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PREFATORY NOTE.

The following notes on microscopical methods take the place of
those published in 1881. They are designed to accompany the Noteson
Histological Methods printed last year, and to give only the main facts
and principles relating to the microscope and to its manipulation
which seem to the writer indispensable for the successful study of
elementary histology.

SIMON H. GAGE,
Anatomical Laboratory of Cornell University.
JANUARY, 1887.

TopICS.

The microscope and its parts—Care and use.—A microscope. A

simple microscope. A compound microscope. Optical parts of a
compound microscope. Mechanical parts (Fig. 3). Reflected light.
Transmitted light. Central and oblique.light. Lighting. Use of
diaphragms and shading the object. Putting the objective in position
and removing it. Function of the objective. Nomenclature of ob-
jectives. Putting the ocular in position and removing it. Function
of an ocular. Nomenclature of oculars. Focusing. Working dis-
tance. Focusing with low objectives, with high objectives. Field of
a microscope. Putting an object under the microscope. Care of a
microscope,—the mechanical parts, the optical parts. Care of the
eyes. (3¢ 126, pp. 1-9; Figs. 1-4).
" 2. Interpretation of appearauces under the microscope.—Dust or
cloudiness on the ocular, on the objective. Relative position of ob-
jects or parts of the same object. Objects having irregular outlines.
Transparent objects having curved outlines. Air bubbles. Oil glob-
ules. Distinctness of outline. Highly refractive. Doubly contoured.
Optical section. Currents in liquids. Pedesis or Brownian move-
ment. Demonstration of pedesis with the polarizing microscope.
(32 27-45, pp- 9-14; Figs. 2, 4, 5).

3. Magnification—ocular micrometer ratio.—Magnification, ex-
pressed in diameters. Distance at which the image is measured.
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Magnification of a simple microscope. Stage micrometer. Magnifi-
cation of a compound microscope. Varying the magnification of a
compound microscope. Ocular micrometer. Ocular micrometer
ratio. Magnification of the objective, positive and negative oculars
(note to 3 57). Varying the ocular micrometer ratio. Table of mag-
nifications and ocular micrometer ratios to be filled out by each stu-
dent. (32 46-59, pp. 14-18; Figs. 1, 2, and 6).

4. Micrometry and drawing.—Micrometry with a simple microscope.
Unit of measure in micrometry. Micrometry with a compound mi-
microscope, three methods. General remarks on micrometry. Draw-
ing. Camera lucida. Camera lucidas that reflect the microscopic
image—those that reflect the image of the drawing paper. Avoidance
of distortion in using a camera lucida. Drawing with a camera lucida.
(32 60-69, pp. 18-23; Figs. 6-8).

5. Adjustable and immersion objectives, etc.—Adjustable and non-
adjustable objectives. Tube length. Dry and immersion objectives.
Apochromatic objectives. Illuminators. (¢¢ 70-77, Figs. 9-11, pp.
24-29).

6. Appendix.—Imbedding in celloidin. Cutting, fixing and glear-
ing celloidin sections. Counting white blood-corpuscles. Stronger
cleaning mixture for glass. Cleaning large cover-glasses. Supple-
mental bibliography. (3% 78-84, pp. 30-32).









&~ J | ‘\‘
\;:-:4‘;4-
\
A\
sl a

FI1G. 1.—Diagram of the simplest form of a simple microscope.

A-B.—The object. This is placed between the simple microscope
and its principal focal point. The ¢ye of the observer is on the oppo-
site side.

A’-B’—The virtual image of the object as seen by the eye. It is
erect and on the same side of the magnifier as the object.

Axial ray.—Central or axial ray of the image.

C. Lens.—Converging lens. A simple microscope always consists
@f one or more converging lenses.






F1G. 2.—Diagram of the optical parts
of a compound microscope, showing
their relation and function.

Axis.—The optical axis of the mi-
croscope. The axial ray of the image
takes this path.

Eye.—The eye of the observer.

Eye Lens—The upper lens of an
ocular,—the one next the eye of the
observer.

Field Lens.—The lower lens of the
ocular.

Mirror.—This is for reflecting light
upon the object.

Object.—The object to be examined.

Objective.—The optical part of the
microscope next above the object, and
forming the real image.

Ocular.—The optical part next the
eye.

Real image.—This is the image
formed by the objective. It is called
real because it actually exists inde-
pendently of the eye. It is the same
kind of an image as that seen in a
photographer’s camera.

Virtual image.—This is the image
which the eye sees when looking into
the microscope. Itis an image of the
real image. Compare with Fig. 1.
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throw the light upon the object instead of up through it, then swing
the mirror back beneath the stage.

Put the C ocular in place of the A. It will be found necessary to
lower the body somewhat to get the instrument in focus.

Pull out the draw tube 4-5 cm., thus lengthening the body of the
microscope, and it will be found necessary to lower the body still
more (3 17).

(2 20) Focusing with high objectives.—Employ the same object as
before, elevate the body of the microscope and remove the three-
fourths objective as directed. Put the 1-5 or a higher objective in
place, and exchange the C ocular for the A, and push in the draw-
tube.

To push in the draw-tube, grasp the large milled ring of the ocular
with one hand, and the milled head of the coarse adjustment with
the other. If this were done without these precautions the objective
might be forced against the object and the ocular thrown out by the
compressed air.

Light well, and employ the proper opening in the diaphragm, etc.
(29, 10). Look between the front of the objective and the object as before
(2 19), and lower the body with the coarse adjustment till the object-
ive almost touches the cover-glass over the object. Look into the
microscope, and, with the coarse adjustment, raise the body very
slowly until the image begins to appear, then turn the milled head of
the fine adjustment (Fig. 3), first one way and then the other, if nec-
essary, until the image is sharply defined.

Note that this high objective must be brought nearer the object
than the low one, and that by changing to a higher ocular or length-
ening the body it will be found necessary to bring the objective still
nearer the object, as with the low objective (3 19).

Always focus up, as .directed above. If one lowers the body
only when looking at the end of the objective as directed above, there
will be no danger of bringing the objective in contact with the object,
as may be done if one looks into the microscope and focuses down.

When the instrument is well focused, move the object around in
order to bring different parts into the field of view (3 21). It may be
necessary to re-focus with the fine adjustment every time a different
part is brought into the field. In practical work, one hand is kept
on the fine adjustment constantly, and the focus is continually varied.

(¢ 21) Field of a microscope.—The field or field of view of a micro-
scope, is the part of an object or the space visible at one view. If the
object or objective is shifted, a different field is brought into view. If
the mirror is properly arranged, and there is no object under the
microscope, the field appears as a circle of light.

The size of the field of a microscope may be exactly determined by
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F16. 4.—Eye Screen.—The eye screen is formed by pasting black
velveteen to the upper surface of a bristol-board 10x25cm. A hole
large enough to receive the body of the microscope is cut at the mid-
dle of the length and nearer one side, asshown in the figure. A rub-
ber band is tied through the small holes indicated in the figure, thus
forming a loop. 7To put the screen in position, this loop is put
around the top of the body, then the latter is put through the hole in
the screen. Finally the ocular is put in place.



















F16. 5.—Diagram showing the position of the light spot in an air
bubble (A), and an ol globule (B), when examined with oblique light.
The arrow indicates the direction of the light.

































(¢ 55) Ocular micrometer ratio.—This is the quotient obtained by
dividing the size of the real image (Fig. 2), as measured by an ocular
micrometer, by the size of the object magnified.

(¢ 56) Ocular micrometer, Eye-piece micrometer.—This, like the
stage micrometer, is a piece of glass with parallel and equidistant
lines, which are usually 1-5 to 1-20 mm. apart; they are coarser than
the lines of the stage micrometer, so that they may be clearly seen by
the low magnification of the ocular.

The ocular micrometer is placed in the ocular at the level of the
real image (Fig. 2), and the real image appears to be immediately
upon or under the ocular micrometer, and hence it can be easily
measured.

(3 57) Obtaining the ocular micrometer ratio.—As an example, em-
ploy the C ocularand 3-4 objective. Place the stage micrometer under
the microscope for an object, and put the ocular micrometer in posi-
tion.

Light the field well, and look into the microscope. The lines on
the ocular micrometer should be very sharply defined. If they are
not, raise or lower the eye-lens to make them so; that is, focus as
with the simple magnifier.

‘When the lines of the ocular micrometer are distinct, focus the
microscope (3 19) for the stage micrometer. The image of the stage
micrometer will appear to be dlrectly under or upon the ocular mi-
erometer.’

Make the lines of the two micromelers parallel by rotating the
ocular, or changing the position of the stage micrometer, or both if
necessary, and then make any two lines of the stage micrometer
coincide with any two on the ocular micrometer. To do this it may
be necessary to pull out the draw-tube a greater or less distance. See
how many spaces are included on each of the micrometers.

Divide the number of spaces on the ocular micrometer required to
measure the image of the included spaces on the stage micrometer,
by the value of the included spaces on the stage micrometer, and the
quotient will bethe ocular micrometer ratio. For example, suppose the
stage micrometer is divided into one-tenths and one-hundredths mm.,
and that the image of two of the one-tenthsis measured by five divisions
on the ocular micrometer, then 5~ =25. Thatis, the ratio is 25. Or
the value of each division on the ocular micrometer represents 1-25
mm. on the stage micrometer, for if 5divisions on the ocular microme-
ter equal 2-10 mm. on the stage micrometer, 1 division on the ocular.
micrometer must equal 1-5 of 2-10 mm. or 1-25 mm. on the stage
micrometer.*

* For all the purposes of micrometry (2 60-64), it is necessary to
know only the relative valueof the divisions.of the ocular micrometer,
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(2 58) Varying the ocular micrometer ratio.—Any change in the
objective, the ocular or the distance at which the real image is formed,
that is to say, any change in the size of the real image, produces a
corresponding change in the ocular micrometer ratio.

(2 59) Table of magnifications and ocular micrometer ratios.—The
following table should be filled out by each student, and in using it
for future reference it is necessary to keep clearly in mind the condi-
tions that produce variations in the magnification and the ocular
micrometer ratio ( 48, 54, 58): ’

OCULAR OCULAR
A. C.
TUBE TuBE |OC. MICR.
Oﬂic'r- TIU;E ouT TIUIfE out RATIO.
. : . ——MM. : ——MM. | TUBE——
3-4 X X - X X
1-5 X X X X
1-8 X X X X
SIMPLE MICROSCOPE. X
MICROMETRY.
(¢ 60) Micrometry is the determination of the size of objects by the
aid of a microscope. .

but if it is desired to know the size of the real image in absolute
measure, it is necessary to know the absolute value of the divisions
on the ocular micrometer. Thus in the example given above, if the
divisions on the ocular micrometer are 1-10 mm. then the real image
is 5-10 mm. long, and the object being 2-10, the real image is 5-10-%-
2-10=2}% times the size of the object. This also represents the mag-
nification of the objective as modified by the field lens in negative
oculars, i. e., oculars in which the real image is formed between the
eye lens and field lens. (A positive ocular is one in which the real
image is formed below the entire ocular—the entire ocular acting like
a simple microscope). If the ocular were positive or the field lens
removed, it would represent the magnification of the objective. In
obtaining the actual size of an object, the size of the real image in
millimeters may be divided by the magnification of the ogjective
used (2% in the example), or the number of divisions (regardless of
their absolute value) on the ocular micrometer measuring the real
image may be divided by the ocular micrometer ratio (25 in the ex-
ample). The result will be the same in the two cases, and will be in
millimeters. Thus, 5-1omm. %2 = 1-5 mm,; 5 (divisions) +25=1-5
(i. e., millimeter) as the stage micrometer used in obtaining the ratio
was in millimeters.
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the microscope, but in this way a picture giving only the general ap-
pearance and relations of parts is obtained. For pictures which shall
have all the parts of the object in true proportions and relations, it is
necessary to obtain an exact outline of the image of the object, and
to locate in this outline all the principal details of structure. Itis
then possible to complete the picture free-hand from the appearance
of the object under microscope. The appliance used in obtaining
outlines, etc., of the microscopic image is known as a camera lucida.

(¢ 66) Camera lucida.—This is an optical apparatus for enabling
one to see, as if 2z one field of vision and with the same eye, objects in
greatly different situations. As applied to the microscope, it causes
the magnified virtual image of the object under the microscope to ap-
pear as if projected upon the table or drawing board, where it is visible
with the drawing paper, pencils, dividers. etc., by the same eye, and
in the same field of vision. The microscopic image appears like a
picture on the drawing paper. This is accomplished in two distinct
ways :

(A) By a camera lucida reflecting the rays from the microscope so
that their direction when they reach the eye coincides with thatof the
rays from the drawing paper, pencils, etc. (Fig. 6). In some of the
camera lucidas of this group (Wollaston’s (Fig. 6), and Schreeder’s),
the rays are reflected twice and the image appears as when looking
directly into the microscope. In others, the rays are reflected but
once and the image has the inversion produced by a plane mirror.
For drawing purposes this inversion is a great objection, as it is nec-
essary to similarly invert all the details added free-hand.

(B) By a camera lucida reflecting the rays of light from the draw-
ing paper, etc., so that their direction when they reach the eye coin-
cides with the direction of the rays from the microscope (Fig. 7-8). In
all of the camera lucidas of this group, the rays from the paper are
twice reflected and no inversion appears.

The better forms of camera lucidas (Wollaston’s, Grunow’s, Abbe’s,
etc.), may be used for drawing both with low and with high powers.
Some require the microscope to be inclined (Fig. 6), while others are
designed to be used on the microscope in a vertical position (Fig. 7-8).
As in biological work it is often necessary to have the microscope
vertical, this form is to be preferred. [(Br1, 31, 355), (Beh. 110), (C.
112), (Car. 73), (Fol. 67), (J. r. m. s. nearly every volume). Fordraw-
ing at a magnification of from 5 to 100 diameters for large objects see
(W. 132), (J. r. m. s. 1881, p. 819; 1882, p. 402; 1834, p. 115), (Amer.
Naturalist, 1886, p. 1071)].

(3 67) Avoidance of distortion.—In order that the picture drawn by
the aid of a camera lucida may not be distorted, it is necessary that
the axial ray from the image on the drawing surface shall be at right
angles to the drawing surface.



Cm e e - —————

lue® gt \ene

Axia

N

F16. 6.—Diagram of a camera lucida (Wollaston’s), which changes
the direction of the rays from the microscope, the rays from the draw-
ing surface remaining unchanged.

A-B.—Lateral or converging rays from the microscope, and their
projection on the drawing surface at right angles to their original
direction.

Axial ray.—The central ray of the field of vision. It is in the
principal optical axis of the microscope. Its projection on the draw-
ing surface is shown as a dotted line. An axial ray from the center
of the field of vision on the drawing surface is also shown.

C-D.—Lateral or converging rays from the field of vision on the
drawing surface.

C. L.—Camera lucida. This is a prism with a quadrangular base.

Eye.—Eye of the observer. Two independent cones of rays are
received by the same eye. Using this camera lucida is like looking
through two holes in a screen about one or two millimeters apart.
The superimposed parts of the images may be seen at the same time.
In the diagram the images are superimposed between A and D. See
also superimposed circles at the right.

Eye lens of the ocular.

Ocular.—Part of the ocular or eye-piece of the microscope.






! ray

_Axla

F16. 7-8.—Digrams of two camera lucidas which change the direc-
tion of the rays from the drawing surface, the direction of the rays
from the microscope remaining unchanged.

7-8.

A’ C B’.—Horizontal surface in Fig. 8. As the distances D A’and
A’ C are considerably less than the distances D B/ and C B/, the part
of the figure near B/ would be considerably more magnified than the
part near A’.

@ b.—Silvered surface of the divided cubical prism for reflecting
upward the rays from the mirror or prism M. The silvering is removed
from the central part so that the rays from the microscope pass di-
rectly through to the eye.

Axial ray.—The ray from the center of the field of vision.

D.—Apex of the triangle including the field of view on the draw-
ing surface. In obtaining the magnification of a microscope with
such a camera lucida as this, the 25 cm. should be measured from the
point D along the line of the axial ray. Or, as this point would be
difficult of determination, the distance may be approximately obtained
by measuring from the edge of the cubical prism a-P. to the center of
the reflecting mirror (M) and thence downward, following the line of
the axial ray.

Eye.—FEye of the observer.

Foot of microscope.—See Fig. 3.

M.—Mirror or prism reflecting the rays from the paper to the prism
over the ocular.

Ocular.—Part of the ocular or eye-piece of the microscope. (See
Fig. 2). )

£ —Cubical prism over the eye-lens of the oculax.

|

| —
T
S oimte ‘ohsl - AU ;
SR e £

A C B.—Drawing surface at right angles to the axial ray in Fig.



(3 69) Drawing with a camera lucida.—In order that both the mi-
croscopic image and the drawing paper, pencil, etc., may be clearly
seen, it is necessary to have the lighting of the field of the
microscope and the drawing paper properly balanced. Proper light-
ing with each form of camera lucida must be learned by experience.
Depending upon the object to be drawn, the field of the microscope
may need to be strongly or weakly lighted or the drawing paper,
pencils, etc., may be strongly or weakly lighted. If the drawing is
upon light paper the pencil point should be made as black as possible
by coating it with India ink. Sometimes it is easier to draw on a
black surface, using a white pencil or style. The carbon paper used
in manifolding letters, etc., may be used, or ordinary black paper
may be lightly rubbed on one side with a moderately soft lead pencil.
Place the black paper over white paper and trace the outlines with a
pointed style of ivory or bone. A corresponding dark line will appear
on the white paper beneath. (J. r. m.s. 1883, p. 423).

(A) It is desirable to have the drawing paper fastened with thumb
tacks, or in some other way. (B) The lines made while using the
camera lucida should be very light, as they are liable to be irregular.
(C) It is desirable to draw the image of a few of the spaces of a stage
micrometer near each drawing. The actual value of the spaces should
be given, and all the conditions should be exactly as when making
the drawing of the object. (D) If a drawing of a given size is desired
and it cannot be obtained by any combination of oculars, objectives
and lengths of the body of the microscope, the distance between the
camera lucida and the table may be increased or diminished until the
image is of the desired size. The image of a few spaces of the mi-
crometer, as in (C), will give the scale of enlatgement, or the power
may be determined for the special case. (E) It is sometimes desira-
ble to draw the outline of an object with a moderate power and add
the details with a higher power. If this is done it should always be
clearly stated. Itis advisable to do this only with objects in which
the same structure is many times duplicated, as a nerve or a muscle.
In such an object all the different structures could be shown, and by
omitting some of the fibers the others could be made plainer without
an undesirable enlargement of the entire figure. [(Br, 31, 355), {Beh.
110), (C. 112), (Fol. 70), {Frey 38), (J. r. m. s. 1883, pp. 283, 560; 1886,
516), (Z. w. m. 1884, p. 1-21)].
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ADJUSTABLE, IMMERSION, AND APOCHROMATIC
OBJECTIVES.

(¢ 70) Adjustable and non-adjustable objectives.—An adjustable
objective is one in which the distance between the systems of lenses
(usually the front and the back systems) may be changed by the ob-
server at pleasure. The object of this adjustment is to correct or
compensate for the displacement of the rays of light produced by the
mounting medium and the cover-glass after the rays have left the
object. It is also to compensate for variations in ‘‘tube length.’”” See
¢ 73. As the displacement of the rays by the cover-glass is the most
constant and important, these objectives are usually designated as
having cover-glass adjustment or correction.

Non-adjustable objectives are those in which the lens systems are
fixed and no compensation can be made for the various accidental
displacement of the rays from the object, by changing the relative
position of the lens systems ; but as cover-glasses are used for almost
all objects, opticians arrange the systems so that they will give the
best image of mounted objects with cover-glasses of medium thick-
ness. The exact thickness of cover-glass chosen by several opticians
is here given, by their courtesy :

For covers 0.16 mm., Bausch & Lomb Opt. Co.
« “  o0.25 ‘‘ ' Green, successor to Tolles.
¢ “  o0.25 ‘“ Grunow.
«“ “  o0.15 ‘ Gundlach Opt. Co.
“ “ o.25 ‘ H.R. Spencer & Co.
“ “  0.15-0.20 mm., Zeiss.
“ “  0.16 mm., Zeiss’ homogenous apochromatic
objectives (3 76).

For beginners, and those unskilled in using adjustable objectives,
the non-adjustable ones give the most satisfactory results, but for the
highest kind of microscopical work it is desirable that the objectives
be adjustable so that compensation may be made for the imperfections
in the image, due to unavoidable variations in mounting media,
cover.glasses and ‘‘ tube-length.”

When non-abjustable objectives are used, one should adhere as
closely as practicable to the thickness of cover-glass and the ‘‘ tube-
length *’ for which they were corrected.

(3 71) Adjustment for objetives.—(A) Non-adjustable objectives.—
Any slight variation in the thickness of the cover, the character of



Mttt e e L
S——

F16. 9.—Diagram of reflected light and of a dry, non-adjustable
objective in section.

Axis.—The principal optical axis of the microscope. It is along
this axis that the central ray from the field of vision extends.

Plane mirror.—The mirror is represented as above the stage, and
light is reflected upon the, object—the horizontal arrow. The other
arrows simply indicate the direction of the rays of light.

Stage.—The stage of the microscope in section (Fig. 3). The object
is over the aperature in the stage.
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FI1G. 10.—Diagram of an adjustable, immersion objective and of
transmitted light.

Axis.—The principal optical axis of the microscope.

a b.—Central or axial light, so called because parallel to the prin-
cipal optical axis of the microscope, after reflection from the mirror.

Back Combinations.—The two back systems or combinations of
lenses in the objective.

Crown.—The double convex lens of crown glass forming part of
each combination.

Flint.—The plano-concave lens of fiint glass forming part of each
combination.

¢.—Oblique light, so called because after reflection from the mirror
the ray forms an angle with the principal optical axis of the micro-
scope.

Front combination.—The front system or combination of lenses in
the objective.

Liquid.—This is between the front combination and the object or
the cover-glass. It may be water, glycerin or oil, according to the
construction of the objective.

Mirror.—The mirror is below the stage and reflects light up through
the object.

Objective.—This comprises the combination of lenses in their
mounting.

Stage.—The stage of the microscope in section (Fig. 3).

Object.—An arrow. It is over the aperature in the stage.
















































Reprinted from THE MICROSCOPE, December, 1885.

MICROSCOPICAL NOTES.

SIMON H. GAGE.
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FIGURE 1. INJECTING JAR. Glass pressure tube just penetratlng the cover of the
ar and connected with the atomizer bulbs by rubber tubi lass dellvery

ube p: assln%through the cover and extending nearly to the bo wm of the jar. To
this is attached the cannula. C. Injecting cannula, terminating the dellvery tube.
D, Rub}ngl tu}ylng serving to make the joints air tight where the tubes penetrate the
cover of the jar

1. IngectiNg JAR. The preparation of the injecting jar here
figured grew out of the necessity of some simple and efficient
apparatus for injecting liquids (chloride of gold, nitrate of silver,
nitric, chromic, osmic and picric acids) which would be injured
by or injure an ordinary syringe. As will be seen by a glance at
the figure, the injecting jar is made on the principle of an ordinary
wash bottle. It is prepared by boring two holes in the glass cover

" of afruit jar or of an anatomical specimen jar, and inserting glass
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tubes, the pressure tube just penetrating the cover and the delivery
tube extending nearly to the bottom of the jar; (Fig. 1) where the
glass tubes penetrate the cover they are surrounded by rubber tub-
ing to render the joints air tight. The pressure is obtained by the
use of an atomizer bulb, or, in order that it may be constant, two
bulbs are used, the second one being covered with a net to prevent
undue distention. The bulbs used with ether-freezing microtomes
or with some form of thermo-cautery are good, but two thick
walled atomizer bulbs are just as efficient.

The delivery tube and the cannula are of glass, only enough
rubber tubing being used to make the delivery tube outside the .
jar flexible. While this jar was designed for special liquids, it has
been found excellent for making fine injections with gelatin mass.
With two bulbs, as in the figure, a pressure of 40 mm. of mer-
cury may be obtained ; this is sufficient for most purposes. While
water or mercury might be used to obtain the pressure as in the
various forms of constant pressure apparatus, the atomizer bulbs
are preferred, as it is easier for the operator to control the pres-
sure and adapt it to the individual cases.

) *  F1G. 2. CENTERING CARD.

2:  CenTERING CARD. In mounting objects in balsam or in
glycerin without a cell it is somewhat difficult to get the speci-
men in the center of the slide. It is very easy, however, if the
slide is placed upon a card like that shown in the figure (fig. 2).
The card is prepared by making upon it several concentric circles
and then cementing to it pieces of glass or Bristol board, so that
when the slide is placed in position the center will be over the cen-
ter of the circles.. This device does not enable one to increase the
excellence of a preparation, but it does enable one to render the
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moderately distended the end in which the injection is made is
tied and the piece of intestine placed in a glass dish and covered
with the mixture. After one or two days the muscular coats may
be torn off in shreds. If one of the shreds is teased well with
needles, unstriated muscular fibers may be partly or wholly iso-
lated. They may be mounted in seventy-five per cent. glycerin.
The picric acid stains the fibers yellow and with a homogeneous
immersion (1-12th or 1-18th) the longitudinal fibrillation shows
with the greatest clearness. In some cases the ends of the fibers
will be frayed and show the fibrillae something like a brush:
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