheel (if a rotary microtome is used). By means
of the adjusting screws tilt the cutting edge slightly toward the
object so that the side of the knife will not remain in contact with
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dppendiz A: The Microscope and Its Optical Principles 139
1. Cutting off the marginal rays.
9. Changing the shape of the surface of the lens.
3. Clombining several lenses equivalent to a single lens.

Chromatic Aberration.—As with a prism, ordinary light in pass-
Sl P

- v =L . - i = a ¥ i ] ) ) :-" 1 I}J.H

ing through a lens 18 broken up into its component ¢ Hlors

PR T F. 1Y
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F1g. 5l.—A Componnd Microscope with Parts Named.,
process is technically termed dispersion. Since the colors are
not all bent to the same extent, the result is that each color has a

different focus; the ones which are bent most (violet rays) come
to a focus nearest the lens and those which are least affected (red
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Fia. 55.—The Zeiss Stand, [T,
Equipped with Accessories [or Micro-photography.
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F1gG. 56,—The Spancer No, 25 Stand.



Appendiv A: The Microscope and Its Optical Principles 143

F1a.57.—The Bausch and Lomb CA Stand,





















150 Animal Mierology

Flatness of Field.—See aplanatism.

Homogeneous Immersion Objective.—See immersion objective,

Illumination.—Any means employed to direct light upon the object
under observation. Light which traverses the object is said to be frans-
mitted light. Most microscopical work in biology is done by means of
transmitted light, hence the object must be rendered more or less trans-
parent if not naturally so. If the object is symmetrically lighted, the

Fig. l.—Dizsecting Microscops.

lighting is designated as axial or central illumination. If one side is
lighted more than another, the term obligue illumination 15 {ru1plo}'m.1.
In the case of transmitted light, the light which traverses the object 1s
usually light reflected from a mirror because it is generally iIII:_'.[‘.Ill"n‘i.-‘.‘Il'li{'.lli-
or impossible to hold the instrument directly toward the source of light.

Light which falls upon the object and is reflected from it to the eye,
either directly or through a microscope, is termed reflected light. HI]{!!l
illumination is employed but little in ordinary histologieal work, but 1t
is useful in the examination of opaque objects such as metals, insects,









| ppendix A: The Microscope and Its Optical Prineiples 155

correction of aberrations cannot be made, and {-m::-'r-slm-n1]__r, i i_|.ll:-‘1 inct
imawe cannot be obtained. IFor determination of magnification see
micrometer,

Mechanical Stage.—A stage attachment (Fig. 68) for the more accurate
manipulation of an object or a series of objects which must be |]|r.n'c-1l
about under the objective. The best mechanical stages are 1}t'm'1{h-{l

Frg. 68.—Attachable Mechanical Stage.

with scales and verniers so that an object once recorded may be easily
found again, They are often very serviceable, especially with high
POWETS.,

Micrometer. —A scale for measuring objects under the microscope.
The stage micrometer consists of a finely divided seale (#; and §y mm.)
ruled on glass or metal. It is commonly mounted on a glass slide
of standard size. To determine the actual size of an object with the
stage micrometer, it is most convenient to use a camera luecida. The
outline of the object to be measured is projected on to a sheet of drawing-
paper and marked off. The object is then replaced under the micro
scope by the micrometer and the micrometer scale is projected on to the
paper. Knowing the actual distance between the lines on the mierom-


























































































































































































































































































