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A New Species of Ophrydium.

(
OphrydiuTn-AdcB.)

BY HERMANIf C. EVAETS, M.D.

During; the early part of the past

autumn, I found, in Tacony Creek,
Frankford, Philadelphia, large num-
bers of jelly-like masses, in most
cases, adhering to the under-sides of

smooth stones, sticks and leaves.

These masses were homogeneous,
transparent, colorless, nearly globu-
lar, and attached by a flattened sur-

face, in all instances adhering to

the stones or other articles, and
averaging from one-half to two lines

in diameter. In these apparently
lifeless jelly-masses, lived myriads
of infusoria.

The masses were detached, with-
out injury, by means of a knife-

blade, and dropped into a jar con-
taining water,when they immediate-
ly sank to the bottom, and there
remained. They have not been
observed to attach themselves to

any objects placed in the jar, nor
to the jar itself.

~y So far as I can learn, only one
species of this genus has been de-
scribed, viz. : Ophrydium versatile^

and that by Ehrenberg, who found
it in the sea in the form of gelatin-

ous masses, varying from the size

of a pea to that of a ball five inches
in diameter.

"It has also been found, by
Brightwell, in fresh water, and in a
small turfy pit, on the tendrils of
the roots of marsh plants and stalks

of the white water-lily."

O. versatile is described as of a
vivid green color. When speci-

mens of the newly-found species

are first taken, they contain chloro-

phyll granules, but not in a suffi-

cient number to give them a vivid
green color. When kept for some
time in the jar the chlorophyll
gradually disappears, unless they
have an abundance of food.

When the colony is seen under a
low power, the foreign particles

fioating about in the water are ob-
served to be moving rapidly from
all directions of the field toward a
common center, i. e., toward the
peristomes of the various individu-

als.

After being transferred to the
stage of the microscope, they are

all seen to be contracted to a pyri-

form shape, probably from the dis-

turbance caused by moving them
;

but, if allowed to remain quiet for
a few moments, especially after the
water in which they are contained
has become slightly warmed by
standing in a warm room, they mr.ni-

fest great activity, extending them-
selves, everting their peristomes,

and causing the cilia to move with
considerable rapidity, though not
with the same regularity of move-
ment that may be observed in most
of the Yorticellinae.

As irritating particles float against

the cilia of the peristomes and discs,

the animals quickly contract. It is

highly interesting to observe some,
among the hundreds, slowly extend-
ing, while many others suddenly
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contract themselves into the gela-

tinous mass ; for when extended

they j)roject beyond the circumfer-

ence of the mass ; nevertheless,

there is much concert of action in

extending and contracting. The in-

dividual animal, in its natural con-

dition, is elongated in form, more
slender in proportion to its diame-

ter, and not so robust as 0. versa-

tile ; the body attains its greatest

diameter a short distance above its

point of attachment to the stem.

Commencing at that point, it gra-

dually increases until the extreme
diameter is attained, it decreases

for a short distance and then main-

tains a uniform size very nearly to

the mouth, where it enlarges very

slightly to the peristome, thus exhi-

biting, in a certain degree, the cha-

racteristic funnel-shape. The stem
is long and non-contractile, and ap-

pears to be attached near the center

and base of the jelly-mass ; in all

cases thus far observed, the single

stalk divides into two, and to each

branch an animal is attached. The
two animals thus united usually con-

tract together. These stalks are not

readily seen unless the mass is dis-

sected, or broken up by means of

needles and slight pressure on the

cover-glass. Sometimes the division

of the stalk appears near the point

where the animals are attached, at

other times it is more distant. I

have never seen the animals under-
going the process of iission ; that

they do undergo this longitudinal

division is, however, doubtless a

fact ; but the question naturally

arises, does the stalk also undergo
fission ?

In no case is any axis visible in

the stalk with the powers I have
employed. I have often noticed

the stalks remaining in the jelly-

mass, after the animals have been
set free ; they then exhibit a slight

enlargement at the extremity, where

the animal was attached. These
infusoria have been observed re-

posing with the peristome everted

and cilia extended.

The peristome is annular, and
the disc projects some distance

above it, one side being a little more
elevated than the other, so that

most frequently, the peristome and
disc give the animal the appear-

ance, when viewed obliquely, of

possessing a triangular-shaped head
(so-called); with a one-inch ob-

jective this appearance is quite

characteristic ; the cilia act spas-

modically, some of the time they

are at rest.

Although the cilia of the peris-

tome and disc generally act simul-

taneously, those of the one part

may act or rej)Ose independently of

those of the other part.

In most cases the upper part of

the body bends slightly to one side,

thus representing the peristome

and disc inclined.

The oesophagus is distinctly seen

opening on the disc ; it extends to

a point about midway between the

mouth and the contractile vesicle,

diminishing in size as it proceeds

downward ; it is provided with

three or four cilia which may be

active when those of the peristome

and disc are at rest, during inver-

sion or eversion.

Near the lower extremity of the

oesophagus is a fusiform body, the

walls of which are resistant or non-

dilatable.

The endoplast is a long cord-like

differentiation of the cortical sub-

stance, extending from above the

contractile vesicle down through

the body to the lowest part of the

dilated portion, almost to its point

of attachment with the stalk; it

makes several curves, and in some
places appears twisted ; it is not

readily seen except when the ani-

mal is either subjected to pressure.
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or stained witli some coloring fluid.

During complete contraction, it

shortens, thickens, and becomes
much folded upon itself.

The contractile vesicle is seen as

a clear, circular spot, located near

one side, and just below the junction

of the upper with the middle third

of the body. In most of the indi-

viduals observed, its systole and
diastole occurred about ten times

in a minute. When about to trans-

form to the free state, these animals

begin to contract to the pyriform
shape more frequently ; they ex-

tend themselves more and more
slowly, until finally the pyriform
or oval shape is retained, the animal
remaining quiet with the peristome

and disc inverted, but the cilia of

the oesophagus still active.

A posterior circle of cilia begins

to develop, in fact may begin to

form before the pyriform shape is

23ermanently assumed ; this ring of

cilia is located around the dilated

portion of the body. After re-

maining in this condition for per-

haps ten, twenty or thirty minutes,

the animal seemingly becomes rest-

less, and endeavors, by active move-
ments of the body, produced by
the posterior cilia, to twist itself free,

and finally, after strenuous efforts,

it breaks loose, and rapidly swims
ofi:, usually swimming anteriorly by
means of the newly-developed cilia,

although it has been observed to

swim for a short distance with the
other extremity foremost.

The free condition is assumed
without any further division of the
stalk, and the animals do not un-
dergo development to the second
stage, without the formation of the
posterior crown of cilia, yet they
sometimes become detached before
this condition is attained. In
one instance, when the animal
was subjected to slight pressure, a

sort of fold or invagination of the

cuticle appeared to surround the

body transversely, near the upper
part, and slowly moved downward
to the extremity attached to the
stem, when the animal became
quickly disjointed and moved away.

After assuming the free condi-

tion, the animal is cylindrical, the
length about twice or nearly three

times the average diameter ; the

anterior cilia are still inverted;

the oesophagal cilia may yet be
seen in action ; the diameter is

greatest where the posterior circlet

of cilia is attached, and from this

circlet the body gradually tapers to

the point where it was detached
from the stalk. After some time,

however, it appears to become
more rounded. The upper end of

the disjointed stalk may be readily

seen.

After swimming about for a
short time, these free individuals

were observed to attach themselves
to the glass slide ; in this case the
extremity which was formerly free

remained so, the other end becom-
ing again attached, losing the
circlet of cilia. In this state the
body slowly assumes the appear-
ance presented when extended pre-

vious to these changes, but it is

nearly globular during active con-

traction, which occurs upon the

slightest irritation or disturbance

;

it gradually lengthens and assumes
a condition of activity, the invert-

ed cilia of the peristome and disc

slowly everting again, the posterior

cilia become less and less active, at

last entirely disappear.

To recapitulate, the generic and
specific characters of this animal
are the following : Lorica gelati-

nous ; animals radiately clustered

in numbers varying from one hun-
dred to four or live hundred or

even a thousand ; each one attached

by a long, non-contractile stalk,

which penetrates to the interior of
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tlie jelly-mass. The expanded body
extends beyond this mass, when
fully contracted it is drawn down
into it. The extended body of the

species under consideration is elong-

ated, tapers gradually from its point

of greatest diameter, which is in the

-

inferior third of the body, to a

small, rounded, inferior extremity.

Above the dilated portion, the

diameter, after diminishing for a

short distance, becomes uniform
almost up to the mouth, where it

expands slightly. Peristome an-
.
1^

EXPLANATION OF THE FIGURES.

Fig. I. The animal attached and ex-

tended, a, Endoplast. b, Contractile

vesicle, c. Chlorophyll granules, most
apparent in the dilated portion of the
body, d, " Fusiform body." <?, CEso-
phagus. /, Anus, g-. Disc, A, Peris-

tome with cilia (</), /, Transverse
striae. ^, Point of attachment to stalk

(/.). w. Division of stalk. ?/, Stalk re-

maining after detachment of animal.

Fig. 2. Animal partially contracted
;

peristome and disc inverted ; the letters

refer to the same parts as in Fig. i (except

which refers to the inverted extremity.)

Fig. 3. Animal more contracted, and
attached. Lettered as above, with addi-

tion of p the posterior circlet of cilia.

Fig. 4. One of the free individuals, very*

recently detached.

Fig. 5. The stage in which the free

individual has become attached by the

extremity which was formerly joined to

the stalk at ^. The peristome and disc

are again everted ; the process of this

latter change is carried on very slowly.

The condition here represented is at-

tained about forty-eight hours after the

free state is assumed.
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nular ; disc well elevated, and
higher on one side than on the

other. Endoplast or nucleus very

long.

The ciliated oesophagus extends

half way to the contractile vesicle.

The external surface of the body
exhibits very fine, transverse stria-

tion.

During contraction, this striation

is not more marked, except in that

part below the dilated portion

—

and in this species it is much less

conspicuous than in O. versatile.

Moreover, during partial or com-
plete contraction, the appearance

presented is not the same as in O.

versatile / the " flask-shape " is

never assumed. There are no lon-

gitudinal folds like those of 0.

versatile, except when the animal is

subjected to pressure, and even
then they are not always produced.

I have never seen the animals

encysted. I have not seen the

acinetiform phase that Stein has

observed in O. versatile.

The animal is not of a vivid green
color ; the chlorophyll granules are

few, mostly collected in the dilated

portion. When fully contracted,

the bod}^ is pyriform, or nearly oval

in shape. The animals are associa-

ted in smooth, globular, transparent,

homogeneous masses, which are

always attached, varying from one-

half line to two lines in diameter.

Length of extended individual

about Y^ of an inch (254/^). Ha-
bitat, so far as known, only fresh

water. Although the locality where
I found this rotifer has been fre-

' quently visited during the past

spring and summer, and the fauna
of the stream studied, these masses
were not found until the early part

of the past autumn. That they are

hardy, is evident from the fact

that the water of the jar in which
they lived, was frozen, yet they
were alive and active after the

thawing of the ice. This animal

appears to be very closely allied to

0. versatile., but I believe there are

speciiic differences. Its general

form is unlike that of O. versatile.,

the latter is truly fusiform, the

greatest diameter, when the animal
is extented, is near the middle of

the body, and, taking all facts

bearing on this point into consi-

deration, I regard it as an hitherto

undescribed species, and designate

it by the name Ojphrydivjin Adm.

Memorandum ou the Ampli-
fiers of Zeiss.

BY J. J. WOODWARD, SURGEON U. S.

ARMY.*

In a paper recently presoited to

the Royal Microscopical Society

{Jowrn. of the Royal Mic. Society,

Yol. II, 1879, p. 663), I discussed

the theory of the use of the ampli-

fier in projecting images from the

microscope upon a screen, for the

purposes of photography, and, in

the course of my remarks, alluded

incidentally to the new amplifiers

advertised by Carl Zeiss, of Jena,

last March. In so doing, I re-

marked that I was unable to give

an opinion as to their merits, be-

cause I had not seen them, but ex-

pressed the fear that I had myself
been, unintentionally, the means of

misleading Zeiss, as to the most con-

* Note.—This memorandum is part of a

paper sent, a short time since, to the Royal
Microscopical Society. I have, however, been
informed by the Secretary that the Council
of that Society determined ' 'not to publish that

part of it which deals with Tolles and Zeiss,

as the latter will want to reply, and so on."

I regret this decision the more because there

appears to have been no hesitation on the

part of the Society, to publish, in the paper

referred to in the text, a comparison between
certain objectives of Zeiss and Tolles, very

much to the favor of the former ; and I am
unwilling to think that an American maker
must not be praised in England, even for so

small a matter as an amplifier.—J. J. W.
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venient focal length to be employed
for the purpose. I have now to

report briefly the results of my ex-

amination of three amplifiers, by
Zeiss, sent me by Professor Abbe,
with the request that I would test

them photographically. Each of

these amplifiers had a virtual focus

of about 10.5 centimeters, and were
achromatic, but differed in con-

struction ; one was a meniscus, one
a plano-concave, and one a bi-con-

cave combination. Each was
mounted with a double screw, so

that either side could be turned to-

wards the objective. Professor

Abbe explained to me that the first

was the form which Zeiss has been
making for use at the end of the

draw-tube, but added that he has

"no reason at all for considering

this the best form, as this, of course,

could be made out by trial only."

He requested me, therefore, to

make the trials to ascertain " which
of the three would give the best

performance, and in which po-

sition."

I have now made these trials, and
communicated the results to Pro-

fessor Abbe ; but, as the subject is

one of general interest, I have
thought it worth while to publish

this brief memorandum. After
having ascertained the best position

which each of the new amplifiers

should occupy, in order to give an
image of Amphipleura pellucida of

a convenient size, I began by mak-
ing a photograph of a pair of frus-

tules of this diatom, with the Zeiss

one-twelfth inch and an amplifier

by Tolles. I then made a series of

photographs with the same object-

ive, all the other conditions remain-

ing unchanged, except that I short-

ened the distance enough to obtain

approximately the same magnifying
power, and substituted successively

the three amplifiers of Zeiss, which
I used first with one side, then

with the other, turned toward the

objective. The result of the trial

was, that with no one of the

Zeiss amplifiers, in either position,

could I obtain as good results as

with the Tolles amplifier ; the

images they gave were somewhat
deficient in brilliancy of definition,

but they were still more wanting in

flatness of field. As between the

several Zeiss amplifiers, I am dis-

posed to give some preference to

the meniscus, but the difference is

not very conspicuous. I see no
reason why it should be impossible

to construct amplifiers of this focal

length which should give flat fields
;

yet, certainly, the difficulty appears

to be greater than with those of

longer focus, and I have requested

Professor Abbe to ask Zeiss to make
for me an achromatic meniscus of

the focal length T have been suc-

cessfully using, and will report on
its performance so soon after I re-

ceive it, as I can give it adequate
photographic trial.

Notes on Fresh-Water Algae.

These notes are designed to

assist the learner, as he begins the

study of the algse, not by discus-

sing classification, or in any parti-

cularly scientific or systematic man-
ner, but by affording brief, gene-

ral descriptions of the plants found
in our ponds and ditches, accom-
panied by one, or more, illustra-

tions in each number of the Jour-
nal. The practical value of such

a course will, it is thought, be very

great ; not only as an aid to the

beginner, but in the course of time

a good series of illustrations of

Algse will be accessible for refer-

ence, which will be more valua-

ble than the best descriptions to

the advanced student.

In the preparation of these notes

the editor is assisted by Mr. Francis
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Wolle, to whose labors we are in-

debted for a knowledge of many
new and interesting plants, Ijelong-

ing to the fresh-water Algae. With
the cooperation of such an able and
enthusiastic worker, they cannot

fail to be of interest to the general

student, and of sterling value to

the specialist.

We are indebted to Mr. Wolle
for the excellent delineations of

Aptogonium, and also for the obser-

vations upon the reproductive pro-

cess of that plant, which are the

results of original investigation.

I. Aptogonium Baileyi, Ralfs.

This is one of the filamentous des-

mids, and one of the most beauti-

ful. So far as known, it is only

found in America. The
illustrations which we

five, are more true to

Tature than any we have
seen elsewhere. A, Fig. 6,

represents one side of a

filament, £ the same fila-

ment, seen with an angle

toward the eye. Previous

to conjugation the chlo-

rophyll, which is homo-
geneous in the young
plant, separates into two
oval portions {C)\ after

some time these unite,

their contents flow to-

gether, and the spores de-

velope. At first the spores

are small, oval bodies

25.4-" 30.48-" in diameter,

within the cells or joints

of the ordinary filament. As the

spores mature they enlarge, press

the walls around the aperture to-

gether and the sides of the fila-

ment apart, until they become
nearly three times their original

diameter [F) . When fully ma-
tured, the filaments separate in the

middle, and release the spores. A
filament from which the spores

have escaped is represented at G.

DD are end views of cells. This

alga was first found by Professor

Bailey. It is distinguished from
others of the same genus by its

margins, which are not crenate.

An alga found in Silesia, Dismid-
ium ewlatum, Kirchner, has its

margins also entire, but it differs

X.Ho
Fig. 7.

froKi our Aptogonium in the

form of the cells, which are

quadrangular, not triangular

in front view.

11. Destnidium Swartzii.

This is one of the most com-
mon of our desmids. The
cells are connected into long

filaments, which might not

at first be recognized as made
up of a series of desmids. A
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section across the length of the

filament would show that the cells

have a triangular shape, and if we
look at the filament in any position,

we will observe that it is twisted.

In this condition the plant is doubt-

less well known to most collectors
;

but it is not so usual to find it

fruiting. During the month of

September w^e obtained some excel-

lent specimens with well-formed

zygospores. The appearance of

the fruiting plant is shown in our

Fig. 7. This beautiful plant can

be easily grown in confinement, and
its process of growth and conjuga-

tion carefully studied without the

necessity of visiting its native pond
a second time. We have now some
perfectly healthy specimens of D.
ISwartzii, which were collected last

September. In fact, the same is

true of most Algas, even the most
delicate. We will give some hints

about growing Algfse in aquaria, in

a future number of the Journal.

A Method of Making Sections

of Insects and tlieir

Appendages.

BY J. D. HYATT, EX OFFICIO F.E.M.S.^

In studying insect anatomy it is

frequently necessary to make a sec-

tion through a part of the body,
or through some organ which con-

sists of several pieces, in such a

manner that the section will show
all the parts in their normal position.

How 10 make such a section

through hard, chitinous organs,

such as stings and ovipositors,

sufficiently thin to allow of exami-
nation by transmitted light, and at

the same time retain all the parts

in place, was a problem that, for

several years, defied all my at-

tempts to solve by any process on

*President of the N. Y. Microscopical
Society.

record. After many fruitless at-

tempts by other devices of my
own, the following very simple

method has proved entirely suc-

cessful.

The insect, or organ, is placed in

alcohol until it is thoroughly per-

meated by that fiuid, and then
removed to a clear, alcoholic solu-

tion of shellac, in which it may re-

main for a day or two.

Fit a cylinder of soft wood into

the well of the section-cutter

;

split this cylinder through the mid-
dle, and cut a groove in one or

both of the half-cylinders, sufficient-

ly large to admit the object with-

out pressure
;
put the two pieces

together with plenty of thick shel-

lac, and tie them with a thread.

When the shellac is quite hard,

which will be the case in a day or

two, place the cylinder in the sec-

tion-cutter, and after soaking the

wood with warm water, sections

the
-g-J-g-

of an inch in thickness,

or less, may readily be made.
Should the shellac prove so

opaque as to interfere with a

proper examination, a drop of

borax solution will immediately
remove this difficulty.

New Microscopes and Acces-

sories.

I.

The latest design for a stand is

the one which we illustrate on the

opposite page. The stand here

shown is made by Messrs. Sidle

& Poalk, of Philadelphia, who
have recently gone into the busi-

ness of manufacturing microscopes

and objectives.

The cut is so clear that but few
words of explanation are necessary.

The aim of the makers seems to

have been to produce a good, cheap
stand, which would be adapted to

all kinds of work. For ordinary
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purposes the stage is made of two
thin circular brass plates, the up-

per one, shown in the lower left-

hand corner of the engraving, fitted

to turn upon the lower, so that the

object can be rotated in

the field of view. The
stage can be centered.

The upper plate can be
removed, and two spring

clips attached to the

lower one, either above
or below, thus making
an excellent stage for use

with oblique light.

The aperture in the

stage has a standard
screw-thread, which is

intended to receive va-

rious accessories for illu-

mination, when it is de-

sired to have the mirror
move independently of

them ; and also to afford

a means of mounting the
selenite, so that it can be
revolved without turn-

ing the I^ichol prism.

The mirror and sub-

stage are both attached,

by sliding fittings, to the
same bar, which carries

them around the object as a center.

The circular piece at a right angle

to the stage, gives perfect steadiness

to the bar, and the movement is

very smooth ; this piece is gradua-

ted to show the angular di-

rection of the illuminating

pencil.

The sub-stage is adapted
to carry the larger accesso-

I'ies — polariscope, parabo-

loid, etc., and is also pro-

vided with a cap having the

society-screw, so

that objectives

may be used as

condensers. It

has a centering

adjustment.

The piece of

apparatus figured

in the cut, lying

Fig. 3.

—

The New Acme Stand.

immediately behind the stand,

screws into the sub-stage, and in its

upper part carries an admirably
constructed, adjustable diaphragm,
quite as good as the expensive iris-

diaphragm, of which it appears to

be a modification.

The body-tube measures 1^^
inches in diameter, and beside the

society-screw, it is provided with

the new screw, of 1 finches thread,

for low-power lenses of extreme

angular aperture.

The fine-adjustment moves the

entire body, and consists of an ad-

justable slide at the back part of

the arm, moved by a fine screw.

The slides of both the quick and
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the fine adjustments are of the pris-

matic or dove-tail form, with broad

bearings, to insure rigidity.

The horseshoe base is reversible,

so that greater steadiness can be in-

sured \vlien the stand is used in the

horizontal position. This base may
be removed and a polished walnut
foot substituted for it, thus con-

verting the instrument into a con-

venient class-microscope.

We can speak well of the design

and construction of the stand.

Inclined as in the illustration, it

measures 35 ^"^- in height.

It is sold, with the accessories

mentioned in this article, for $45.00.

The makers of this stand have
worked out the following series of

objectives,which we describe in their

own words, not having personally

examined them. The ^-inch of

32 ° resolves up to No. 5 of Moller's

balsam plate; the ^^-inch of 115°

up to No. 13, and the -l-inch of

120° up to No. 14 of the same
plate.

The Simplest Forms of Life.^-

BY B. EYFERTH.

[By republishing this work in

English, the Editor believes that

the labor will be best appreciated

by the amateur collector. To the

advanced student this classitication

will not be satisfactory, in every

respect. However, there is no ele-

mentary work of equal value to the

general student in English, or in

any other language. In carrying

out this translation, the plan of

arrangement in the original will

not be closely followed. The work
itself opens with the Algte, after

which follow the Rhizopoda. The
classification of the chlorophylla-

ceous Algae has been given in the

American Quarterly Microscopical

* Translated from the German, by the Edi-

Journal, and, therefore, will not be
reprinted in this journal at present.

The temporary omission of this part

of the work, will be amply compen-
sated for by the " Notes on Fresh-

Water Algse" which will appear
from time to time.

Our first installment will be the

classification of the Rhizopoda,
after which will follow that of the

Infusoria.

Dimensions are given in milli-

meters.—EDrroR.]

Rhizopods.

The bodies of rhizopods consist

of a homogeneous, nucleated plas-

ma. Dujardin called this substance

sarcode, Max Schultze and Colm
have shown that it is identical with
the plasma of plants. The rhizo-

pod body has no constant form, is

soft, and projections (pseudopodia)

constantly stretch out from the sur-

face and are retracted. These pseu-

dopodia serve for locomotion, and
also for seizing food. In some spe-

cies the pseudopodia are very fine,

branched, sometimes flowing to-

gether — anastomosing ; in others

they are thick, finger or lip-like.

AVithin the body are found many
small particles, generally one or

more nuclei, often Math prominent
nucleoli ; also one or more vacuoles.

Generally there can be seen an

endosarc and ectosarc. Many rhizo-

pods surround themselves with a

covering, which is either secreted

from the body-mass or formed of

foreign material. The covering has

an opening for the extrusion of the

pseudopodia, which also affords an

entrance for the particles of food.

The naked amoBbse simply envelop

their nutriment. In either case, di-

gestion takes place by the direct con-

tact of the food with the body-mass.

Little is known of the reproductive

process ; as yet only simple division

has been observed.
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Most of the rhizopods live in the

sea ; these have recently been stu-

died by M. Schultze and E. Hackel.

In the following classification only

Pseudopodia fine, branching, somewhat changeable,

Pseudopodia thick, very changeable

the common fresh-water forms are

given, some of which are placed,

by many authors, among the Infu-

soria.

Actinophryina.
Amoebina.

I. Family, Actinophryina.

Actinophrys.

Trichodiscus.

Plagiophrys.

The body shows a difference between the outer coat and the inner portion. The
pseudopodia placed upon the outer coat are thin, pointed, simple or branched, some-
times anastomosing. Movement very slow.

Body without an outer test,

pseudopodia radiating from the entire surface,

pseudopodia not covering the entire surface,

in a belt encircling the body,
lateral, in a bunch.

Body with an outer test,

test free, not fixed,

not incrusted with hard particles,

finely sculptured,

elongated, with terminal aperture,

retort-shaped, with lateral aperture,

not sculptured, structureless, membraneous,
elongated, with lateral opening,
spherical,

incrusted with foreign particles,

test provided with a long pedicle.

1. Genus, Actinophrys. Ehr. The
spherical body of the animal ap-

pears almost frothy, owing to nu-
merous vacuoles ; near the surface

a large contractile vesicle appears,

which projects outwards. The ra-

diating pseudopodia have an axis of

somewhat firmer consistence.

A. Sol. Ehr. Parenchyma alve-

olate, excepting a small, central,

thick portion. Passing outwards
the alveolae increase in

circular nucleus, with a
in the centre. Size as

0.06 d. Common.
A. Eichornii, Ehr. (^1. Sol. Kol-

liker, ActinosphmriuTn Eichornii.,

Hackel, Hertw., and Lesser.) Body
spherical, vacuolated throughout,
inner part distinctly separated
from the outer coat. The latter

with large, radial, vacuoles, and
several contractile vesicles : the
former with small, polygonal, thick-
walled vacuoles, and numerous nu-
clei, size 0.04—0.4. Not uncom-
mon in stagnant water.

size. A
nucleolus

large as

Euglypha.
Cyphoderia.

Trinema.
Gromia.

Pleurophrys.

Clathrulina.

2. Gen. Trichodiscus., Ehr. Body
spherical, with an equatorial zone
of pseudoj)odia.

T. Sol. Ehr. 0.055—0.111 d.

Among water-plants, not common.
3. Gen. Plagiophrys., CI. and

L. Body spherical
;
pseudopodia

streaming out from one part in a

bunch, branched, rarely anastomos-
ing. ISTucleus simple, contractile

vesicle not noticeable. According
to Hertweg and Lesser, the body is

enveloped by a thin, close, mem-
braneous lorica ; in such case these
forms properly belong to the suc-

ceeding group.

P. Sphcerica, CI. 0.03—0.04 d.

According to Claparede, vesicle

present. In river-water, not com-
mon.
P. Gylindrica, CI. Length 0.13,

breadth yi the length.

Pseudoj)odia terminal. Among
algse, rare.

4. Gen. Euglypha^ Duj. Shell

ovoid or flask-shaped^ formed of

hexagonal, spirally-arranged, plates.
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Pseudopodal opening terminal.

The plasma consists of two differ-

ent parts—a posterior homogeneous
portion with a simple nucleus, and
an anterior, granulous portion ; con-

tractile vacuoles in both. Pseudo-
podia homogeneous, branched, not

anastomosing,

E. Ampullacea, H. Carapace
flask-shaped, plates in 24 rows

;

aperture with 12 notched teeth,

0-OY L, 0.04—0.05 d.

E. Alveolata^ T)uj. Carapace

ovoid
;
plates in 8 rows ; aperture

with 8 fine teeth, 0.08—0.11, half

as broad. Not rare.

E. Glohosa, Carter. Shell spher-

ical, with small, neck-like carved

appendage. Plates often separated

by bands.

5. Gen. Gyphoderia, Schlum.
Carapace elongated, retort-shaped,

the neck-like extension obliquely

cut off by the oval, pseudopodal
aperture ; very finely marked with

regular six-cornered projections.

The plasma consists of two simi-

lar parts, the anterior contains nu-

merous contractile vesicles, the pos-

terior a nucleus. Pseudopodia nu-

merous, homogeneous, branched,

not anastomosing, C. Margaritacea.

Sch. {Lagynis haltica^ Schultze,

Euglypha margaritacea, Wallich.)

L. 0.125—0.2. In ditches, especially

in peaty soil.

6. Gen. Trinema, Duj. {Diffiugia,

Ehr.) Carapace elongated, egg-

shaped, turgid behind, structure- i

II. FAMILY

less, hard. Aperture lateral, oblique

to the axis, with borders bent in-

wards. The plasma consists of

two unlike parts ; the posterior is

homogeneous and contains the nu-

cleus with a nucleolus, the anterior

is granulated. There are three con-

tractile vacuoles,about one-third the
length from the anterior end. Pseu-
dopodia pointed, filamentous, not
anastomosing.

T. acinus, Duj. {Difflugia en-

chiles, Ehr.) f3.031, half as broad. In
fresh and old turfy water, not rare.

7. Gen. Groinia, Duj. Carapace
spherical, soft, membraneous, yel-

lowish-brown, with a small, round
opening. Pseudopodia long, fila-

mentous, branched, anastomosing.

G. Jluviatilis, Duj. Gr. up to

0.25 d. In stagnant water, with
plants, sometimes abundant.

8. Gen. Pleu7'ojphrys, CI. and L.

Carapace irregularly oval, formed
by the union of siliceous particles,

brownish. Pseudopodia very fine,

branched, anastomosing, carrying
granules.

P. sphfarica, CI. and L. 1. 0.02-0.1.

9. Gen. Clathrulina, Cien. Carapa-
ce spherical, fenestrated, on a stalk

;

colorless, later brown. Plasma
with numerous contractile vesicles,

and central nucleus with nucleolus.

Pseudopodia numerous, branched
and anastomosing,carrying granules.

C. elegans, Cien. Test, 0.06 d.

Stalk, 1—2 1. In ditches, among
algje, not common.

AMOEBINA.

Pseudopodia large, blunt, lip or finger-like
;
plasma with nucleus and contractile

vesicle.

Body without carapace,

pseudopodia not spread out or leaf-like,

circular, blunt, Amoeba,
part broad, part whip-like, Podostoma.

pseudopodia spread out leaf-like at the end, Petalopus.

Body with carapace,

carapace a product of secretion,

flexible, Pseudochlamys.
not flexible, Arcella.

carapace incrusted with foreign bodies,

without tubular prolongations, Difflugia.

with tubular prolongations (thorns), Echinopyxsis.

C^cJrJu^j- ^^^
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EDITORIAL.

Special Notice.

Subscribers will please remember
that their subscriptions are due in

advance. Bj remitting on receipt

of this number they will greatly

oblige the publisher, and save him
the time and labor required in

making out a large number of bills.

The receipt of the journal, here-

after, will be an acknowledgement
of payment received. Those who
are willing to assist in extending

the circulation of the Monthly, can

readily do so by referring to it in

their correspondence, stating that

they have received this number.

Aims and Prospects.

Entering once more upon a held

which is already strewn with the

wrecks of so many enterjDrises in

the line of scientific journalism, it

seems proper that we should say a

few words about the character of

our publication, and its prospects.

There has long been a recognized

demand for a good, authoritative

periodical, devoted to the micros-

cope and its practical applications.

Popular in its form and aims, yet

sufficiently technical to be valuable

to the serious student. It is such a

journal that we propose to issue.

How well we shall succeed in meet-
ing the wants of our readers, remains
to be seen. A number of susbcribers

have already requested articles on
certain subjects, and we intend to

furnish them as soon as practicable.

We are always ready to receive

requests and suggestions of this na-

ture from correspondents, and will

give them early attention ; if readers

will express their desires, they will

greatly assist us in selecting articles

to meet their wants.

We wish to impress the fact,

upon the minds of our subscribers,

that the columns of this journal are

freely open to them for the dis-

cussion of subjects of general inter-

est. Only well-tempered and
courteous criticism will be allowed,

but any side of any subject will be
fairly presented. The corresj)on-

dence column, and the " Questions

and Answers " will offer every fa-

cility for discussion, criticism, and
giving and imparting information.

We cordially invite subscribers to

make free use of the facilities thus

offered.

Concerning original articles for

the body of the journal, they need
not be long or exceedingly scien-

tific. In truth, our paper is not

large enough to admit lengthy ar-

ticles, such as were published in the

Qiiarterly. It is far better adapted

to popular articles, embodying the

results of observations by amateur
workers, descriptions of minute
forms of life, hints designed to assist

young students, accounts of the

habits and peculiarities of the micro-

scopic animals and plants found in

various places, and to contributions

that possess a general interest, or are

valuable as records of discoveries.

AVith these suggestions in mind, no
one need hesitate to contril^ute what-
ever seems to be of value ; and no
isolated fact concerning the minute
inhabitants of the world revealed

by the microscope, can fail to in-

terest the student of natural science.

In carrying out this scheme, the

journal does not lose its value as a

scientific periodical. Apart from
its influence in fostering the study
of microscopy among amateurs, the

student of special branches will

find much to interest him in the

articles on classification, on fresh-

water AlgD3, and in the translated

articles which will appear from
time to time ; and also in the edi-

torial " Review." To the physician
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and medical student who would
use the microscope intelligently,

it will be an invaluable aid.

In this connection we may refer

to the very valuable articles which
were announced in our prospectus,

as forthcoming. Some of them
will not appear immediately, but
the promises we have made will be
fultilled to the letter, and as early as

practicable.

This editorial is already so long

that we can merely touch upon our

prospects. We will only add, that

the outlook is exceedingly en-

couraging. The encouragement we
have received, before the issue of

our first number, has exceeded our

expectations. If a corresponding
readiness to support the Journal
is shown by those who receive this

number, the • first year of its exis-

tence will prove successful beyond
all anticipation. We have rea-

son to congratulate ourselves for

the hearty reception which the

Prospectus has received ; and for

the very substantial evidence of con-

fidence in our representations and
management.

It is our intention to increase the

size of the Journal, and to render
it more valuable and attractive in

every way, so soon as the subscrip-

tion-list is large enough to justify

the additional expense that would
be thus incurred. In this way, we
hope to establish a periodical that

will more fully represent the status

and progress of microscopical in-

vestigation in America.
In conclusion ; the Journal is

designed to further the interests of

microscopy in all branches of

science ; it favors every advance in

knowledge, every improvement in

objectives and the methods of

using them ; supports everything
within its sphere that is good, con-

demns what is not good, opposes
humbug and pseudo-science, and

strongly advocates the adoption of

a micrometric unit, based on the

French metric system.

Review.

The August number of the

Journal of the Royal Microscopi-

cal Society contains several import-

ant articles ; two are by H. J. Car-

ter, F. R. S., the first describing a
" New Species of Excavating
Sponge, Alectona Millari : and a

New Species of Rhaphidotheca,

R. affi7iis /
" the second is " On a

New Genus of Foraminifera, Aph-
rosina InforiniH^ and Spiculation

of an Unknown Sponge." A very

able paper by Professor Balbiani,

entitled " Observations on NotoTn-

mata Werneckii, and its Parasitism

in the Tubes of Vaiccherict " is

translated from the Annales des

Sciences Natxirelles. The paper

opens with an historical summary,
from which we learn, that as early

as 1803 Yaucher observed peculiar

swellings upon Yaucheria^ caused,

as he supposed, by the insect

named by Miiller Cyclops Iwpula,

which he considered were similar

to the galls of the higher plants.

Several writers of later date ob-

served the same excrescences, but

Ehrenberg was the first to deter-

mine the nature of the animal

which had its origin within them.

He named it Notommata Wer-
neckii; beyond this specific deter-

mination of the animal, we have
heretofore known very little about

it. As this curious rotifer may be

looked for by some readers of the

Journal, we quote from the article

as follows :
" On examining the

tubes of the Vaucheria ( V. terres-

tris), I distinguished on the greater

number two kinds of laterally

placed excrescences :—the one easi-

ly recognizable as the organs of

reproduction, from their character-
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istic form ; the other much larger,

generally club-shaped, representing

a kind of pocket, or elongated cap-

sule, nearly at right angles to the

principal filament, and having the

same green color,

I oj)ened one of these, and saw
the parasite gradually disengage

itself from the green matter. It

was a blackish and extremely soft

body, continually contracting and
modifying its shape."

The parasitic cysts, in which the

animal developes, are only the per-

sistent branches which bore the

reproductive organs, greatly in-

creased in size. The animal lays

its eggs within the capsule and
then dies ; the eggs hatch in ten

or fifteen days, when the young
rotifers make their exit into the

surrounding water, through open-
ings in the walls of the plant.

They soon return to the plant

through openings, just as they left

it, dejDOsit their eggs, and die. iV.

parasitica and iv . Petromyzon are

two other species of this genus,
which are said to inhabit the

spheres of Volvox glohator.

A recent contribution of Professor
Karl Mobius, bids fair to keep alive

the discussion about the animal ori-

gin of Eozoon Canadense, for a con-

siderable time to come. The j)aper

is abstracted and extensively illus-

trated, in two numbers of Natxire.

We cannot do justice to the views
of Professor Mobius by any ab-

stract in the short space at our dis-

posal ; but we may say, that he
has evidently devoted much time
and labor to the study of the struc-

ture known as Eozoon^ and he has

reached the conclusion that the

Eozoon structure is not of animal
origin. Both Dr.W. B. Carpenter
and Principal Dawson have criti-

cised the work of Professor Mo-
bius, and none of his statements
seem to have altered the opinions

of those able investigators. The
subject cannot be properly studied

without very careful preparation,

and intimate acquaintance with

foraminiferal structure. For this

reason, we consider that the most
competent authorities on this sub-

ject are Dr. Carpenter and Princi-

pal Dawson, and we still hold to

the belief in the animal origin of

Eozoon.
We must add, however, that we

have long wished for a good view
of the structure that Dr. Carpenter

has described, but have not seen it

on any slide we have examined.

A full and complete memoir on
the subject of Eozoon^ is in course

of preparation by Dr. Carpenter

and Prof. Dawson.
We are obliged to leave untouched

many interesting subjects in the

"Review" this month, owing to the

space required for other matter.

Catalogue of the Diatomaceae.

The very valuable " Catalogue of

the Diatomacese," by Frederick

Habirshaw, of New York, has been
revised, enlarged and brought up
to date by the author, in the expec-

tation that it would be published

by Dr. J. Pelletan, editor of the

late Journal de Micrograjohie,

Paris, France. After, extensively

advertising the book in his journal,

and soliciting subscriptions for it,

both Dr. Pelletan and his journal

have mysteriously disappeared. In
concluding his " Review " in the

June number of the Journal de
Micrographie^ the learned Doctor
says farewell in a few graceful

sentences, telling his readers that

he intends to take a " vacation

"

during the months of July and
August, and that he would not
issue his journal again until Sep-
tember or October ; at which time,

we doubt not, he expected to
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recuperate his mental and physical

vigor.

We have undertaken to publish

the " Catalogue of tlie Diatomacese"

as a subscription book, to be issued

in four parts, at one dollar and a

quarter each, and an advertisement

of the work will be found elsewhere

in this Journal.
We call attention to the publi-

cation in this place, because we be-

lieve it is of sufficient scientific

value to justify an extended editor-

ial notice ; and also because we
wish to say that it is our intention

to make it, in every respect, a work
which shall be worth}' of a place in

the finest library.

As the book will not be com-
menced until a sufficient number of

subscriptions is secured to insure the

completion of the work, those who
intend to secure copies w^ill do well

to subscribe immediately.

Each part must be paid for as it

is issued, but no payments in ad-

vance are desired.

CORRESPONDENCE.

On Central Light.

To THE Editor:—The following lit-

tle "wrinkle" has, no doubt, occurred to

many of your readers, but as I have never

seen it mentioned in any article on the

microscope, I thought it might be new
and useful to some.
As I continually have occasion to care-

fully test the performance of various ob-

jectives, I find it of importance, in secur-

ing the best definition, to have the light

as nearly central, or coincident with the

optic axis of the microscope, as possible.

To effect this, having placed the object

on the stage, and focussed, I remove the

eye-piece, and placing the eye centrically

at the end of the tube, observe the image
of the diaphragm and mirror, projected at

the back of the objective. This should

appear as a disc of light in the centre of

the latter. If the spot of light is not

circular in outline, or does not appear
central with the lenses of the objective,

adjust the mirror or diaphragm, or both,

until it is so. The aperture of the dia-

phragm may be perfectly central, and yet

the light which strikes the object be re-

ceived through only a part of the open-
ing, from one side of the mirror, thus

giving oblique illumination, and more or

less imperfect definition, although often a

better resolution of close lines.

This adjustment of the light is so

easily and so quickly effected and, with

good lenses, gives such uniformly good
results, that 1 tind it of great advantage.

Edward Pennock.
Philadelphia, Dec. 6th, iSjg.

[The full benefits of strictly central

light are seldom reaped by microscopists,

and this note of Mr. Pennock has certain

practical bearings which many of ourread-
ers would do well to observe. Our corres-

pondent has found, by experience in test-

ing objectives, that strictly central light is

better for definition, than the light which
comes from the mirror carelessly adjusted.

Such evidence commends itself to the

reader's attention. In a future number
we shall discuss the subject of illumina-

tion quite thoroughly, and explain why
certain results are obtained by particular

methods. What we wish to urge now, is

the value of a good diaphragm. By far

the greater part of microscopical observa-

tion is carried on by what is called central

light, but what in truth, is not central.

In the course of our own observ^ations

we almost never work without the small-

est diaphragm-hole in use, and it is a

source of wonder to us that so many
really excellent observers seem to be ab-

solutely ignorant of the advantages of a
diaphragm. Hardly one man in a dozen
appreciates its value, and yet, we might
almost say that we could tell at a glance,

whether a familiar object is shown with

or without a diaphragm. A suitably-

arranged diaphragm will be of more value

to the student, than a dozen of the more
elaborate traps sold to aid microscopists

in their work.

—

Ed.]

A Note From Mr. Tolles.

[We have received the following note

from Mr. Tolles, which we publish at his

request.

—

Ed.]

Boston, Dec. 23, 1879.

R. Hitchcock, Esq.;

Dear Sir— I have your letter of 22d
instant.

All I wish at your hands is the state-
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ment that I disavow the use of the expres-

sion "-|-i8o°" (as Hkewise " i8o°-|-") as

applied to objective angle of aperture, and
deny ever having written or printed the

same in either form, otherwise than to

point out the error of its use.

Yours respectfully,

Rob't B. Tolles.

NOTES.

—No account of the meeting of the
American Society of Microscopists, at

Buffalo, has yet appeared, and the synop-
sis which we intend to give is crowded
out of this issue. The presidential ad-
dress, by Dr. Ward, was very interesting

;

and we will publish abstracts from it in

our next number.

—The expert evidence which has been
offered during the course of the trial of

Mr. Hayden, at New Haven, for murder,
possesses some features of interest to

microscopists. After the mass of evi-

dence, which has been given by the scien-

tific gentlemen on both sides, it will be
strange if any jury of ordinary intelligence

can decide what is right or wrong. Really,

there is much confusion where there
should be none at all ; whether the micros-
copist is or is not able to positively iden-
tify human blood, or any other kind of

blood, is not a matter of opinion, but of

fact and experience ; and there should be
no dilly-dally about it. In our next issue
we will review the evidence, and show-
how easily a man can make assertions
under oath, which, after more thorough
study, he would discover to be unfounded.

—In preparing diatoms in siiit., Mr.
Paul Petit proceeds as follows : In order
to destroy the cellulose, the diatoms are
placed in strong nitric acid for twelve
hours; they are then washed,dried,and slow-
ly burned on the cover-glass. To mount
them, oil of lavender is dropped upon the
cover-glass, which is then inverted upon
a drop of balsam on the shde, and the
sHde is warmed in the usual manner. Oil

of lavender is the only medium which Mr.
Petit has found, that will thoroughly dis-

place the air in such valves as those of
Melosira niiinularia and certain others.
It is a good plan to mount some frustules
cleaned in the ordinary way, along with
those in situ.

—Endamceba Blatta. Prof. Leidy de-
scribes this organism as follows :

" Endamceba.
General character and habit of Aviceba;

composed of colorless, homogeneous,
granular protoplasm, in the ordinary nor-
mal active condition without distinction

of ectosarc and endosarc ; with a distinct

nucleated nucleus, but ordinarily with
neither contractile vesicle nor vacuoles.

Endamceba blatt/e.

Eine art Protetis. Seibold : Beitr.

z. Naturges. d. wirb. Thiere, 1839.

Jide Stein.

Anwbejiforin. Stein : Organismus d.

Infusionsthiere, 18G7, II, 845.

Aniceba Blattce. Biitschli : Zeits. f.

wis. Zoologie, 1878, xxx. 273, Taf.
XV., Fig. 2G.

Initial form globular passing into spher-
oidal, oval, or variously lobate forms,
mostly clavate and moving with the broad-
er pole in advance. Protoplasm finely

granular, and when in motion more or less

distinctly striate. Nucleus spherical,

granular, with a large nucleolus. Distinct

food particles commonly few or none.
Size of globular forms 0.054""" to 0.075"""

in diameter ; elongated forms 0.075""" by
O.OG""" to 0.15'"™ by 0.09""" Parasitic in

the large intestine of Blatta orieiitalis.

The Endamceba blattce affords a good
example of a primitive, active nucleated
organic corpuscle, or a so-called organic
cell without a cell wall. In the encysted
condition it would be a complete nucleated
organic cell. E7idanioeba may be recom-
mended as a convenient illustration of

a primitive form of the organic cell on ac-
count of its comparatively ready access."

This amoeboid has been described by
Prof. Biitschli under the name of Amceba
Blatta, but as it has no contractile vesicle

nor any differentiation of endosarc and
ectosarc, it is not an Amoeba; and it is un-
like Prota?nceba, for it has nucleus.

—A bunch of Sphagnum, which Prof.

Leidy recently (June, 1879,) examined,
contained no less than forty species of

Rhizopods belonging to the genera Difflu-
gia. Nebela, Arcella, Heleopera, Quad-
rula, Centropyxis, Hyalosphenia, Eu-
glypha, Assulina, Sphejioderia, Cyphod-
eria, Trinema, Placocista, Pseudodifflu-
gia, Clathrulina, Hyalolampe, Acantho-
cystis, Amphizonella atid Ama'ba. The
list is given in full in the Proceedings of
the Academy of Natural Sciences of
Philadelphia. We mention the various

genera for the benefit of those readers who
may be interested in studying Rhizopcds.
With the Rhizopods were associated
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numerous desmids, diatoms and other

organisms. Sp/uignum is the generic

name of a kind of moss which grows in

bogs—it is often called bog-moss. The
moss which Prof. Leidy examined was
found in a cedar swamp in New Jersey.

We need hardly add that it would be well

for collectors to take home bunches of

moss which they find in marshy places, as

it is quite likely to furnish, not only such

organisms as Prof. Leidy describes, but

also the most beautiful and delicate

rotifers.

—A circular to the members of the

American Postal Microscopical Club has

been issued by the Managers, requesting

immediate renewals of membership, in or-

der that the circuits may be arranged and
boxes put in circulation. No new circuits

will be established, but applications for

membership will be "entertained to the

extent of filling vacancies." Such appli-

cations should be sent to the managers
at Troy, N. Y. The officers for the en-

suing year are the following : President,

Rev. Samuel Lockwood ; Secretary, Rev.

A. B. Hervey; Ass't Secretary and Treas-

urer, Joseph McKay ; Managers, R. H.
Ward, M. D., and C. M. Vorce, Esq. We
would urge the members to reply to the

circular immediately, for by doing so they

will hasten the time of starting the boxes

on their circuits.

—In the Third Annual Report of the

Department of Public Works, of Chicago,

a few pages are devoted to some remarks

of Mr. B. W. Thomas, who has subjected

the water of that city to microscopical ex-

amination. A full-page lithograph plate

accompanies the article, and shows the

more common forms of plant and animal

life that are found in the Chicago water.

The remarks of Mr. Thomas can hardly

possess more than a local interest ; there-

fore, we cannot give space to a lengthy

notice of his work. It is unfortunate that

the specific names of the inhabitants of

the water were not carefully determined,

and given in the report, for its intrinsic

value would have been thus greatly en-

hanced.

QUESTIONS AND ANSWERS.

[This column is freely open to all who desire in-

formation upon any subject connected with micros-

copy. It is hoped that the readers will reply promptly
to the questions which are asked.]

I. Can any reader inform me, what is

the highest magnifying power that has

been obtained by a microscope }

This is a question that was asked in

the (2uarterly and I have waited patiently

for some one to reply, but have not re-

ceived any satisfactory answer yet.

W. M.
New York.

2. I would like to be informed, why
objectives made for the resolution of test-

objects are more under-corrected than
those intended for ordinary Work ?

J. W.
New York, Dec. 15, 1879.

MICROSCOPICAL SOCIETIES

CAMDEN, N. J.

One of the most active of our Societies

appears to be the Microscopical Society of

Camden, N. J., of which Mr. A. P. Brown
is the President. This Society has a room
of its own, which the members have fitted

up with a neat floor of narrow boards,

finished in oil, suitable furniture, a hand-
some case containing an herbarium, in

which almost all the plants of New Jersey

are represented, and another case of the

minerals of New Jersey and the adjacent

States. Among the interesting objects

exhibited at a recent meeting may be
mentioned, living Stentors and a mounted
Melicerta by A. P. Brown ; a handsome
preparation of the foot of a garden spider

by A. W. Vail, showing the beautiful
" combs" by which the insect manages its

web, was shown by the Secretary Mr. J.

L, De LaCour ; the circulation in a sala-

mander by Dr. Geo. P. Fortiner. The
Society seems to be in a very prosperous

condition.

NEW YORK.

We have a very full report of the pro-

ceedings of this Society, furnished by the

Recording Secretary, dating from the

meeting of September 5th, but it was re-

ceived too late to be published entire.

We extract the more interesting parts as

follows

:

Sept. 5th. Mr. Hitchcock read a short

paper, on the conjugation of the Zygne-
macea;, which was illustrated by black-

board drawings. Mr. Van Brunt then

discussed some facts relating to the

subject, which he had also observed in

these plants; and both gentlemen after-

wards showed some of the specimens, as

found in different stages of their exis-

tence. President Hyatt stated that he

and the Recording Secretary, Mr. Shultz,
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attended the Buffalo meeting of the
" American Society of Microscopists

"

and enjoyed a very pleasant time, both in

hearing the interesting papers and dis-

cussions, and witnessing a tine exhibition

of instruments and objects, in which he
and the Secretary participated.

Mr. Hitchcock proposed a scheme
which he thought would, if adopted by
the Society, add greatly to the interest and
value of the meetings. His remarks may
be summed up as follows : In order to

secure some interesting objects for exhi-

bition at every meeting, he proposed that

a number of the most active members
should agree to collect specimens of living

plants or animals for each meeting. These
members should be divided into compa-
nies of two for each collection, and he had
prepared a short list of members arranged
according to the plan proposed. During
inclement weather, it is expected that the

gentlemen appointed will furnish mounted
objects, or material or apparatus of interest

in place of living forms. In addition to

this, it was proposed that there should be
a popular address delivered every two
months, upon the evenings of the regular

conversational meetings. Invitations should
be issued to ladies and gentlemen who
are known to be interested in scientific

studies. A scheme for table-work was
also brought forward, which was intended
to afford practical instruction in methods
of preparing, mounting and studying speci-

mens.
October 3rd, 1879. M. Hyatt exhibited

a section of the silicious coat of Equisetiim
hymnale, or common scouring rush, by
polarized light—a gorgeous object. He
announced that he prepared it by first

scraping off the matter which adheres to

the inner surface of the cuticle, then
bleached it by steeping it in Labarraque
solution, afterwards washing in alcohol
and mounting in balsam. Mr. Wall
showed his method of mounting opaque
objects in wax, by cutting thin sheets of

black wax into circles, placing a disc upon
the slide, fixing a brass curtain-ring in the
wax by the application of heat, and cover-
ing the cell thus made by thin glass, after

which he finished it in the usual man-
ner.

Public conversazione held Oct. 17th,

1879. This was the first of the meetings
provided for by a recent resolution.

A popular address was delivered by Mr.

J. D. Hyatt, the President. He was in-

troduced by Mr. Braman, who made a few
very happy remarks upon the history and
condition of the Society. The subject of

Mr. Hyatt's address was " The Mechanism
of Insect-Stings" which he illustrated by
blackboard sketches,and greatlymagnified,

colored drawings on paper. He fully ex-

plained to the audience the elaborate

compound levers and muscles, by which
great rapidity and much power was dis-

played by the Bee in thrusting its stings

into the flesh.

This address was attentively Hstened
to by a very intelligent audience of about
200 ladies and gentlemen, who, at the
conclusion were shown into the smaller
meeting-room, where twenty-nine micros-
copes with attractive objects, were exhi-

bited.

ILLINOIS STATE.

The Illinois State Microscopical Society
recently held its semi-annual meeting, at

which Mr. Colgrove delivered an address
on " Recent Microscopical Work." He
stated that while no discoveries of special

interest had been made in microscopy,
during the past six months, the micro-
scope had contributed materially to the
sum of human knowledge, during this

period. He reviewed the subject briefly,

stating that the discussion of the question
of aperture had ceased ; the advocates of

low angles, with the exception of Mr.
Wenham, have apparently abandoned the
field while makers are now producing ob-
jectives of high angular aperture ; and
we find that those best qualified to judge,
generally recommend the immersion ob-
jective, used with a fluid whose refractive

index is the same, or nearly the same,
as that of crown glass.

In this matter we do not fully agree
with Mr. Colgrove. The discussion is

not dead, but sleepeth.

Continuing his remarks, the speaker
said that Prof. W. Fleming has recently
published a detailed account of his exten-
sive researches on the structure of nuclei,

and their behavior during the process of
cell division, according to which the
nucleus consists of

:

1. An investing membrane.
2. An intra-nuclear net-work, consist-

ing of an extensive system of ramified
filaments, exhibiting at intervals, thicken-
ings or pseudo-nucleoli.

3. The true nucleoli.

4. A pale ground-substance filling up
the remaining space, and devoid of visible

structure in the living state, but assuming
a granular, fibrillar appearance by the
action of reagents.

The subject was afterward taken up by
the medical gentlemen present, and dis-
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cussed at considerable length. Dr. Cur-
tis stated that since the appearance of

Klein's Atlas, he had devoted some time
to the investigation of these statements;

that, with high powers, and the object just

out of focus, he had seen an appearance
something like that illustrated by Klein,

and described by Fleming as an " intra-

nuclear net-work." When the corpuscle

is in true focus its surface presents a
granular appearance, of a somewhat regu-

lar pattern, like the surface of a rasp-

berry.

The meeting closed with an exhibition

of interesting objects.

GRIFFITH CLUB, MICH.

The Griffith Club of Microscopy, of

Detroit, Mich., is a new organization

which we are glad to hear from. We
have a report of a paper read at its second
monthly meeting by Mr. J. C. Holmes.
The paper was on " The Progress and
Uses of the Microscope", and is not

readily summed up.

Mr. Holmes' paper was listened to with

the closest attention and was highly com-
mended by his associates. At its close

Prof. E. W. Wetmore, President of the

Club, presented the following formula for

determining the magnifying power of a
microscope :

1. Divide ten inches by the nominal
focal length of the objective ; this will

give the magnifying power of the glass.

2. Divide ten inches by the linear dis-

tance between the centers of the field-

glass and the eye-glass of the eye-piece.

3. Multiply these quotients together and
you will get a close approximation to the

working power of the combination, when
used with the standard length (ten inches)

of tube.

To put the above in mathematical form,

let F O equal the nominal power of the

object-glass : let F I equal the distance be-

tween the lenses of the eye-piece; then 100
divided by F O multiplied by F I, equals

the magnifying power of the instrument.

For an instrument with a longer tube,

substitute the length of the tube for the

first ten inches in the formula.

After the announcement that Dr.
Main, of Jackson, Mich., would, at the

ne.xt meeting of the Club, read a paper on
his specialty, " Section Cutting," the for-

mal session ended.

SAN FRANCISCO.

We are obliged to omit from this issue

a report of the San Francisco Society.

Reviews of Books.

The Microscopist.—A Manual of Micros-
copy and Compendium of the Micros-
copic Sciences, Micro-Mineralogy,
Micro-Chemistry, Biology, Histology,

and Pathological Histology. By J. H.
Wythe, A. M., M. D. Third edition,

with 205 illustrations. Philadelphia

:

Lindsay and Blakiston. (8vo. Price,

$4.50-)

This is a book of 250 pages, printed on
good paper with clear type, and replete

with excellent illustrations. It is so well

known to microscopists, however, that we
need not enter into a detailed review of

its contents. There are some portions

that should be rewritten to bring them up
to date, particularly those which relate to

the capabilities of modern objectives ; but
in speaking of this we may also add that

there is not one single published work,
treating of the microscope, which em-
bodies the results of recent investigations

upon the theory of the microscope, the

proper methods of illumination, and va-
rious other subjects of theoretical and
practical importance. Most of the illus-

trations are printed in one or more colors,

on full-page plates, thus greatly adding
to the good appearance of the book.

The field covered is a large one, em-
bracing all the subjects mentioned in the
title, and many others. The work con-
tains much that is not usually found in

books of a similar character e. g., the

micro-chemical tests, and some tables

giving the classification of certain animals
and plants.

We believe it is a valuable work for the

sreneral student.

Exchanges.
[Exchanges are inserted in this column without

charge.]

Polyzoa, Palates of Mollusca, Foraminifera, Sponge
and Holothurian-Spicules, Synapta-Anchors, Chirod-
ota-Wheels, Echinus-Spines, Minute Sea Shells, in ex-
change for Polyzoa, Foraminifera, Histological and
Pathological preparations, etc. Also, a quantity of
Sea Shells in exchange for Land and Fresh-Water
Shells.

F. M. HAMLIN, M. D.,
Auburn, N. Y.

J. J. B. Hatfield. Arsenal Avenue, Indianapolis,
Indiana, will exchange Bleached Plant-Sections for

good Diatomaceous material. List furnished on ap-
plication.

For fine specimens of Tingis hyalina, send a
stamped envelope to

ALLEN Y. MOORE,
186 Dodge St., Cleveland, Ohio.
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Fallacious appearances among
the Fresh-water Algae.

III. Fresli-water Algse are often

the subjects of peculiar transforma-

tions in tJieir life-history, both
before and after they have attained

maturity. A knowledge of a few
of these may help the novice to

bridge over some of the difficulties

he meets with in his studies. There

are several very common plants

found about the outlets of springs,

in trenches and small ponds, belong-

ing to the genus Conferva, Link.,

including also forms which Thuret
needlessly separated as Microsjpora,

in consideration of the greater

abundance of microspores found in

the cells of the iilaments. There
is a number of species belonging
to this genus ; they differ in the

||I!iililIIiji||jlJl!ii3^

thickness of the iilaments and the
proportionate length of the cells.

I shall notice the fallacies incident

to four of them.
In Fig. 5, A represents the nor-

mal condition of Conferva floccosa,

Ag. Diameter of filaments measures

.0005"-.0006"(12.7/"-15.2-"); length
of articulations 1—2 diameters.

Fruiting cells {F) are often swollen
in the middle. The microspores
may be occasionally seen escaping
through an aperture in the side of

a cell. The more singular tranK-
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formation occurs in sterile plants
;

the granular cliloropliyll becomes
homogeneous, separates from adjoin-

ing cells, and forms sub-spherical

masses, as B C ; at the same time

the firm outer structure of the

cells, or filaments, changes to a soft,

colorless, gelatinous sheath, and
then gradually widens to an appear-

ance resembling D ; the sub-spher-

ical, green cells divide ; thus we
have, instead of the representation

of Conferva^ a typical Mormospora.
Mr. Cienkowski, of St. Petersburg,

observed a similar transformation

in species of JJlothrix, and infers

that all plants hitherto classified

under Ilormospora, are doubtful

species. "We have a number of

plants Avhich possess or assume the

generic character of this genus.

They are filamentous, and composed
of a series of cells surrounded by a

wide, gelatinous sheath, similar to

the sheath which encloses the

filaments of Hyalotheca, of Didy-
mopriura, and of young forms of

Bamhiisina. These are certainly

distinct forms. Hormiscia moni-

liformis^ Ktz., has a similar, though

closer sheath, but may be looked

upon with doubt. During the past

summer I found a plant of like

structure, purplish color, but much
thinner ; it suggested the name
Hormosporapurjpurea; another one

received from Prof. Hobby, of

Iowa, I have temporarily named
Hormospora Hohhyi. These three

have a uniform character through-

out, and yet are so like the forms

of Conferva and Ulothrix approach-

ing decay that their specific identity

may be questioned.

The study of living specimens of

these forms is recommended as

profitable work.

To return to the fi^ures,^ G re-

presents Conferva fugacissima,

Roth., and is put in merely for an

illustration of variety; ZT is a

fertile filament of Microspora vul-

garis, Thuret ; /is the same in a

transition state ; -/is more advanced,

and Austin older and so absolutely

distinct it could not be recognized.

If taken away from less developed
forms, it might pass for a good
form of Ulothrix I L is Conferva
ahreviata, Rabh., in its usual con-

dition ; M the same in a distinct

and new form ; the cytioderm

has become more gelatinous and
wider, the cell contents globose,

finely granular, and covered with

a very thin, scarely perceptible

envelope. At one end of the

filament, these cells are represented

divided ; JY shows them divided a

second time. The plant in this

stage of its life also resembles

Hormospora and would make a

good species. Passing through a

stage of dissolution, the cells con-

tinue to divide and redivide—early

habits cling to them even unto the

end. O YG^veQQni^ Conferva punc-
talis, Rabh., and P a form derived

from it, which would make a good
species of Qlomtila, Ktz.

To identify fresh-water Algse,

repeated examinations should not

be considered needless.

F. WOLLE.

Preparation of Ranvier's

Picro-carmine.

BY S. H. GAGE.

The preparation of this excellent

staining agent is somewhat diflScult,

owing to the fact that the right pro-

portions of its ingredients and the

precise operations for its manu-
facture have not been definitely de-

termined.

Ranvier's directions are, to add

an ammoniacal solution of carmine

to a saturated solution of picric acid,

until saturation. Four-filths of this

mixture is then evaporated in an
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oven, allowed to cool, then well fil-

tered and the filtrate evaporated

to dryness. When wanted for use

the dry powder is dissolved in water,

in the proportion of one part by
weight of picro-carmine, to one

hundred parts by weight of water.

It is very difficult to decide when
the mixture of carmine and picric

acid solutions becomes saturated,

and the simple watery solution soon

hecomes mouldy.
Some experiments were made in

the anatomical laboratory of the

Cornell University to determine
definitely, if possible, the process of

making a solution that would keep
for any length of time.

1. It was found that equal parts

by weight of picric acid and carmine
gave the best results. ^

2. The picric acid should be
dissolved in one-hundred times its

weight of water, using heat if

necessary.

3. The carmine should be dis-

solved in fifty times its weight of

strong ammonia.
4. Mix the two solutions. It

seems to make no difference in the

result which solution is poured into

the other.

5. Use porcelain evaporators and
glass funnels.

The best results were obtained
when the solutions were made at

the ordinary temperature of the

laboratory, 17° C, and then eva-

porated tliree-fourths at a tempera-
ture of 40°-45°C. The solution

should be allowed to cool, and
filtered through two thicknesses

of filter paper. The filtered liquid

is then evaporated to dryness at

40 ° C. or at the ordinary tempera-
ture.

*One gramme each of picric acid and
carmine will make enough picro-carmine to

last an individual or a small laboratory a long
time. The best carmine, that known as No.
40, should be used.

If the preparation has been
successful the residue dissolved in

one-hundred times its weight of

water should give a clear solution,

after filtering. Make 50'^-'=- of such
a solution and filter it through two
thicknesses of filter paper and a

fine cotton filter moistened well and
crowded into the neck of the

funnel. Filter the solution four or

five times through the same filter,

and a clear solution will probably
be obtained. In case a clear solution

cannot be obtained by repeated
filtering, the whole of the powder
may be dissolved in the i3ro]3ortion

given above and allowed to stand

a few days in a tall, narrow vessel. If

the finely suspended particles settle,

the top will be clear and may be
decanted ; but if the fluid remains
cloudy, a quantity of ammonia
equal to that originally used should
be added to it, and the evaporation
of three-fourths should be re-

peated with the subsequent filtra-

tion and evaporation to dryness.

Usually, however, if the method
given above be followed, one will

succeed the first time. In case the

third evaporation should not give

a clear solution, it is advisable to

begin again with new materials.

When a clear solution is obtained
there should be added to every
lOO'^'^- of the picro-carmine 25'^-'=-

of strong glycerine and lO^^-^- of

95 per cent, alcohol ; there Avill thus
be formed a permanent solution,

that may be kept perfectly clear by
filtering once in five or six months.
The characteristics of this stain-

ing fluid are very clearly set forth

by Ranvier as follows :

1. The staining is double,—some
parts staining red and others yellow.

2. The carmine is entirely neu-
tral.

. 3. If desirable, the yellow color

may be removed by soaking in

water.
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If the preparations stained in

picro-carniine are mounted in gly-

cerine the latter should be acidihed,

as for Frey's carmine—glycerine
100 parts, acetic or formic acid 1

part. If the sections are to be
mounted in balsam or damar, they
should be carried directly from the
staining solution into 95 per cent,

to 100 per cent, alcohol, and soon
afterward cleared in oil of ^cloves.

In this way but very little of the
yellow color will be taken out by
the alcohol.

Note.—There have been three
ways of preparing the picro-car-

mine described.

1. That by Ranvier in his TraitS
Technique de Ilistologie, p. 100.

2. That given by Oreswell Baber
in the Qttarterly Journal of Micro-
scojncal Scieiice, 1874, p. 251.
In Mr, Baber's method the evapo-
ration is at the ordinary tempera-
ture, and there is no filtration after
partial evaporation. He gives the
following test for the solution

:

" Place a drop of the solution on a
piece of white filter paper, and
allow it to dry, when, if the picro-

carmine be good, a yellow spot is

formed, surrounded by a distinct,

red ring.

_
3. That given by Rutherford

his Practical Histology, p. 173.
Equal parts of picric acid and car-

mine are mixed at a boiling tem-
perature, and evaporated fo dry-
ness without intermediate filtra-

tion.

Cleaning Foraminifera.

In regard to cleaning Foramini-
fera when mixed with sand, all the
authorities say that if the dry sand
and shells be thrown or sifted into
water, the sand will sink and the
shells, because they contain air, will
float. The very reverse of this is

nearer the truth. If dry sponge

sand rich in Foraminifera be sifted

into water, nearly all the shells will

sink, and whatever floats will be
sand, spicules, and an occasional

foraminifer. Trial will prove this

to be so.

To separate the shells from the
sand, sift all the material into water,

stir the floating film of sand until

all that will sink has done so ; a
slide dipped under what still floats

will show it to be all sand, often a

group of sand grains surrounding
and enclosing an air bubble.

Take about a teaspoonful of the
wet sand, and put it in a shallow,

nearly flat-bottomed dish or saucer,

and put on water enough to cover
it to a depth of about a quarter of

an inch. Now by rotating the dish

with a circling movement the Fora-

minifera will work out of the sand
and gather on its surface, mostly at

the center, but by carefully inclining

the dish and i-egulating the speed
of the circling movement the mass
of shells can be worked to one side of

the heap of sand, and thence dipped
up with a ball-pipette almost entirely

clean and free from sand, but
usually mixed with sponge spicules,

which it is almost impossible wholly
to get rid of. A boiling in weak soda

solution will often improve the

shells.

As little water as possible must
be used in washing, as too much
will stir the sand as well as the

shells, and but little sand must be
washed at one time. o. m. voece.

—Since our last issue we have
received the July number of Dr.
Pelletan's Journal de Microgra-
phie, which we supposed had ceased

to exist. This fact will not inter-

fere with the publication of the Ca-

talogue of the Diatomacem which
we have announced. The American
edition is the only one which has

the sanction of the author.
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New Microscopes and Accesso-

ries.

This month we illustrate Crouch's
" Histological Microscope " the cut

of which is furnished by Messrs. J.

W. Queen and Co., of Philadelphia,

who are the agents for Mr. Crouch.

J.' lU. JLU.

The stand is advertised as "the
cheapest binocular made," and in

respect of price it lias few rivals.

The illustration renders a careful

description unnecessary ; there are

so few parts to the stand that

nothing we can say would be of

special service to the reader.

The stage is quite thin, and the

object-carrier does not add much
to its thickness. The tube which
receives the sub-stage accessories is

screwed into the under part of the

stage and can readily be removed
for oblique illumination.

The base is sufficiently heavy,
graceful, and stands very hrm with
the body in any position ; we cannot
perceive that there is any super-

fluous metal in any part of the
instrument, hence it is light and
portable.

The mirror-bar swings laterally,

thus affording ev-

ery facility for il-

luminating objects

with extremely ob-

lique light.

With the excep-
tion of the base,

the stand is of well

finished brass, and
is, on the whole, a

useful and attract-

ive instrument.

When inclined as

in the cut the stand

measures about
35c.m. -j^ iieight.

This microscope
with one pair of

eye-pieces in the

case, is sold for

$50.00, with the

_^ addition of a one-

__^^-
'

inch and a quarter-

inch objective for

$75.00.

The monocular stand, somewhat
different in construction, with one
eye-piece and case sells for $32.00.
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The Buffalo Meeting of the Am-
erican Society of Microscopists.*

The Second Annual Meeting of

the "American Society of Micro-

scopists took place at Butfalo,

IST.Y,, during the month of August,

1879.

Opening Session.—The proceed-

ings opened at the Central School

Building (High School of Buifalo),

on Tuesday, August 19th. Dr.

R. H. Ward, the President of the

Society, called the meeting to order

and introduced Dr. H. R. Hopkins,
the President of the local com-
mittee, who delivered the following

address of welcome :

" Mr. President and Gentle-
men : Let us exchange congratula-

tions upon this occasion of the

meeting of the American Society

of Microscopists.
" I most heartily congratulate

each and all of you who have the

pleasure of remembering that you
assisted in the work of founding
this Society, and I also congratulate

all of you who have the opportunity

of attending this meeting and of

enrolling your names on the list of its

members. I also ask you to congra-

tulate the citizens of Buffalo upon
the fact that this meeting is held in

our city.

" I congratulate you upon the

hearty cordiality with which you
are made welcome by every mem-
ber of your local committee, and
the various societies and associa-

tions which that committee repre-

sents, and I ask you to congratulate

us upon the cheering prospect that

our expectations of the pleasure of

listening to your deliberations are

so near fruition.

"Again I congratulate you upon

* This Report was written for this Jour-
nal by Mr. George E. Fell, to whom our
thanks are due.

—

Ed.

the fact that there is an American
Society of Microscopists, and I be-

lieve that the work of recording

what Americans have done and are

doing for the advancement of this

dejDartment of science, can safely

be trusted to the future of this So-

ciety. With this thought in my
mind I must congratulate you upon
the j)i'ospect of having with you
one who has had the rare good for-

tune to teach the world how to

make objectives, whose angles strad-

dle far outside the limits which au-

thorities had fixed as the boundaries

of the possible. Let us give all

honor to the modest yet noble Am-
erican, Mr. Charles A. Spencer, at

once the father and the genius of

modern microscopy.
" Bright and pleasing to me as

are these thoughts with which I

would welcome you on this occa-

sion, there are others which call for

still more hearty congratulations. I

sincerely congratulate you upon the

nature of the study which this So-

ciety is intended to facilitate and
encourage. The labor of the micro-

scopist is a hopeful labor, and al-

though discouragement and des-

pondency will come to all, although

many must fail and but few suc-

ceed, yet in the light of the glo-

rious triumphs of the various

makers and workers of the micro-

scope—triumphs which within the

period spanned by the memory of

many now present, have produced
the high degree of perfection of our

optical and mechanical appliances
;

triumphs which have given birth to

whole departments of scientific

knowledge — neither discourage-

ment nor despondency can long

prevail. But beyond and above the

glorious inspiration which history

gives us, are we not made hopeful

by the feeling that the indomitable

perseverance and faith which im-
pel the student to strive and seek
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after new truths, are of themselves a

sign and a promise, that to some
patient seeker nature is still waiting

to reveal herself.

"Therefore I congratulate you
upon the nature and character of

the work you have in hand, upon
the sublime patience, courage and
glorious achievements of the fathers

—upon the character, the zeal, and
the inspiration of your co-workers,

and upon the organization which
gathers all these elements and from
them weaves the web of progress.

" In behalf of your local commit-
tee and the different learned and
professional societies which that

committee represents, it welcomes
you to Buffalo. May your meetings
and deliberations be as profitable to

you as they will be entertaining

to us."

At the conclusion of his address

Dr. Hopkins introduced the Hon.
Oeo. W. Clinton, of Buffalo, ^.Y.,
who spoke in behalf of the So-

ciety of Natural Sciences of Buf-
falo. He was followed by a short

but interesting address by Profes-

sor Thos. F. Rochester, of the Uni-
versity of Buffalo, in behalf of the

medical fraternity of the city. A
portion of this address we quote as

follows :

" A physician must either be him-
self a microscopist or must have al-

most daily recourse to one, for the
necessary information to practice

his profession correctly and con-

scientiously, not to say successfully.

]^othing is hazarded in taking for

granted that a large proportion of

this audience consists of medical
men. The microscope, at first a

necessity for professional instruction

and information, becomes a delight

and attraction which captivates its

employer and leads him on and on
in the boundless fields of science

which it unfolds to him and illumi-

nates with a beauty of design and

structure of which no description

can give an adequate idea, and of

which the most abstruse thought
and the most vivid imagination
could never have conceived.

" What the microscope has done
and is doing for medicine can only

be alluded to. By it alone we ob-

serve the minute homogeneous and
wonderful processes by which the

human body is evolved from a

simple cell to the complete structure

we call man. By its information we
recognize diseases as local and para-

sitic which for ages had been con-

sidered constitutional. By it the

various secretions and excretions of

the body are examined, and it alone

often determines whether important

organs are functionally or struc-

turally disordered. In chemistry, by
determining form, it often enables

the examiner to predict probable

properties. These things and many
others the microscope has done for

medical science. How much more
it will do it is difiicult to surmise.

Your chief reason for gathering

here from all points, many of them
far distant, is to extend the know-
ledge and to promote the use of

microscopy. Such meetings, apart

from their delightful social ele-

ments, must afford you great plea-

sure and information, and by every

advance you make is medicine cor-

respondingly aided and elevated."

To these cordial addresses of

welcome, the President of the

Society responded in the following

words.
" It is no common pleasure to be

able to receive and accept the wel-

come tothis Society extended by you,
and through you by the citizens of

Buffalo, and to give voice to the

reciprocation by our members to

your words of courtesy and apprecia-

tion. We meet you under peculiarly

pleasant circumstances. Those of

us who had the pleasure, some years
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ago, of attending tlie Buffalo meet-
ing of the American Association for

the Advancement of Science, will

never forget that meeting as dis-

tinguished not only by its high
scientific standard, but also by the

cordial, thoughtful and delicate

hospitality which made the week
memorable ; and from the prompt
acclamation with which the invita-

tion to meet in your city at this time
was accepted last year, I fear you
really have acquired a reputation

which will some time be trouble-

some. But for all this, we have
been pleasantly disappointed this

summer. We expected the careful

and convenient arrangements which
your committee have made for our
comfort and our work ; but we never
dreamed of their supplying us with
the coolest, not to say the coldest,

weather that was ever seen in the

midst of dog-days.
" In one other respect our position

is peculiar. Our Society is in its

infancy, only one year old, and just

learning to walk, but though small

in years, its size is considerable, its

membership large, and those who
are interested in it represent not

only the various centers of scientific

culture, but also the most quiet and
secluded nooks in the country. We
are brought together by an enthu-

siasm almost unknown in any other

branch of science. We are stimula-

ted by the study of those little things

which lead a philosopher to call

God great in great things, greatest

in the smallest.
" We meet with the expectation of

a most profitable session ; and we
thank you heartily for your interest

and encouragement."
The business of the meeting then

proceeded. Dr. Carl Seller, of Phila-

delphia, was elected Secretary pro
tern., and Mr. Geo. E. Fell, of

Buffalo, Treasurer^ro tern. The re-

gistration and election of new mem-

bers occupied the remainder of the
first session.

Afternoon Session. After the
election of new members. Prof. D.
S. Kellicott, of the State Normal
School of Buffalo, read a paper
entitled "Observations on Lerneo-
cera cruciatar Attention was first

called to the fact that very little

work had been done upon the ex-

ternal parasites of the fish. Dr.
Baird's ''History of the British
Entoiiiostraoa " being the only work
treating of them in 1864, and al-

though some fifteen years had
elapsed since then and many papers
had appeared concerning the higher
forms of Crustaceas those treating

of the lower forms are very few.
" Few species have been described,

especially among such as are para-

sitic in our fresh-water fishes, while
the habits and history of still fewer
have been published."

After making some remarks about
this group of parasites. Professor
Kellicott gave the results of his

studies of the Lerneocera cruciata.

The paper was very interesting and
valuable, and it was illustrated by
carefully prepared drawings.

It was discussed by Prof. Albert
H. Tuttle of Columbus, Ohio, and
by the author.

Prof. Tuttle then addressed the

Society " On the Structure of the

Spinal Chord in a Branch of Marsi-

pobranch Fishes." The paper was
illustrated by black-board sketches,

and sections of the human spinal

chord and of the spinal chord of

the lamprey were shown. Professor

Tuttle considered that the best way
to study the human brain was to

begin with observations on the

lowest classes of the vertebrata, and
work up.

The subject was discussed by Dr.
Carl Seller, of Philadelphia, and
Prof. J. Edwards Smith, of Cleve-

land, Ohio.
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Mr. Chas. Fasoldt presented the

Society with a slide of his remark-
ably tine rulings. A letter from the

Mayor of the city of Buffalo was
received inviting the Society to

visit the new city buildings.

The meeting then adjourned to

meet in the evening at St. James Hall

to listen to the President's address.

The address of President Ward
was delivered before a large au-

dience. Although from necessity

somewhat popular in form, it con-

sidered many subjects of gi'eat im-
portance.

The address is lenghty and in-

structive. We have not sufficient

space to publish it in full, but the

following copious abstracts will un-
doubtedly be read with interest

:

address by president r. h. ward.

" Members of the American So-

ciety OF MicRoscopiSTS I Siucc this

is a new Society, as yet without a

history, a policy, or a thoroughly
organized membership, it is be-

lieved that an informal address, in

a popular form, in regard to the

position and objects of our Society

will be more timely and useful than
such a technical report of original

work as would usually be expected
in a president's annual address.

" The formation of this Society,

and the presence of the audience
here to-night to welcome its first

public meeting, brings us to the
contemplation of a branch of

science, insignificant in years, tri-

vial in respect to its means and ob-

jects of study, but great in its accu-

mulated results, and in its record
of influence exerted upon the re-

cent progress of human thought
and the development of modern
science ; a department of learning
almost every step in whose progress
has been a revolution. It is scarcely

more than a hundred years since an
enthusiastic friend of the micro-

scope announced certain improve-
ments in the instrument as render-
ing it " agreeable to the curious." It

is within the memory of persons now
only in middle age, that a majority
of people still considered the instru-

ment merely an elegant toy, that
an author who brougnt one to this

country at a cost of $1,000, was
derided for his foolish expenditure,
and that the high price of superior
English instruments was repeatedly
and formally stated as the reason of
their limited sale in this country,
where they are now commended by
their cheapness, compared with
those manufactured here. It is only
thirty or forty years since the Eng-
lish opticians, both theoretical and
practical, began the development of
the really modern microscope, a

work in which they were soon aided
and sometimes surpassed by their

friends in France, Germany and
this country. It is about the same
length of time since the brilliant

discoveries of Ehrenberg spread
abroad from Germany, fascinated
the naturalists of England and this

country, and taught the whole
world the possibilities of the new
means of research

;
yet in those few

years an amount of work has been
done which it is the labor of a life-

time to review. A dozen years ago
the microscope was so complete and
satisfactory that some admirers
considered it to have reached its

limit of practicable improvement.
One author called it the only per-
fect instrument, by which it was
meant that it was the only instru-

ment of human construction whose
performance equalled its theory,

whose adaptations to its objects
left nothing further to be desired,

in whose contrivance or execution
human science had nothing further
to ask from human art. Yet every
succeeding year must have been a
surprise to such an author ; the per-
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feet instrument has become more
perfect, though it is manifestly

faulty still ; the stand has been
made less clumsy and more steady,

less complicated and more conve-

nient, less showy and more durable,

less costly and more useful. The
objectives have been improved in

definition, greatly increased in

available aperture, and supplied

with far better appliances for cover-

adjustment ; the immersion system
has become universally introduced,

its use extended to the means of

illumination, and the advantages of

a literally homogeneous fluid recog-

nized ; the binocular arrangement
has grown from an experiment of

disputed value to a priceless luxury
if not a literal necessity ; means of

illuminating at definite and known
angles have become available ; the

spectroscope, and the sensitized

plate of the photographer, have
become powerful accessories; and
the instrument of which that proud
remark was so lately made, has al-

ready become obsolete and grotes-

que, one of the curiosities of history

rather than an instrument of pre-

cision well fitted for delicate scien-

tific work.
* * * •» -^ * -Sf

" It is as easy to found a general

as a local society, but not so easy to

secure its permanence. Our infant

Society, the first anniversary of

whose birthday we celebrate to-

night, begins its life at a time most
fortunate. Never before could it

have been born with half the pre-

sent chance of life. The favoring
circumstances seem strong, and the
hindrances those only that are in-

herent in the circumstances amid
which it must live, if live it can.

We enter the field with courage and
enthusiasm. Success seems to be
simultaneous with effort. The first

meeting was equal to our hopes
;

the second surpasses the first. But

we must realize that the magnitude
of the project involves the most
serious responsibilities. To justify

its name, an American society must
be American ; it must be neither

meagre nor local ; it must have a

large, active, and permanent mem-
bership, well distributed among the

various sections of the country ;
it

must include names of recognized

ability and influence, and must be

really representative of American
microscopy ; it must be a power as

well as a name. To make it feeble

would be a failure, to make it local

would be a farce. Yet the obstacles

in the way of success are such as

might well check any faith but the

enthusiasm of youth. Distances are

great in this country, and not all

men of science are men of wealth

or of leisure. Many persons of

distinguished qualifications for

membership have written that dis-

tances are too great, and that the

time and expense involved will

prevent their participation. * * *

Furthermore, it is well known that

some who can give the time to

attend distant meetings, have other

plans which, unless they can be
harmonized, will stand more or less

in the way of this. The practical

questions, then, of how often these

meetings should be held, and over

what range of territory, and by
what means a steady and adequate

attendance can be maintained after

the attraction of novelty has ceased

to act, and the tax upon time, and
thought, and money has become
felt, should receive the most serious

and deliberate consideration, and all

the aid that can be derived from the

experience of others, in order that

our plans may be wise and our

success permanent.

" One of the most important ques-

tions, theoretical and practical com-
bined, which is now fairly before
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the microscopical world and still is in

an unsettled state, is that of gaining

definiteness and uniformity in mi-

crometry. In this field emergencies

have arisen during the past year

which have compelled me to take

considerable responsibility, as well

as to perform a large amount of

work, trusting that the generous

approval of my colleagues would
accept and ratify what seemed at

the time and what seems now most
consistent with the interests of

science and the dignity of this body.

It will be reiiiembered that a year

ago, just at the close of our India-

napolis meeting, resolutions were
offered favoring the adoption of the

metric system for micrometry, and
the one-hundreth millimeter as the

unit to be employed, inviting

foreign cooperation, and accepting

an offer of standard micrometers
from Prof. William A. Rogers of

the Astronomical Observatory of

Harvard University. None of these

points, save the last, were new or

unconsidered. They had been
studied at leisure for years by many
members who were present. The
metric system had been adopted by
all the civilized world except Russia,

England and the United States

;

and its universal adoption was, as a

rule, earnestly desired and favored

by the educated and scientific

classes. It has been adopted, or

recommended after mature delibe-

ration, by the National Academy of

Sciences, the American Metrologi-

cal Society, the American Associa-

tion for the Advancement of

Science, by the American Society of

Civil Engineers, the United States

Coast Survey, the United States

Marine Hospital Service, the Am-
erican Medical Association, the

Congress of Opthalmologists, and
by the largest state and local medi-
cal societies and by leading medical
schools and journals, by numerous

boards of education, college facul-

ties and local scientific societies,

and by experts in various branches
of science and art. On the other
hand, the resolutions contained
some minor faults, mostly in mat-
ters of taste or tact, which could
have been easily remedied by refer-

ence to a committee. But there
was no time for reference or for
adequate discussion, and rather
than discourage their object by
failure or postponement, they were
adopted and referred to the local

societies for consideration. They
were passed unanimously, at a small
session, it is true, but by the same
vote which established this Society
and authorized its meeting here
to-day. As too often happens, their

incidental faults attracted more at-

tention than their really scientific

object. The unit proposed was evi-

dently too long for integers and too
short for fractions, and "unlikely to
receive a single ajjproval either at

home or abroad; the proposal of
international action, though its ob-
ject was universally approved, was
in a form not likely to accomplish
that object, and the liberal offer

of Professor Rogers was wholly
misundei-stood and perverted, until

it took the form of the preposterous
statement that it was proposed to
make Professor Rogers' microme-
ters standard as distinguished from
those of other (!) makers, not the
least amusing of all the blunders
and absurdities of this precious
statement being the association in
any manner of trade, rivalry or
mercenary considerations with tlie

work of one of our most generous
scientists who has freely shared
with the public every result of his

labors, while spending thousands of
dollars upon his investigations with-
out a thought or a possibility of
ever seeing the money again. It

soon became evident that an or^an-



32 THE AMERICAN MONTHLY [February,

ized treatment of the subject was
required to secure a proper and un-

prejudiced discussion of the objects

of the resohitions. Feeling much
responsil)ility as the presiding offi-

cer of this Society and of one of

the oldest of the local societies,

but having no authority to appoint

an evidently necessary committee
that should represent not only this

Society but also sections of the

country not yet named upon our

rolls, I brought the subject before

our local association, and we in-

vited all the societies that could be

reached to join with us in the selec-

tion of a National Committee for

the consideration of this subject.

The response from the large and
active societies, and from dis-

tinguished individuals, was a cor-

dial and almost unanimous approval.

Many of the societies nominated
to the committee members dis-

tinguished as specialtists in this

branch of microscopy ; both soci-

eties and eminent scientists con-

tributed valuable opinions upon
all the points at issue ; and a large

committee was organized which
will at a proper time tender a

report of progress to this Society,

And while speaking of this com-
mittee, I will take the liberty of

saying that it would be a pleasure

to me, and I doubt not to all of us

on this side of the Lakes, if our
friends from Toronto or Montreal,

or any other points in the Domin-
ion which may be represented here,

would nominate members, and thus

make it an American instead of a

national body. To prevent confu-

sion or misapplication of the prac-

tical suggestions which follow, and
which naturally belong to this time
and place, it is necessary to antici-

pate the report of the committee
so far as to say that it will recom-
mend to this Society to rescind its

approval of the 1-100 millimeter

as the unit for micrometry, and to

so modify the form of the other

resolutions as to leave the import-

ant questions of accurate measure-

ments and convenient and scientific

nomenclature in a favorable form
for the attainment of valuable re-

sults.

"Whether this Society, as such,

shall continue to be known as

actively interested in this reform,

it is for you, not me, to say ; though
I sincerely hope that the members
will unanimously agree with me in

judging that it ought to do all that

its influence, without dictation, can

do in this direction. But I, for

one, do not deem the decisions of

societies or other corporate bodies

decisive and final. I am not much
elated by their approval, or dis-

couraged by their opposition. I

have an average amount of respect

for the motives but not for the

efiiciency of legislation. In State,

in church, in science, it is possible

and easy to carry out laws about
in proportion as they are unneces-

sary. People who do not need
government are easily governed.

Persons who appreciate authenti-

cated micrometers will use them if

they can with or without the ap-

proval of societies ; and those who
do not desire them will be about as

little controlled by ofiicial decisions.

While the encouragment and sup-

port of societies and of officials is

welcome and valuable, as far as it

extends, I have more faith in

the power of individual influence,

and to that I look for an example
which is able to settle this question

beyond appeal.
" In our micrometry we have the

anomaly of a system of work capa-

ble of a precision almost if not
quite unknown elsewhere to human
art, for what other wholly artificial

proceedure possesses a demonstrated
limit of accuracy inside of the
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l-300,000tli of an inch, and yet,

until now, we have made no rea-

sonable effort to free ourselves from
avoidable errors known to be many
times larger than that amount.

While coal at $4.00 a ton and mus-
lin at six cents a yard are, or at

least pretend to be, measured with

apparatus that has been carefully

verified by standards of known
quality, we have been measur-

ing spaces almost infinitesiin al-

ly small by standards of only

commercial quality and posses-

sed of manifest and uncorrected

errors. This fact is too suggestive

of the days when micrometers con-

sisted of grains of sand, and clip-

pings of wire ; with the odds
against us, that we know how to do
better. Arrange your microscope

so as to magnify 3,000 or 4,000

times, making the one-thousandth

of an inch on the stage seem three

or four inches long through the

lenses, then arrange an ocular mi-

crometer so that the magnified one-

thousandth of an inch shall be cov-

ered by, for instance, one hundred
divisions of the ocular scale, and
finally ascertain exactly liow many
of the one-thousandths of an inch

on that or any other plate will be
similarly measured by precisely the

same one-hundred divisions above
it. Judging from my experience
and that of others who have tried

the experiment, you will probably
find a perfectly measurable discrep-

ancy between the different spaces

of the same name ; so that even
your own measurements, with the

same apparatus, will not be com-
parable with each other unless, as

often done, you select some one
average s])ace as a basis of compar-
ison, and are careful to use only
that. Now we are trying to

ascertain which of these various

spaces is the correct one ; or if not
one is right, then to obtain one that

shall be ; or if that cannot be done,

at least to determine a known error

from which we can compute defi-

nite results. This is not a question

of makers, or dealers, or trade

interests in any form, but of un-

inixed and independent science.

We are attempting to procure a

standard because we need it, and
we hope for the cordial assistance

of microscopists of really scientific

spirit in the difficult work of attain-

ing it, and in the almost equally

important task of bringing it into

general and respected use. I call this

a standard for convenience, and not

in a strict or ultimate sense. Strictly

it is only an authenticated copy of a

standard, or portion of a standard,

namely, of the world's standard

meter or standard yard ; and hence
the importance, not fully shared

by the original meter itself, of its

corresponding perfectly with its

theoretical length.
" The adoption of the metric

system has a formal sound, and its

difficulties have been, to say the

least, well represented. But, to

the extent of its use in micrometry,
it really presents no difliculties and
many advantages. The value of

the millimeter and its decimals

must be made familiar to the mind
for other purposes, even for the

understanding of exclusively En-
glish literature, and to use it for

our own measurements and state-

ments will merely assist to keep it

fresh in mind. The English sys-

tem, or rather tradition, presents

no pair of units so convenient for

the microscopist as the millimeter

for large objects and the 1-lOOOth

millimeter for small ones. For the

purposes of most people, for use in

micrometry alone, it is sufficient

to remember that the millimeter

is about one-twenty-fifth of an
inch, and surely that is no great

intellectual task. Nor would it
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waste a large portion of a life-time

to learn the whole series from the

meter down, remembering that, in

round numbers, the meter is a yard,

with three or four inches to spare,

the decimeter one-tenth of that 40
inches, or 4 inches, the centimeter

one-hundredth of that 40 inches,

or 4-lOths of an inch, and the milli-

meter one-thousandth of that 40
inches, or 4-lOOths or l-25th of an

inch. The real difficulty lies, I

believe, not in memorizing the

value of the few new units re-

quired, but in the awkward and
useless habit of stopping to trans-

late every item from the new unit

to an old one. Any one can add
a few new words to his vocabulary,

a few new units to his tables, with-

out harm. The telephone and the

phonograph have brought no dis-

aster along with their new double

Greek names. An educated per-

son can learn in an hour all the

new terms, values, and proportions

of the whole metric system, with

its interesting and suggestive rela-

tions ; and the time would be well

spent though he never used the

system again. But I also know by
experience that he can also use it

again easily. When you once learn

by a little practice to think in the

new units the same as in the old,

the apprehended difficulties vanish

unaccountably and can scarcely be
brought to mind again.

"Aside from the selfish though
sufficient motive of our conven-

ience, I hope we shall practically

adopt the metric system, because

we can thus contribute a trifle of

influence towards its general intro-

duction. It seems plain enough
now that our country made a seri-

ous mistake in not adopting it at

first ; and T am satisfied that it is

still best for us to use it, notwith-

standing the greatly increased diffi-

culties in our way.

" The legal uses of the micro-

scope, offer a department so large

that it might almost be regarded

as a new science under the name
of microscopical jurisprudence

;

and a few suggestions in regard to

that subject will occupy the remain-

der of this address. Some of its

details, as for example the discrim-

ination of blood and other im-

portant varieties of stains, have
been treated, and conveniently, un-

der medical jurisprudence, though
they are not medical to any extent,

and though they belong properly

here. Others are entirely new and
are appropriately and I understand
in the opinion of the courts, just

as properly objects of judicial con-

sideration as are the so-called med-
ical portions.

-X- w -X- * v!- -Jt -x-

( To be continued.)

o

Tlie Simplest Forms of Life."^

BY B. EYFEKTH.

Rllizopods.—

(

Continued. )

1. Gen. AmcBba, Ehr. Body al-

most always in flowing movement,
hence constantly changing its form.

The round, finger-shaped pseu-

dopodia extend only in one di-

rection at a time, Ijroaden at the

ends to resemble drops, and then

the rest of the flowing plasma

follows. Nutriment, especially

diatomacefe, is more or less comple-

tely enveloped by the flowing

plasma, and the indigestible

portions are released by the same
movement.

Although the swarm-spores and

Plasmodia of the Myxomycetes are

* Translated from the German, by the Edi-

tor.
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very simular toA maibce, the latter ap-

pear to be independent animal forms.
A. princeps, Elir. Pseudopodia

thick, cylindrical, rounded on the

ends, common.
Other species are A. radiosa,

Ehr., with pointed pseudopodia

;

A. hilimbosa, Auerb., A. dijjfluens,

Ehr. A. actinojyhora, Auerb.; A.
verrucosa^ Ehr., A. Umax, Ehr., and
others, which, however, run toge-

ther and call hardly be regarded as

distinct species.

2. Gen. Podostoma, CI. and L.

Besides the broad, locomotive pseu-

dopodia, these animals are provided
with moving flagella which seize

the prey.

P. jiUgerum,, CL and L. In stag-

nant water with Algee and Infusoria.

3. Gen. Petalopus, CI. and L.

Pseudopodia radiating from one
place, expanded at the ends.

P. dijfluens, CI. and L. Form
rather constant, rounded behind, in

front abruptly cut off.

4. Gen. Pseudocldmnys, CI. and
L. Carapace soft, curved, shield-

shaped, the concave side up, a

central opening closed by a thin

membrane. Plasma sheath-shaped,

with firm central nucleus, and
numerous vacuoles in the outer

part. Pseudopodia long, finger-like.

P. Patella, CI. and L. Carapace
almost bivalvular, interior brown-
ish-yellow, without yellowish-gray.

0.04 1.

5. Gen. Arcella, Ehr. Caraj)ace

shield-shaped, consisting of two
plates, according to Hertwig and
Lesser with intermediate hexagonal
panel-work, at least, the surface

appears to be very finely panelled.

Plasma with nuclei and contractile

vesicles.

A. vidgaris, Ehr. Carapace at

first transparent, later brownish or

,
blackish. Form varies much, at one
time flat, at another arched, smooth
or with large facets, imprints,

corners, or projecting points {A.
dentata, Ehr.). The plasma does not
entirely fill the carapace, from a
central mass filamentous portions
radiate to the borders. Nuclei
numerous. Pseudopodia finger-like.

0.05-0.16 d. Common, among water-
plants.

A. patens, CI. and L., Carter.

{Pyxidula opercidata, Ehr., H. and
L.) Carapace brownish-yellow, or-

bicular, arched above, with small
knobs, open beneath, and with a

narrow border. Plasma orbicular,

with a nucleus. 0.02 d.

A. hyalina, Ehr., Fres. ( Gromia
hyalina, Sch., Dijjiugia enchelys,

Schn,, Lecythemnhyalinum, II. and
L. ) Carapace almost spherical,

transparent, thin but not flexible,

with short neck-like projection.

The plasma entirely fills the cara-

pace. Pseudopodia homogeneous,
branched, sometimes anastomosing.

Q. Gen. Pi-ffl/ugia, Leclerc. Cara-

pace made up of diatomaceous re-

mains and other foreign particles,

cemented or bound together by a
membrane. Pseudopodia finger-

shaped.

1). oblonga, L. {D. proteiformis,

Duj.) Carapace ovoid, with terminal
opening. 0.1-0.25 1. Common,
among water plants.

P. spiralis, H. Carapace retort-

shaped, with tangential opening.
Surface with undulatory elevations

or spiral folds. 0.25 d. or less, l^ot

common.
7. Gen. Echinopyxis, C. and L.

{Centropyxis, Stein, Arcella, Ehr.,

Duj.) Carapace spherical, consti-

tuted as in Piflugia, but with hol-

low, curved thorns.

E. aculeata, C. and L. 0.25 d. or

less. In ditches, with plants.

Gregaeina.

Stein places the Gregarina among
the Phizopoda, but others regard
them as belonging to another class.
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The Gi'egarina are single-celled,

tube-shaped organisms, with a firm

cuticula and liquid parenchyma
filled with granules, without a

mouth
; nourishment is taken in by

absorption through the walls of the

body. They live as parasites in the

intestines of other animals, e. g., the

earth-worm, leech, snails, etc. One
of the most interesting of these

animals, Monocystis -proteus^ Stein,

lives in the body of Cyclops quadri-
cornis. If a Uyclops is subjected
to pressure at a time when the ova-

ries are filled with blue-black eggs,

these are forced out. Sometimes
there may be also seen to issue

some of these parasites, which were
difficult to observe at first, owing
to their color. The small, cylindri-

cal body, pointed in front, is con-

stantly changing its shape without
moving much from its position. It

is a periodical forward and backward
movement ; the entire body from
front to back sw^ells and stretches,

whereby the most elegant, but con-
tinually changing outline is pro-

duced. As the little animal some-
times occurs accidentally free in the
water, it has been described by sev-

eral observers as an infusorium, by
O. F. Miiller as Proteus tenax, by
Ehrenberg as Distigma tenax. Its

true nature was first made known
by Stein.

EDITORIAL.

This number will be sent to

many persons who are not sub-
scribers, but who are known to be
interested in scientific studies. We
hoj)e that a large number of these
will send us their subscrij)tions,

especially the physicians, to whom
the elouENAL will certainly be of
great value. It costs but $1.00 per
year, and the subscription-list must
be a large one to make our enter-

prise profitable at such a low price.

We consider that the success of our
undertaking is already assured, and
have to thank the microscopists of

the country for their very generous
and early support.

Forth-coming Articles.

We are obliged to ask the indul-

gence of our readers for postponing
our review of the expert-evidence
in the Hayden trial, which was
promised for this number. Dr. J. J.

Woodward has favored us with
some valuable notes relative to his

own testimony, but the report of

the Buffalo meeting of the A. S. M.
occupies so much space that these,

with much other interesting matter,

has to be withheld. We might, in-

deed, have condensed the account of

that meeting and brought it out in a

single number of the Jouknal, but
we thought that if the proceedings
were of sufficient account to demand
any special notice, they deserved to

be fully reported in a microscopical

journal. The address of the Presi-

dent, Dr. R. H. Ward, will be
found to embrace much that is in-

teresting, particularly that part

which embodies the results of his

personal observations. Among the

articles for publication which we
have on hand, or which are already
written, we may mention the fol-

lowing :

The " Preparation and Mounting
of Objects," No. 1 of a series

;

" The Examination of Signatures ;"

" Ilackel's Classification of the Pro-
tista," translated from the original

work
; .

" The Objectives which
Afiiord the most Accurate Know-
ledge of Histology ;" "The Prepa-
ration and Mounting of Objects ;"

" A Mechanical Finger ;" " Obser-
vations on a Foetal Lung ;" " How
to Make the New Wax Cell;"
" How to Cut and Grind Glass
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Slides ;" " How to Cultivate Fresh-

water Algae in Aquaria ;" " Notes
on Actinosjphmrium eichornii', " be-

sides others which are promised.

Judging from the present outlook,

it will be a long time before this

Journal becomes a mere reprint of

articles selected from other j)erio-

dicals.

RETIEW.

In Zoologischer Anzeiger the fol-

lowing brief notice is published by
Dr. W. Haacke, which we translate

quite literally : In a work soon to

appear " On the Blastology of the

Genus Hydra," it will be shown
that until now only two not green
hydra species have been distinguish-

ed with certainty.

In the first, which I call H.
Trembleyi, the tantacles of the buds
appear together at the same time

;

in the other, which I call 11.

Roeselii, oviiy two opposite tentacles

appear on the buds at first, the suc-

ceeding ones are produced singly.

The third and last species to be
certainly distinguished, hitherto

the only such a one of the genus
Hydra remains TI. viridis.

In the above-mentioned work I

will give particulars of my discov-

eries concerning the special rela-

tions in the development of the

tentacles on the buds of H. Hoeselii,

which are of great interest, and
also about their great morphologi-
cal signification.

In Science Gossip we find an
article on " How to Stain Yegeta-
ble Tissr.es," which seems to em-
brace so much that is practical, that

we condense the directions as fol-

lows :

All anilin dyes are more or less

fugitive when applied to vegeta-

ble tissues, so that in order to make

a double-staining two dyes of dif-

ferent colors must be used, one very
fugitive while the other is much
less so. " If any vegetable section
containing hard and soft tissue be
dyed in such colors, either together
or separately, and afterwards washed
to a certain extent, it will be found
that the more fugitive dye still

lingers in the harder tissue, which
gives it up less readily than the
softer parts

; these latter still retain-

ing the permanent dye, which is

usually not so penetrating as the
other dye, and is therefore over-
powered by the same in the harder
tissue." We have never seen a
clearer exjjosition of the principles
which govern the selection of color
in double-staining vegetable tissues.

It may not be strictly accurate, and
the well-known fact that the selec-

tion of color in the tissues is not
always the same, when they are
treated by different processes, may
not be in its favor ; but there is

no doubt that by keeping the above
explanation in mind the manipula-
tions will be conducted more intel-

ligently and consequently with bet-
ter success.

The secret of double-staining
with anilin colors lies, therefore,
in the partial washing out of the
first or most fugitive color. To
cease washing at the right moment
requires judgment and experience.
The writer of the article referred
to uses carmine, which is a per-
fectly " fast " dye, instead of an
anilin color, and in this way over-
comes one difficulty ; for the other
color he uses the anilin green
known as " iodine-green,"

The solution of carmine is made
by dissolving 10 grains of number
40 carmine in 10-15 grains of strong
ammonia aiding the solution by a
gentle heat, then adding 200 grains
of distilled water and filtering.

For ordinary use dilute this solution
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with four or live times its volume
of water. To fix the carmine, a

mordant is prepared as follows

:

A. 10 grains of aliiminic sul-

phate are dissolved in 200
grains of water. jB. 30 grains of

sugar of lead are dissolved in 600
grains of water. Add ^ to ^
until precipitation is complete, al-

low to settle, and draw off the clear

liquid. When required for use

dilute with 4-5 parts of water.

The anilin solution is made by
dissolving 3 grains of iodine-green

in 1 ounce of absolute alcohol.

The process of double-staining

is as follows :

The bleached sections are placed

in the mordant for several hours,

from which they are transferred to

the carmine, where they remain an
hour or so, and are then washed and
placed in alcohol.

The sections are then soaked for

twelve hours in the anilin, then
transferred to absolute alcohol for

a few seconds only, then to oil of

cloves, in which they must remain
only long enough to become trans-

lucent, then mounted in balsam
dissolved in benzole.

Undoubtedly, a one per cent,

solution of alum would answer for

a mordant quite as well as the

solution prepared as directed above.

CORRESPONDENCE.

To THE Editor:—I doubt not that

many of your readers who are interested

in the preparation of diatoms and spicula,

have desired a more handy method than the

only one I have ever seen prescribed in

the treatises on such subjects, viz. : the

boiling in muriatic and nitric acids. In

your No. 1, just received, Mr. Paul Petit

describes a plan for cleaning diatoms zn

situ on sea-weed. I think if he will try

my plan he will jfind it the more easy of

the two. To clean diatomaceous earths

(not containing a large percentage of lime)

sea-weeds, and the ordinary collections

from ponds, etc., I dry them in any con-

venient way and then mix them in a plati-

num crucible, with rather more than an
equal bulk of pure bi-sulphate of potash,

and fuse for 5 minutes at a bright red-

heat over a Bunsen burner. Such materials

as the Jutland cement stein, and guano,
which contain a large quantity of lime, I

first soak in muriatic acid in a test-tube

until all action ceases, wash, and then fuse

in the bi-sulphate of potash. In all cases,

after fusing in the bi-sulphate of potash
allow the mass to cool in the crucible and
then place crucible and all in a beaker of

water which will dissolve the bi-sulphate

and leave the diatoms and other silicious

matter free from alumina and organic

matter. Wash with clean water, until there

is no acid reaction with litmus paper, and
then separate the diatoms from the sand,

as usually directed. The advantages of

this plan I have found to be, freedom
from the injurious fumes of boiling nitro-

muriatic acid, and also from the liability to

spurt the acid out of the test-tubes. The
diatoms are clean and white, requiring no
bleaching with chlorate of potash, and the

work is all done with one operation, except

when the materials contain lime. Even
from guano the silica will all come out

white and clean. Owing to the common
use made of bi-sulphate of potash by
chemists for similar operations, I can
hardly suppose that this process is new
and have been surprised that I have not

found it in books treating of the prepar-

ation of such material. With diatoms
in situ on sea-weed I have sometimes
burned the material before adding the bi-

sulphate.

Galloway C. Morris.

Germantown, Pa.

To THE Editor:— I notice that in

July, 1876, Dr. Wythe had in his posses-

sion an amplifier which consisted of a
double-concave lens, and which he reported

as nearly doubling the power of an ob-

jective, while it gave excellent definition.

I had one made by Zentmayer, that came
with a Zentmayer's " army hospital

"

stand (price, $8,) and liked it very much ;

this was in 1877-8. Is this not the same
as Dr Wythe's ? It screwed into the lower

end of the draw-tube and was fitted with

the society-screw, so that it could be
used with any microscope arranged to

receive a low-power objective in the end
of the draw-tube, and could readily be
fitted to any draw-tube.

S. A. Webb.
Oswego, N. Y., Dec. 22d, 1879.
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NOTES.

—" There is nothing new under the

sun." Here is an extract from an appli-

cation made by Mr. Grubb, of Dublin,

for a British patent, dated July 5th, 1854;
" My third improvement consists in the

addition of a graduated sectoral arc to

microscopes, concentric to the plane of

the object in situ, on which either the

aforesaid prism or other suitable illumina-

tor is made to slide, thereby producing
every kind of illumination required for

microscopic examination ; and also the

means of registering or applying any
definite angle of illumination at plea-

sure." The patent was not taken out.

We are indebted to Mr. Sidle for this

extract.

—We have received a slide of kinate of

quinia from Mr. A. P. Brown, of Cam-
den, N. J., which seems to us to be one of

the finest polariscope objects known.
The crystals radiate from centers in a
very regular manner, and the colors are

brilliant.

Kinate of quinia is a combination of

kinic acid and quinia, both of which are

constituents of Peruvian bark. The
name " quinate of quinia " which has
been applied to these crystals is, there-

fore, incorrect.

—At the annual meeting of the New
York Microscopical Society, the following

officers were elected for the ensuing year:

President, Romyn Hitchcock ; Vice-Pres-

ident, John L. Wall ; Recording Secre-
tary, Walter H. Mead ; Corresponding
Secretary, Benjannin Braman ; Treasurer,

Walter C. Hubbard ; Librarian and Cu-
rator, Dr. Frank M. Deems.
The second annual reception was held

on the evening of the 6th of the present

month, when Mr. Hyatt, the retiring Pres-
ident, delivered an address, and a fine

exhibition of microscopic objects was
given.

—Pharmacists are slowly learning the

value of the microscope in their business,

for the examination of powders, barks,

etc. The January number of The Drug-
gist and Paint and Oil Review, of

Chicago, gives three wood-cuts, repre-

senting the appearance, under the micro-
scope, of sections of Alstofiia constricta

and A. scholaris.

—There has been considerable discus-

sion in the English Medical Press and

Circular, regarding the paraboloid. Dr.

James Edmunds claims to have invented

a new kind of a paraboloid which he has
named the " immersion paraboloid." It

was described before the Quekett Club
about two years ago, and Dr. Edmunds'
name has been attached to it by Dr.
Beale, in his work on the microscope.
So far as we can understand the matter,

the so-called Edmunds paraboloid is pre-

cisely the same in principle as one which
was made by Mr. Wenham over twenty
years ago, and it is to be hoped that Dr.
Edmunds will not sacrifice his reputation

by permitting his name to be attached to

the instrument hereafter.

—Mr. W. H. Bulloch, of Chicago, who
is well known to our readers as a manu-
facturer of microscopes, has received the
Medal of Superiority from the American
Institute, of this city, for his " Congress

"

stand, exhibited at the Annual Exhibition

of 1879.

—New Yorkers, and those who visit the

city, will be pleased to learn that Mr. Wm.
Wales, the maker of objectives, has open-
ed an office in this city, where he can be
seen at any time.

QUESTIONS AND ANSWERS.

[This column is freely open to all who desire in-
formation upon any subject connected with micros-
copy. It is hoped that the readers will reply promptly
to the questions which are asked.]

QUESTIONS.

3. What is a " duplex " objective, so-

called } A. L. W.

4. What is the advantage, if any, in a
wide body-tube on the microscope over a
narrow one, each having the standard size

opening at the bottom ? If the light comes
up in a conical pencil from the objective

to the eye-piece, must not the base of the
cone be of the same diameter in each ?

A. L. W.
ANSWERS.

(i.) W. M. inquires "what is the highest
magnifying power that has been obtained
with a microscope ? " I do not know, but
I have obtained 80.000 X v\-ith Tolles' J-.

inch and ^-inch solid eye-piece, with
Tolles' amplifier. If any one has obtained
more, let him reply.

Of course, I have nothing to say of the
utility of such magnification.

Carl Reddott.
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(2.) This question is answered by Prof.

Abbe in a paper read before the Royal
Microscopical Society, June nth, 1879,
and published in the December number
of their journal. To this article J. W.
and others interested are referred for a

more thorough discussion of the subject

than is possible in a brief space ; suffice it

to say here that the defect spoken of is

due to a certain amount of residual spher-

ical aberration (Prof. Abbe calls it " chro-

matic difference of spherical aberration,"

/. e., a difference of the spherical aberra-

tion of the red and blue rays of the spec-

trum), which cannot be corrected by the

forms of construction now in use. Hence
it happens that an objective which is well

corrected for the marginal rays will be
under-corrected for the central ; or if

colorless by central light, will be over-

corrected by oblique. E. P.

Philadelphia, January 19th, 1880.

(2.) J.W.asks " why objectives made for

the resolution of test-objects are more
under-corrected than those intended for

ordinary work } " Are they all so made }

Has J. W. seen all the objectives made
for resolution } Makers do not usually

give their reasons for making their object-

ives in special ways. Will J. W. define
" ordinary work .''

" His ordinary work
may not be mine, or yours.

Carl Reddott.

MICROSCOPICAL SOCIETIES

SAN FRANCISCO.

The regular meeting of the San Fran-
cisco Microscopical Society was held

Thursday evening, December 5th.

Mr. H. G. Hanks referring to a mineral
specimen exhibited by him a year ago,

stated that it is determined by A. Michel
Levy, M. E., of Paris, to be composed of

glaucophane, emaragdite and garnet.

The specimen was found near the " Wall
St. Mine," Lake County, Cal., in serpen-

tine, and is abundant in California, though
heretofore it has been known to exist no-

where but at the Island of Syra, Grecian
Archipelago, where it occurs in mica
schist. A description miay be found in

Rosenbush's Mineralogy. Mr. Hanks
also exhibited a section of andalusite,

stating that the impurities forming the

regular figures characteristic of that mine-
ral are discovered to be magnetite.

Mr. Wm. Ashburner read, forM. Chas.
Stodder, of Boston, a paper entited :

" Note on Diatomaceae from Santa Mo-
nica, Cal.," which is too long for publica-

tion here, and it cannot be condensed to

advantage.

Exchanges.

[Exchanges are inserted in this column without
charge.]

Polyzoa, Palates of Mollusca, Foraminifera, Sponge
and Holothurian-Spicules, Synapta-Anchors, Chirod-
ota-Wheels, Echinus-Spines, Minute Sea Shells, in ex-
change for Polyzoa, Foraminifera, Histological and
Pathological preparations, etc. Also, a quantity of
Sea Shells in exchange for Land and Fresh-Water
Shells.

F. M. HAMLIN, M. D.,
Auburn, N. Y.

J. J. B. Hatfield. Arsenal Avenue, Indianapolis,
Indiana, will exchange Bleached Plant-Sections for
good Diatomaceous material. List furnished on ap-
plication.

For fine specimens of Tingis hyalina, send a
stamped envelope to

ALLEN Y. MOORE,
186 Dodge St., Cleveland, Ohio.

Pleurosigmas and other unmounted Diatoms, both
Fresh Water and Marine ; also Marine Algae, Ferns,
and a large quantity of miscellaneous microscopical
material in exchange for good mounted objects.

M. A. BOOTH,
Longmeadow, Mass.

To exchange, well-mounted Slides of Hair for

mounted or unmounted specimens of hair from the
rarer animals ; lists exchanged.

WM. HOSKINS,
208 S. Halsted street, Chicago, 111.

Nicely mounted Slides (opaque) of the Coal-tar
Derivatives, chemically prepared, crystalline in form,
showing their beautiful colors, in exchange for other
well-mounted material. Chemical name and formula
attached to each Slide. About a dozen varieties on
hand.

F. L. BARDEEN, M.D.,
^0% Meigs street, Rochester, N.Y.

Vanadate of Ammonia, (N H *) '^ V O , Slides for

the Polariscope in exchange for other Slides.

H. POOLE,
Practical School, Buffalo, N.Y.

Slides mounted from injected Frog's Gall-bladder,

Liver, Kidney, Stomach, Intestine and other parts,

exchanged for other good and interesting prepa-
rations.

C. BLASDALE, M. D.,
Jericho, Queens Co., N. Y.

Erratum.

On page 5, line 10 from foot, for "ro-

tifer" read " species." Ophrydium bears

no close relationship to the Rotatoria.
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Notes on Actinosphaerium
Eichhornii.

BY HERMANN C. EVARTS, M.D.

On looking over a gathering

from a stream in the neighbor-

hood of Philadelphia, about two
weeks after it had been collected, I

observed several beautiful and well

developed specimens of the above
mentioned Rhizopod: Xot one spe-

cimen was discovered in the jar

Fig. II.

Actinosphceriuni Eichhornii (Pseudopodia
extended).

previous to this time. Probably
there are no Protozoa, in which the
functions of prehension, digestion

and assimilation of food are to be
more easily studied than in Acti-
nosjphcerixLTn and Actinophrys Sol.

but more especially the former,
owing to its greater size. Actinos-
phceriuTn presents much similarity

in structure and habits to Actino-
plirys^ and .indeed, for a long time

they were regarded as identical,

Kolliker designating the two ani-

mals by the same name {Actino-
phrys sol).

In 1857, Stein projoosed the se-

cond genus, Actinosphoirium. The
body-substance of this animal is

distinctly differentiated into me-
dullary, and cortical I'egions, or in

other words, into endosarc, and
ectosarc. The ectosarc is composed
of sarcode arranged in the form of

large vacuoles, somewhat radiately

disposed ; it is from these that the
sarcode is furnished to form the

Fig. 12.

Actinosphceriiwi Eichhornii (Pseudopodia
withdrawn).

pseudopodia. Several contiguous
vesicles may contribute to form a

single ray, and ordinarily these rays

extend outward on all sides. The
endosarc consists of many nuclei,

and the alveolar structure is not so

apparent as in the outer layer of

the body. At various parts of the
surface of the body-substance, one
or more of these vacuoles may en-

large, and swell out beyond the
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surface of the sphere. The dias-

tole is very slow (perhaps once in a

minute), but the systole is compa-
ratively active. These vacuoles may
be compared to the contractile

vesicles of the Infusoria. As con-

traction takes place, the pseudopo-
dia in the immediate neighborhood
of the vesicle, gently incline their

apices toward a certain point, with-

out in the slightest degree bending
their axes ; hence, if the vesicle

undergoing contraction be on the

surface of the animal opposite to

the observer, and thus hidden from
view, one may readily diagnose the

contraction.

Concerning the nature of the

pseudopodia, which are complex in

their structure, there has been much
discussion by various observers.

When a pseudopodium is seen un-

der a high-power, two distinct ele-

ments may be distinguished entering

into its composition. In the centre

of the ray there is an axis-filament,

a thread-like structure, which is

supposed to afford support to the

protoplasm which surrounds it. It

is about the nature of this axis that

learned men have so much differed.

Greeff and Eilhard Schulze concur

in regarding it as a cylindrical

spine, skeletal in nature and im-

port, perhaps consisting of siliceous

material, and they maintain that it

penetrates the endosarc. On the

other hand, Max Schulze, Hertwig
and Lesser, and Archer, regard the

axis as a peculiar form of contrac-

tile plasma, possessing more or less

rigidity, and not as a spine. Schulze

and Archer aver that it only reaches

to and rests upon the endosarc

;

these are matters that are well

worthy of further research.

Two axes have been observed in

one pseudopodium—an evidence

that two rays have united. The
pseudopodia may unite, or anasto-

mose, but they never branch.

Several individuals have been seen

to unite to form one body ; in these

instances the nuclei of the various

individuals remained distinct ; more-
over, the animals may be artificially

separated.

As to the manner of taking food,

these creatures, which are exceed-

ingly slow in locomotion, rest quietly

with the pseudopodia extended, and
wait for the food to come to them,
and an infusorian animalcule or a

rotifer by merely swimming against

a ray, adheres to it, and this ray

will immediately begin to retract,

other rays will come to its assistance,

and by the time the victim is drawn
down to the surface of the body, it

is almost entirely encysted in pro-

toplasm. While passing through
the ectosarc, it becomes completely

encased, and if the creature be a

rotifer, or an animal of considerable

vitality, it may continue its strug-

gles to free itself until it has fully

passed into the medullary portion,

where it is digested and assimilated.

All the pseudoj)odia near the point

of entrance into the sphere, are

partially withdrawn and are much
inclined toward this point ; the

ectosarc at this place becomes much
depressed, and considerable time

will elapse before the body will

assume the spherical form again,

and the pseudopodia be extended.

It is quite apparent to my mind,

that the axes of these rays, do not

consist of a calcareous, silicious, or

hard tissue of any kind ; it is quite

in accordance with what we observe

in the movements of the pseudopo-

dia, to regard the axes as being

composed solely of a dense, com-

pact protoplasm ; so far as I know,
no movement of the sarcode-sub-

stance has been noticed in the axes,

but there is a slow, continuous cir-

culation of the protoplasm in which
they are imbedded, and in fact this

slow movement takes place in other
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parts of the animal ; in the cortical

portion, minute particles may be
seen in very slow movement with

the sarcode current.

Dr. Joseph Leidy has observed

the pseudopodia entirely with-

drawn, leaving no axes, and he has

also seen them extend again in

other localities, where no spines

previously existed. Moreover, the

axes of the rays have been sub-

jected to the action of various

acids, and in all instances they have
disappeared.

The nuclei are said to number
rather more than one hundred (ac-

cording to Carter four hundred).
Schulze and Schneider have inves-

tigated the reproduction. Accord-
ing to their observations, as the

period of reproduction approaches,

the medulla becomes darker in

color, and more distinctly separated

from the cortical ]3ortion ; the axes

and pseudopodia are withdrawn,
and the animal becomes enveloped
by a gelatinous secretion ; binary
segmentation follows, each seg-

mentation-sphere possessing its own
medullary and cortical layers ; the
cortical region becomes converted
into a firm investment, by the depo-
sit of a silicious covering, and this

condition attains throughout the
winter; in spring this hard, invest-

ing layer is lost, and the contents
appear as young forms of Actinos-
phceriiim, afterward the nuclei in-

crease in number.

Cell - multiplication in Clian-

transia Violacea, Ktz.

IV. The genus Chantransia,
among the fresh-water Algse, is re-

presented in the United States by
the following five species which
have come under my observation :

C. macrospora, Wood, found spar-

sely by Mr. Ravanel in South Caro-
lina, but more recently, in August,

1879, in large quantities, by myself
in a pond at Atsion, New Jersey.

It is the largest of our forms, and
is a beautiful plant. C. Ilermanni,
Roth, was collected by Dr. Beard-
sley, attached to Lemanea in a

stream near Painsville, Ohio ; an-

other large form, I have named G.

Beardsleyi^ from the same locality.

C. pygmea, Ktz., from Florida,

collected by Capt. D. D. Smith;
C. violecea, Ktz., and C. expansa,
^ood, a variety of the former are, c*^,
not unfrequent here. Fig. Id A
alfords a general idea of the features

of the plants of this genus ; the

color is usually steel-blue or pur-
plish, sometimes yellowish-green
while growing, but it changes to

purple when mounted and dried

and the plants are easily recognized.

The object of this paper is not
to describe the plant, but to draw
attention to a feature of propaga-
tion by cell-multiplication, a process

apparently not well understood or

even recognized, yet a most impor-
tant and characteristic feature in

the life-history of many of the
lower forms of Algge.

A singular facility for the study
of the development of Chantransia
violacea, Ktz., presented itself in

my aquarium. The plant has been
growing there for the past three

years. The glasses frequently be-

come dimmed by the multiplication

of spores, and the profuse growth
of the plant. The tetraspores scat-

tered abundantly from the terminal
cells {h b b b) of the hlaments,
float about in the water until they
find a suitable spot whereon to

attach themselves for propagation.

The scratches in the glass appear to

be the most advantageous places

for the reception of the spores.

Fig. 13 C C represents such a

scratch in which a few spores have
collected, probably only one at each
of the points indicated by the upper
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ends of the sack-like figures ; each
spore multiphes, and its product
multiplies until tens of thousands,

and millions are produced.
The suspended figures F^ F,

represent half the natural size of the
groupings of cells, as developed in

less than two weeks ;
6^ is a grou-

ping more highly magnified. It

may surprise the uninitiated to hear

of the number of the so-called

plants (cells), in a small space. An
ordinary cell measures a ten thou-

sandth part of an inch in diameter

—hence in a line one-fourth of an

inch long there would be 2.500,

and in a square mesuring one-fourth

of an inch each way no less than

625.000. These groupings, or fami-

lies, are often much larger and
hence contain millions of the " uni-

cellular plants." They are techni-

cally called " tetraspores."

The Floridiese, the order of Algse

to which the genus Chmitrmisia

belongs, are accredited with two
modes of propagation, the one

sexual and the other assexual ; the

former I have found in but one

species, C. macrosjpora / in the

other species I have detected

neither carpogoniums, trichogy-

niums, nor spermatozoids. The
simple process of multiplication is
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by tetraspores ("tetra'' because

of their gi'ouping in fours) ; these

form in sub-spherical cells at the

ends of the filaments, or on small

branchlets. Referring to the figures

d d d d are tetrasporangia, and

hhh tetraspores matured in them
;

these tetraspores pass out, and

float about in the water ; here and

there one finds a resting place, as

represented at C C in the figure.

Each spore may be considered a

mother-cell. The contents of the

cells are first semi-transparent and

slightly tinted; these characters

soon change and the cells become
turbid, then finely granular and of

a darker purplish color ; next the

protoplasmic body (cell-contents)

breaks up into four parts, which
quickly contract, round themselves

off, and become enveloped by a

membrane ; J9, D, represent cells,

separated from G, under still higher

power. They remain a short time

encased in the mother cell ; the cell-

walls are gradually absorbed ; they

expand, aided, no doubt, by the ac-

tive movements of tlie young cells

within ; finally the walls break and
the young are set free {E). These
young, or sister-cells, with rare ex-

ceptions, manifest but little activity.

The fact that the groupings {FF)
increase only in a downward direc-

tion, proves that they are influenced

by gravity rather than by indepen-

dent movements. All the cells do
not divide and redivide in the same
manner for an indefinite period of

time ; some develope true plants

{II, H, H, and K). In this process

they elongate and add cell to cell

until the identical form is repro-

duced, which primarily gave rise to

the spherical cells or tefcrapores.

The point which we wish to em-
phasize here is the cell-division and
multiplication. One spore divides

into four ; these again divide, each
one into four, and these multiply

in turn in the same manner ; this

process goes on until millions of

cells are produced from a single

one, and in less time than the num-
ber could be counted singly.

Forms like these are generally

termed unicellular plants ; there
are names for every possible va-

riety, but the time is at hand, when
they will be recognized as spores

only. The most recent writer. Dr.
Kirchner, of Siberia, expresses more
doubts as to the reality of these

forms as specific plants than pre-

ceeding authors, yet hesitatingly

adds that he " feels assured that most
of them do belong to the developing
forms of higher types of Algge,

nevertheless it is impossible to tell

from what particular plants they
are derived, and whether they are

true developing forms, or only
similar to them." In The Ameri-
can Quarterly Microscopical Jour-
nal, April, 1879, I drew attention

to some dubious forms of a similar

character, and in the Bulletin of
the Torry Botanical Clid), April,

1878, I made some observations on
Nostocs, showing them to be essen-

tially embryonic forms, and now,
here are the forms of " Pleurococ-

cus,^'' which belong unmistakably
to the life-history of Chantransia.

The further we advance in the

knowledge of how fresh-water

Algge grow, the more positive is the

evidence that most of the unicellu-

lar forms are of a very dubious

character, regarded as perfect plants

.

Special attention should be given

to this part of the study of Algae.

But why should the spore-multi-

plication occur? This may be a

difficult question to answer. Ob-
servation shows, that the spores do
multiply very rapidly ; they crowd
together and upon one another,

and most of them finally perish

and thus form a crust, upon which
the fertile plants develope.—F. W.
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How to Make the New Wax-cell.

BY F. M. HAMLIN, M. D.

So far as it lias come to my
knowledge the wax-cell, which has
so suddenly come into favor, has
been made by punches which cut

a ring of the desired size out of

sheet-wax. I have tried a plan of

making these cells which works
very successfully, and in some res-

pects has advantages over any pro-

cess of punching them out that I

have yet seen. All the apparatus

I require is a turn-table and a pen-

knife. Having decided upon the

size of the cell to be made, I take

sheet-wax, such as is used in making
artificial flowers, and press together

sheets enough to make a cell of the

required thickness, and then cut out

a square piece a little larger than
the desired cell, or, what is much
better, take an ordinary gun-wad
punch, large enough for the outer

diameter of the cell. Placing the

slide upon the turn-table, I put the

square piece just cut out, or the

circular piece cut by the punch,
upon the slide and carefully center

it. Having made sure that the

piece of wax is correctly centered,

I press the outer edge down firmly

upon the glass with my thumb or

fingers. Having determined the

exact size of the cell, I turn the

slide very slowly and take my knife,

with the blade slightly moistened,

and hold it so that the point will cut

from the upper surface of the wax
downward and outward. I make
a very slight mark at first, in order

to see if I have the size of the cell

correct, and then, turning slowly, I

gradually press the point of the

knife down upon the glass. This
manner of holding the knife seems
to cause it to serve as a wedge, for

the outer shaving of wax is gene-

rally thrown up and entirely off

from the glass. If a circular piece

from a punch is used, its outer
edge should be trimmed off to

make it perfectly circular, the pres-

sure of the fingers being likely to
distort it somewhat. Any super-
fluous wax that may remain may
be removed by means of a bit of
cloth held over the end of the fin-

ger or on a stick.

The next operation is to cut out
the centre, and this is done in the
same way, only that the knife is

held so as to cut from the top of
the wax downward and inward, to-

ward the centre of the cell, so that

the bottom of the wax-ring shall

be wider than the top, which should
be about one-tenth of an inch in
width. Again I turn slowly, and
as the point of the knife goes down
it throws up the different thick-

nesses of wax till the last is reached,

which it removes, leaving the glass

inside the ring almost perfectly

clean, unless too much pressure has
been used in fastening the wax to

the slide. If any wax adheres to

the glass it is easily removed in the
same manner as before.

If it is desired to make up a lot

of cells at one time, but not to re-

tain them upon the slides, the cells

can be easily removed by drawing
a thin-bladed knife under them
pressed firmly against the glass.

The cells loosen readily unless

pressed down too hard in the begin-

ning. The pressure in fastening

the wax at first, should be more or

less according as they are to be re-

moved or not. If a partly-finished

cell gets loose, I put it in place

again and apply pressure by placing

a flat piece of wood upon it, or a

glass slide with a paper cover ; for,

if two glass surfaces are applied, it

is as likely to adhere to one as to

the other. This will be the best

way to fasten a ready-made cell at

any time. The pressure should be
made directly over the centre of
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the cell, so as to press upon all parts

evenly, or one side may be crushed
lower than the other, and spoil the

appearance of the cell.

These wax cells possess certain

advantages over others, among
which is the slight cost of the

necessary apparatus for making
them. The punch is not a ne-

cessity, but it saves a good deal

of trouble, and may be obtained

for twenty-live or fifty cents, and
one punch cutting a hole eleven-

sixteenths of an inch will cut

out a piece that will make two cells

fit for five-eighth and half-inch

covers. The circular pieces that

are turned out of the centre may
be used again for a smaller cell, or

for making cells for opaque objects

with the brass curtain-rings. The
cells being made and fastened upon
the slide at one operation are not
liable to that distortion which re-

moval from the punches is liable to

cause. They can also be made of

any size.

These cells are very pretty in

appearance, but I have had no ex-

perience in their practical use

;

my friend, Mr. C. C. Merriman, of

Rochester, 'N. Y., informs me that

he has used them much and
approves of them highly. He
states that the wax must be care-

fully covered with some cement,
whether used for fluid or dry
mounts ; for it is said that certain

volatile portions will ultimately
collect upon the glass cover of dry
mounts or mingle with the preser-

vative media in liquid mounts, and
thus spoil the work in either case.

His experience is, that the best ce-

ment to cover the wax with is Miil-

ler's liquid marine-glue. After
coating the ring with this, it is used
in the ordinary way.

The Buffalo Meeting of the Am-
erican Society of Microscopists.

{Continued.)

"The scientist should allow his

name and influence to be used only
when the full bearing of his state-

ments, in spirit and in probable
effect, and without qualification or

reserve, is exactly what it purports
and seems to be. Nor should he
allow his aid to be used to the det-

riment, in his judgment, of honest
individual or social interests. I am
aware of the difliculty of his posi-

tion ; he cannot hope to judge cor-

rectly every case in advance, which
even the members of the legal pro-

fession do not claim ability to do,

but he should, in my opinion, limit

his infiuence to those cases where
the facts within his cognizance seem
to fully, not partially, uphold his

action, and where they do not seem
likely to be used in the accomplish-
ment of wrong. Fortunately, he
is under no compulsion of usage or

the necessities of society to act in

any case against his OMm convic-

tions. The custom of defending,
so far as practicable, almost every
cause, however undesirable its suc-

cess might be, although apparently
unavoidable is, in the judgment of

those outside of the profession best

qualified to decide, the least satis-

factory point in the relations of

present legal usages to the inter-

ests of society ; a point at which
no doubt all honorable members of

the profession take the greatest

care to prevent their personal suc-

cess and that of their clients from
becoming a hardshij) to others

;

where persons without character,

who are liable to creep into any
profession without becoming assimi-

lated to it, find it easiest, for selfish

purposes and with impunity, to

make themselves the enemies in-

stead of the friends and protectors
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of society. The scientific expert

should be, in his limited sphere, as

impartial as a judge ; and he should
appear in no cause where that

policy would be unwelcome. It

might be supposed that such a

course, if deserving no credit, which
it does not claim, would at least

protect from detraction or insult
;

but it will not. It will be respected,

I believe, by courts and by coun-

sellors of respectability and influ-

ence, and it is to be hoped that

some means may be found by which
it can be protected also ; but at

present it must expect sometimes to

sustain itself against disparage-

ment and insult from some person
who may have acquired the phce,
without the character, of a counsel-

lor, who is none too honest to

excite ignorant prejudice against

notorious truth by the use of sneers

and derision, none too generous to

meet simple statements of facts

with the merely brutal force of

overbearing manners, none too

brave to insult a person who is in

his power, and none too well bred
to bring into the presence of gen-
tlemen, of honorable counsellors,

and of dignified judges, the meth-
ods, the manners and morals of a

coarser civilization. ^'^ * * *

" The examination of hand-writ-

ing, with a view to determine its

authorship, its genuineness, its age,

and whether or not it has been
altered from its original form and
intent, is one of the more recent

uses of our microscope, and one
the importance, reliability and fre-

quent applicability of which has

but recently become known, and is

even now not generally realized.

Perhaps this is to be accounted for

by the fact that large general

experience, judgment, and tact in

the use of the instrument, and skill

in the manipulation, though neces-

sary to this particular work, are not,

in themselves an adequate prepara-

tion for it. Much special study,

and special practice, is required

before anything useful can be done,

or important should be attempted.

But to a jDerson really at home in

the study of hand-writing, both
with and without the microscope,

this instrument furnishes a ready
means for its accurate analysis.

Those who are governed, not by
respect for the rights of others, but
only by the expectation of conse-

quences that shall efl:ect themselves,

cannot learn too soon, or too well,

the fact that writing can scarcely

be changed, after its original execu-

tion, so adroitly that the microscope
cannot detect the falsification. The
face of the paper when once marred,

by disturbing the position of the

fibres, can never be restored; and
hence, scratching and erasure can

be recognized though performed
with consummate skill, and not dis-

tinguishable by other means. Inks

which are alike to the unaided

eye, are marked under the lenses

by conspicuous differences of shade,

or color, or density, or purity, or

chemical composition. Lines which
look simple and honest, may show
themselves as retouched, or altered,

by the same or by a different hand
or pen or ink ; and lines drawn
upon new paper may look different

from those after it is old. The
microscope does not give any direct

information as to the precise age of

writina;, but if used with sufficient

caution, it can determine (not so

easy or safe a task as might be

supposed) the relative age of super-

posed, crossing, or touching lines;

and it can generally state positively

whether lines were written before

or after related erasures, or scratch-

ings, or foldings or crumplings of

the paper. In one important case,

my friend Mr. Wm. E. Hagan, of

Troy, who has given extensive and
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very successful attention to the

study of writing, especially imita-

tive writing, and in association with
whom many of my own investiga-

tions in this field during the last

dozen years have been carried on,

established the date of a document
by recognizing in the paper, fibres

which had only recently been used

in paper-making, and which, in con-

nection with corroborative proofs

to which they led, demonstrated
that the paper was manufactured
at a later date than that claimed by
the writing upon it.

To discuss the subject of imita-

tive writing would require the

opportunities of a book, and not of

a fraction of a lecture ; and many
considerations of recognized impor-

tance connected with it are still

under investigation and not suf-

ficiently mature for publication.

A few hints may be given in

respect to those points which are

well established and most generally

applicable. When a word in a

fictitious signature, for instance, has

been constructed by tracing it with
pencil-lines over an original one, and
subsequently inking it over with a

pen, particles of plumbago can

probably be somewhere detected

and recognized by their position

and their well-known color and
lustre. The mechanical efi:"ect of

the point of a pencil upon and
among the fibres of the paper can

also be seen, notwithstanding the

subsequent staining of the paper
by the ink. This clumsy method
of copying carries its own means
of detection ; and still it is not
more easily recognized than are

methods that are more subtle and
seem more dangerous. In writing

copied or imitated originally in ink,

either by tracing it over a copy or

by drawing it free-hand with a

copy to inspect or to remember,
the distribution of ink is peculiar

and suggestive, indicating hesita-

tion, from uncertainty, or pauses
to look at a copy, or to recall a style

or to decide as to a future course,

just at points where a person
writing automatically, by his own
method, and especially in" writing
his own name or a scarcely less

familiar business formula, would
pass over the paper most rapidly and
promptly. Again there are certain

ear-marks, results of habit, which
finally become as natural as it is to

breathe, and which characterize the
writing of different individuals.

Such are peculiar forms and styles

of letters and of combinations of

letters : methods of beginning or

of ending lines, letters, words or

sentences ; methods and places of

shading, or breaking lines, and of

dotting, crossing, patching or cor-

recting ; habits of correcting or not
correcting certain errors or omis-

sions
; the use of flourishes, and

peculiar ways of connecting v/ords

or of dissociating syllables. In imi-

tative writing these ear-marks of

another ownership are generally

copied with ostentatious promin-
ence, if not with real exaggeration,

in the capital letters and other

prominent parts, but lost sight of

in those less conspicuous places

where imitation naturally becomes
feeble and the habit of the writer

unconsciously asserts itself: and
this revelation often becomes more
positive by reason of the elaborate

efforts that are made to suppress it.

Things are overdone from fear,

which would have been negligently

done from habit ; not to speak of

gross blunders proceeding from the

same source. I once examined a

disputed signature from which
had been carefully scratched out a

line, immaterial and inconspicuous,

which conformed to the habit of

another person interested in the

case, but not to the habit of the
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ostensible author of the writing.

Furthermore the genuineness of a

writing may often be disproved by
the very success with which it fol-

lowed its copy ; reproducing its

mistakes, idiosyncracies of the

adaptions of its own special sur-

roundings, in which respects it may
correspond too accurately with
some one genuine signature (in the
hands, for instance, of a suspected
person) but differ unquestionably
from the ordinary habit of the

reputed author. Modifications of

style by disease, as paralysis, may
present similarly decisive dis-

crepancies or coincidences. All

these investigations in respect to

writing can be best pursued with
the aid of the microscope, and
some of them are entirely dependent
upon it. For general view of the

words, a four or three-inch objective

is best adapted; for special study
of the letters a l>^-inch, and for

minute investigation of the nature
of the lines or character of the
ink a f or ^-jy. The lenses, except

the last, should be of the largest

angles ordinarily made, and all

should be of flat field, and of the

best possible definition. The micro-

scope-stand should have a large,

flat stage ; though it is generally

preferable to use a small, portable

stand which can be moved freely

over the paper and focussed upon it

at any point without the use of a

stage. For this purpose I some-
times use a tank-microscope, but
more frequently a pocket-micro-

scope with its tube prolonged

through the stage by adapters, so

that it focusses directly upon the

table. Even so large an inistrument

as Zentmayer's histological may be

so used to advantage, though a

lighter form and smaller size is far

more convenient and sufficiently

steady for this work. A medium
sized bull's-eye is sufficient for the

purpose of illumination ; and good
judgment is more important than,

if not incompatible with, the em-
ployment of an ostentatious and
unnecessarily elaborate apparatus.

To illustrate the application of

the microscope to the critical study
of writing in cases of practical im-
portance, and its dependence for

much of its value on the appre-

ciative comparison of related facts,

I will describe a single and very
simple case of altered writing occur-

ring many years ago. A certain

note, admitted to be genuine and
properly signed, and upon which
a considerable amount of money
and a far greater value of character

depended, bore date of the sixteenth

of a certain month. The number
of the year was printed on the

blank except a single figure 1,

which was filled in with writing

ink ; there was also a figure 1

written below in the body of the

note. The last named 1 was lightly

and smoothly written, of such size

and color and style, as might well

have been written at the same time
and by the same person as the rest

of the note. But the figures 16

and 1 of the date, were written

clumsily, twice as large as the other,

with a pen of different properties

and with ink of dift'erent color and
density. This peculiarity of these

three digits was well explained by
the claim, supported by the most
plausible circumstantial evidence,

that the date had been left blank
at the time of drawing up the note,

and had been filled in at the time
at which it was subsequently signed,

and with writing materials whose
character sufficiently accounted for

the nature of the figures. One
person who was largely interested

in the note having been signed

earlier than the date upon its face,

and who well knew whether or not

it was originally dated upon that
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day, asserted that its original date

was several days earlier than that,

though he did not iix it upon any
one particular day. Another per-

son who was admitted to hare
written the date, who had enjoyed
unlimited opportunities for chang-

ing it if he desired, and was largely

interested in its bearing a date not

earlier than its ostensible one,

asserted that that was its original

and only date. At first sight, and
still more after much patient study,

it seemed hopeless to expect a

solution of the case through the

microscope or by any other means.
The tracks of crime, if present,

were never more carefully covered.

The disputed figures were bold and
strongly characterized. They show-
ed no attempt to make them look

like the rest of the writing, and there-

fore suffered nothing from failure to

accomplish it ; and their well-

marked character was satisfactorily

accounted for. The surface of the
paper was microscopically j^erfect,

and had not been tampered with
for purposes of erasure. Nowhere
did a line crop out into view like

those of the rest of the writing;
and if any such existed beneath the
visible figures it was doubtless pale

and thin and little likely to be per-

ceptible, even to the microscope,
through the heavy coating of thick
and muddy ink which covered and
concealed it. At last by one
peculiar illumination, light being
diffused rather faintly over the top
of the paper and at the same time
condensed strongly upon the lower
surface, there came into view an
appearance which was lost by the
least change of illumination, but
could be restored again by careful

arrangement of the light. Blended
with each of the three disputed
figures, though not equally distinct

in all, was a very peculiar wedge-
shaped or triangular figure, broad

and flat at the top and sharp at the
bottom, and exactly such in size

and position as would accord well
with the rest of the writing and
with the other figure 1 in the body
of the note ; but the latter 1 was broad
and square at the bottom, and thus
strikingly unlike the wedge-shaped
figures. Comparison of a large
numbers of papers known to have
been written by the same author
showed that the unusually triangu-
lar 1, was his characteristic style,

and that the unaltered and not
triangular 1 in the note, known to

be his writing, was not his usual
habit but a rare and, as it proved
in this case, a puzzling eccentricity.

It was evident that the date had been
first written 11, and that tlie 16
had been subsequently written over
it ; and that the 1 of the year,
though the right figure, had been
similarly enlarged to make it look
like the rest.

Still newer but scarcely less im-
portant than this is the study of
powder marks, which call for in-

vestigation with the microscope less

frequently, it is true, but are likely

to be connected with results of the
highest interest. Fixing the re-

sponsibility for a fatal crime,
involving capital consequences,
may turn critically upon such ques-

tions as the time of firing a certain

shot, the position from which it

was fired, the kind of powder used
or the nature of the weapon em-
ployed, all of which questions

under certain favorable but not
impj'obable circumstances may be
positively answered by our instru-

ment. It is well known that

modern gunpowder is not a powder
at all, but consists of hard and well-

formed grains, often of considerable

size, which by burning gradually
and comparativel}^ slowly from
their surface only, gradually crowd
the ball into increasing velocity as
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it moves through the barrel toward
the month of the gun, and finally

ejects it at a speed and with a

power that would not be safely

attained or even approached by a

line powder that would burn more
rapidly and communicate its im-

pulse more suddenly, and perhaps

with destructive force to both ball

and barrel. But before the grains

are fully burned, the rapidly de-

creasing advantage gained in this

way becomes more than counter-

balanced by the resistance to the

ball by continued contact with the

barrel. Therefore the barrel is

never made long enough for the

powder to. wholly burn before

leaving it, and some of the burning
grains must in all cases be thrown
out as projectiles along with the

ball. In using large charges and
coarse powder some grains also may
be thrown out that have not

been ignited at all. The shorter

the barrel, other things being equal,

the more will this happen; as it

will, also, in the case of the pistol,

where the charge is generally less

than in the rifle, but the flash is

greater because the barrel is short-

ened more than the charge is

diminished.
( To be contimted.)

EDITORIAL.

This number will be sent to

many persons who are not sub-

scribers, but who are known to be

interested in scientiflc studies. We
hope that a large number of these

will send us their subscriptions,

especially the physicians, to whom
the JouENAL will certainly be of

great value. It costs but $1.00 per

year, and the subscription-list must
be a large one to make our enter-

prise profitable at such a low price.

We consider that the success of our

undertaking is already assured, and

have to thank the microscopists of

the country for their very generous
and early support.

o

We take pleasure in announcing
that we have established an Agency
for the sale of American and Foreign
Scientific Books and Periodicals,

and that we are prepared to receive

and to promptly fill orders for books
and magazines of all kinds.

Spring Collections.

The warm days of spring are fast

approaching, and they afford the

microscopist who will visit the

ponds and streams, a great variety

of living objects. Perhaps this is

the best season of the year for gen-

eral collecting ; many forms of

plants and animals are just awaken-
ing into life, after the cold days of

the winter months, and the student

can learn much about the early

stages of the growth of objects

which, in their more mature condi-

tion, are familiar to him.

We urge all who can, to begin

their collecting now—as soon as

they receive this number, for it is

already late enough—and to share

with others the pleasure which their
" finds " will certainly give them,

through the Journal.
To the novice in collecting, a few

words of advice and a few sugges-

tions about what to look for and
where to find it, will be acceptable.

It is advisable to choose a clear

day, for the sunlight seems to lure

the little animals from their hiding-

places, and brings them near the

surface of the water ; and many
plants will also rise into view.

It is difficult to give directions

for collecting, since there are so

many different tastes to be gratified
;

but if Alg£e are desired, they may
be looked for along the shores of

ponds, either floating free on the
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surface of the water, or attached to

the siil)merged grasses, stems, or de-

bris along the shore. If they are

found upon the surface, it is advisa-

ble to take home a good supply and

immediately shake it out in some
clear water, so as to wash out the dia-

toms or desmids that it may contain.

This water should then be placed in

a shallow dish, a saucer or a soup-

plate, and exj)Osed to sunlight. The
dirt will soon settle, and in the

course of a few hours the desmids

or diatoms will rise to the surface,

quite free from other matter. In

this way very clean gatherings can

be obtained. Last spring we col-

lected such a quantity of desmids

{Closterium) one afternoon, that the

next morning we skimmed oif from
the saucer enough to cover the bot-

tom of a two-dram homoeopathic

vial, to the depth of over a quarter

of an inch, after the cells had set-

tled in the water. Many persons

fail to succeed in this experiment

;

they find their diatoms will not rise

as they anticipated, but the fault is

not with the diatoms—a bottle is

not a suitable dish for them to live

in, and the experiment is usually

tried with a bottle. Put the plants

in a shallow dish, so that a large

surface will be exposed to the air,

and success will follow if the dia-

toms are alive.

Continuing the search for Algse,

look at any places where water
trickles down over the face of yoc\-

ledges. Yery likely there will be
found an abundance of diatoms in

the brownish-colored, jelly-like coat-

ing on the rocks, or mingled with

the iilamentous Algse {Conferva^
IJlothrix, Oscillaria, etc.), which
are frequently found there. In
swiftly-running streams very beauti-

ful Alga? are often found.

In searching for forms of animal-

life, rather more apparatus is desi-

rable than is needed for Algse, but

in no case should it be considered

essential. It is advisable to possess

a cane with a telescopic joint, hav-

ing a screw for attaching a bottle, a

net and a hook ; of all these we
consider the hook the most generally

serviceable attachment, for an abun-

dance of microscopic animals can

be pulled up with water-weeds and

Algse, and freed l)y shaking the lat-

ter in a bottle of water. A collect-

ing-bottle is very useful for securing

such forms as Daphnia, Cyclops,

Cypris, etc., and this can be made
as follows

:

Choose a common tumbler—those

that jellies are sold in are very good

—and select a good cork large

enough to fit it well (druggists

usually have such large corks on

hand ).' Take a 2-in. (or smaller) glass

funnel and pass the neck through

the centre of the cork, from the

lower side, and pass the neck of a

similar funnel through the cork

from the opposite side. Tie a bit

of line Swiss muslin or lawn over

the mouth of the first funnel, put

tlie cork into the tumbler and the

ap]^aratus is complete. By pouring

water into the upright funnel, the

tumbler will soon be tilled and the

excess will flow out, after being

Altered by the fabric through the

inverted funnel. The upper sur-

face of the cork can be covered

with sealing-wax varnish, which
will greatly add to its appearance

and also make the bottle air-tight.

Another way of making a collect-

ing-bottle will be given next month.

To use such a bottle, dip up the

water containing the animalcules

and pour it into the bottle until

enough has been strained to make a

good collection, pour out most of

the water, then remove the cork

and put the sj^ecimens in another

bottle, after which the collecting-

bottle is again ready for use. We
have used one precisely like that
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described above witli great satis-

faction.

The iinest rotifers will be found
among or attached to submerged
plants in sheltered localities.

At this season there may be
found many kinds of rotifers and
vorticellas, water-fleas, water-beetles,

hydras, and many other beautiful

and interesting creatures.

Some "Expert" Evidence.

In the course of the recent trial

of the Rev. Mr. Hayden, in Con-
necticut, a large number of scien-

tific gentlemen were called upon for

their testimony. Some of the evi-

dence that was thus brought to bear

is of an interesting character, not

only as an indication of the value of

the microscope in such cases, but
also as showing to what extent we
can rely upon the results of the ex-

periments of individuals.

We will briefly review the testi-

mony that was based upon micros-

copical examinations.

The microscope was employed
for two purposes on this trial ; for

the examination of specimens of

white arsenic, and for the detection

of blood-coi'puscles.

In the study of arsenic-crystals

and the various kinds of arsenic in

the market, Professor E. S. Dana
had spent several months, and his

testimony was of a satisfactory na-

ture throughout. Samples of arsenic

from different manufactories vary

in character more or less, and this is

also true of the products from the

same factory at different times. The
peculiarities are to be found in the

proportionate number of crystals,

amorphous particles, and dust, in the

size of the crystals and masses, and
in the general appearance of the

specimens, particularly when exami-

ned by reflected light, which shows
the crystal-faces either dull or

polished, or, when they have been
subjected to the slow action of

solvents, striated and marked.
Among the causes whicli prevent

uniformity in the products of the

same factory at different times, may
be mentioned the rapidity of the

crystallization—which varies with
the temperature—the larger crystals

forming most slowly ; the density of

the vapor in the condensing cham-
bers ; and the presence or absence of

foreign matters.

Although it is admitted that the

product of a factory varies from
time to time, it appears that it is

possible to distinguish the arsenic of

different makers with some degree

of certainty, and Professor Dana
believes that he could certainly

identify the brands in his possession

known as "• Dayton, " " Garland,"
" Welsh," and " Dragon," by micro-

scopical examination.

Many specimens of arsenic were
examined by Professor Dana, but

we will only refer to a few of them
in illustration of the character of

his observations. The arsenic from
the Tavestock works which he
visited, contains never less than one-

half his bulk of minute, but perfect,

octohedral crystals. The " Garland "

or glass-arsenic contains no crystals,

hence, when ground it appears as an
amorphous powder. By examining
fourteen slides of a certain sample,

one-third of it was found to consist

of distinct crystals, most of them
varying in size from ttVo to ytoo
of an inch, taking the maximum
and minimum diameters. By re-

flected light the crystals showed an

imperfect lustre.

Another sample was made up al-

most exclusively of regular octohe-

dra, which formed nine-tenths, never

less than three-fourths, of the entire

mass, in size about toW ~ Woro"»
some as large as -^^" - -^fo"? with

smooth, and brilliant surfaces.
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The arsenic that was found in the

stomach of the poisoned girl had a

yellowish tinge, probably caused by
the action of some sulphur com-
pound, which partly changed the

oxide into a sulphide. There were
no dust-like fragments, or very few,

the faces of the crystals showed the

peculiar parallel lines and triangular

markings or depressions, whicli are

produced by solvent action.

The other gentlemen who touched
upon this subject in their testimony

did not differ from Professor Dana
to any noticeable extent. Professor

Brewer's evidence was almost iden-

tical.

In closing these remarks about
arsenic, we must refer to some pho-

tographs of crystals of this substance,

kindly sent to us by Dr. T. D.
Williams, of Chicago. The photo-

graphs show certain characteristics

of the samples quite clearly, and
any person could readily distinguish

the different kinds.

The testimony regarding blood-

corpuscles, is of a less satisfactory

character than that which relates to

the arsenic.

Professor Wormley, of the Uni-
versity of Pennsylvania, Professor

White, of Yale, Dr. Treadwell of

Boston, Dr. Sanford and Dr. J.

J. Woodward were the principal

experts on the blood examina-
tions.

A most embarrassing error, and
one which we would hardly deem
possible for a microscopist to fall

into, who was familiar with the

appearance of blood-corpuscles, was
made by Professor White. He
found an alga upon a stone and
mistook it for blood. Further ex-

amination enabled him to correct

the error; but the fact that the

mistake was made, shows the neces-

sity of extreme caution in such
examinations. One of the most
striking statements of all was made

by Dr. Treadwell. In one instance

he testified, after measuring only

four corpuscles (having accidentally

lost the others) that ranged from

yttt" to TSTs" i^^ diameter, as

follows :
" I am quite positive that

these were human blood-corpuscles,

and that they did not belong to

blood of the pig, sheep, goat, horse

or cat." In another place, referring

to some other examinations, he
stated that he had " obtained cer-

tain proof of human blood in one
instance only " (this was from stains

on a knife). Dr. Treadwell was
asked this question :

" Now, Doc-
tor, if you have five specimens of

different bloods given you, will you
be able to say which are human ?

"

He replied " Yes, if an honest and
competent man prepares the slides

for the microscope and with fresh

blood. Then I could give yon an
answer in a couple of hours." We
have not space to give the ad-

mirable testimony of Dr. Sanford
on this subject, which we regard as

perfectly reliable and correct.

This review is based upon the

reports of the trial given by the

daily New York papers, which
seem to be quite reliable.

Dr. Woodward speaks for him-
self in the following extracts from
a communication with whicli he
has favored us.

Referring to the range and varia-

tion in the size of the corpuscles. Dr.

Woodward says

:

" What I actually testified as to

these points, was substantially as

follows : That the largest human
corpuscle I had ever measured in

any human individual, including

all ages, was -lOO-millionths (^Vo)
of an inch in diameter, the smallest

222-millionths (jiVo)- I said, how-
ever, that I did not for a moment
believe that these dimensions repre-

sented the extreme limits, for G.
Hayem {Recli. sur Vanat. normale
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et path, dii Sang, Paris, 1878, p. 44)
has recently affirmed that in chronic

ansemic conditions he has measured
them as lariJ:;e as 12 or even 14
micromiUimeters (the latter=551-

milhonths of an inch) and as small

as 2.5, or even 2.2 micromiUimeters
(the latter= 86-millionths of an inch).

But even taking; the limits I had
myself measured as the extremes
for healthy individuals, the differ-

ence in size between the largest and
the smallest human blood-corpuscle

was about as great, relatively, as

the difference between the shortest

and the tallest adult man, and as

in both cases all possible transition

forms occur, I held that by lueasur-

ing ten, fifty, or a hundred, or even
a much larger number of corpuscles,

we are no more likely to obtain an
average size that will agree with
the next set of similar measure-
ments, than we are by measuring
the height of as inany men, likely

to obtain an average which will

agree with the average height of as

many more individuals measured
elsewhere. It was to this cause,

chieiiy, that I attributed the con-

siderable differences between the

statements as to the average size of

human red corpuscles, published by
the highest microscopical authori-

ties during the last few years. I

said that while many English and
American microscopists continued

to assume the infallibility of the

alleged average size of 312-mil-

lionths (3-2V0) ^f ^11 inch, propound-
ed by Gulliver in 1848, such able

French microscopists as Cornil and
Hanvier {Manuel d^Hlstologie Pa-
thologique, Part II, Paris, 1873,

p. 498), placed it as low as 7

micromiUimeters {i. e. 275-mil-

lionths or ^^Ve <^i ^^"^ inch). The
commission of the French Societe

de Medecine Legale {Annates d 'Hy-

giene Pid)lique, T. 40, 1873, p.

194) composed of Messrs. Miahle,

Mayet, Lefort and Cornil, which
reported June 9th, 1873, placed it

at 7.5 micromiUimeters {i. e. 295-

millionths, or 33^39 of an inch), with
which Hayem (p. 43 oj). cit. sujprd)

and other recent French authorities

agree. On the other hand, J.

Pelouze and E. Fremy {Traite de

Chi7me, etc., ^'"^ ed. entierement

refondue, t. YI, Paris, 1865, p.

492) place the average as high as

Y^g- of a millimeter (/. e , 328-mil-

lionths or -joVs ^^ ^^^ inch), while

the average usually accepted in

Germany, that of Welker {Zeitscher.

fur Rat. Med., Bd. XX, 1863, S.

237), is intermediate between the

foregoing, viz. : 7.74 micromiUi-

meters {i. e., 304-millionths or -s^g-g-

of an inch).
" As for myself, I did not pretend

to make any general statement as

to the true average size of the hu-

man red corpuscles, my experience

being that the averages obtained

by the most careful measurements
of any moderate nuMiber of cor-

puscles differ considerably. As to

this I cited the figures I have pub-

lished (Amer. Jour, of Med. Sci.,

January, 1875, p. 1 ; and Trans, of
the Amer. Med. Ass., N(A. 27,1876,

p. 304), and added that several other

averages of measurements of human
blood recently made by me with

every possible precaution, also dif-

fer from each other considerably

(as will be seen below).
" As for the red blood-corpuscles

of the dog, I testified that I had
measured in this animal single cor-

puscles as large as the largest I have

ever myself measured in human
blood ; others as small as the small-

est in human blood, and every pos-

sible transition between. Here, too,

in taking averages I had arrived at

variable results, as Gulliver himself

did long ago. I explicitly stated

that the general average of all the

measurements that I ever recorded
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for the dog, was somewhat smaller

than the average of all I had re-

corded for man. Yet, some of the

averages I had found for lifty or a

hundred, or even more canine cor-

puscles were larger than the smaller

averages obtained for human blood

;

indeed, occasionally rivalled the

larger. I mentioned further that I

agreed with the view of L'Perier

{Bull, des Travaux de la Soc. de
Pharm. de Bordeaux. 1877

; p.

282 et seq.), that the blood of quite

young dogs (up to a month or two
old) more frequently contained very
large corpuscles, and gave averages

equal to those obtained from human
blood, than was the case with older

animals. I had, since the trial com-
menced, mounted several slides of

the blood of a pup three weeks old,

in which corpuscles measuring 400-

millionths (^-gVo ) of an inch in di-

ameter were by no means rare (I

may add that I have these slides

and will take pleasure in showing
such corpuscles to any competent
microscopist). Fifty corpuscles on
one of these slides gave an average
of 326-millionths of an inch ; forty

coi-puscles on a slide from another
pup of the same age, gave an
average of 320-millionths of an
inch ; while twenty corpuscles from
the blood of a full grown dog gave
an average of but 300-millionths of

an inch. Measured with the same
instruments, fifty corpuscles of my
own blood gave an average of 324-

millionths ; forty from another in-

dividual gave an average of 327-

millionths ; twenty from another
gave an average of 316-milliontlis.

I added that all these measurements
were made with a new Zeiss ho-
mogeneous immersion ^ and a

cobweb micrometer, the power be-

ing such, that each division of the

micrometer-wheel equalled t-^oVcto
of an inch. Every corpuscle in the
group selected was measured, each

being first brought to the centre of

the field for the purpose, and those
corpuscles which appeared to be
other than perfectly spherical, were
measured in the long and short

diameters, and the mean taken. In
short, every known precaution was
employed to secure accuracy.

In view of all the foregoing con-
siderations, I did not think the
microscopist is warranted in at-

tempting to distinguish on oath,

between human and canine blood,

even on preparations carefully made
from fresh blood. If he makes a
supposition based on the average
size of fifty or a hundred corpuscles,

he will no doubt (jften come out
right, but he will also occasionally

come out entirely wrong ; and the
difiiculties in the case of corpuscles

soaked out from dried stains, are of

course still greater.

CORRESPONDENCE.

A DEVICE FOR MOUNTING.

To THE Editor:— I have recently
devised and applied to my Cox turn-
table, a simple device which I find

to be of much use, especially when
mounting in glycerine. In brief, it is a
slender arm of brass which is attached at

one end to the hand-rest of the turn-table

by a milled-head screw. The other end
extends over the centre of the turn-
table at a suitable height above it.

A pointed screw comes down through
the end of the arm exactly over the
central dot. In mounting in glycerine,

for example, after the cover is ap-
plied to the object, the slide is transferred

to the turn-table, the cover is brought to

the centre and the pointed screw is turned
down upon the cover, compressing the
object and expelling the superfluous fluid.

After a rough cleaning a ring of gelatine-

solution may be applied, as directed in

Marsh's Treatise on Scction-Cuttiitg, p.

41. After a couple of applications of the

gelatine and time allowed for it to set, the
screw may be loosened and the slide re-

moved from the turn-table.

This little piece of apparatus may not
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be new, but I have never seen it figured or

described. Its advantages are obvious, and
I am sure every reader of the Journal
who will have this simple auxiliary fitted

to his turn-table will be pleased with it.

A. L. Woodward.
Syracuse, N. Y.

THE ACME STAND.

To THE Editor:—Referring to the

description of the " Acme " stand, which
appeared in the first issue of your JOUR-
NAL, I desire to add a few words in order

to place the matter fairly before your
readers.

The " Acme " stand owes its appearance
to an agreement, entered into between
Prof. J. Edward Smith and myself, over a
year ago, while we were present at the

Microscopical Congress at Indianapolis.

Without going into details, it was then

and there mutually agreed to attempt the

production of a new stand, which should,

at a low cost, comprise all the late im-
provements, be equal to any and all work
—in short, the idea was to produce, if pos-

sible, an Acme stand, Prof. Smith agreeing

to give the benefit of his long experience

as a manipulator, and I mine as a work-
ing optician.

Our agreement has been carried out to

the letter, and from the date mentioned.
Prof. Smith and myself have been in close

correspondence, the result of which is the

"Acme " stand.

Will you, as an act of justice, publish

this explanation, and with the hope that

the " Acme " will be found practically what
Prof. Smith and myself clainri for it, I re-

main, dear sir.

Respectfully yours,

John W. Sidle.
Philadelphia, January 25th 1880.

NOTES.

—The Iowa State Medical Society con-
vened at Des Moines, on January 27th,

1880.

A few medical men interested in micros-
copy, brought their microscopes, and ex-

hibited histological objects, which were
changed every session. Most of the

members were interested in the matter.

At the close of the morning session of

the second day, a microscopical section

was formed by electing Prof. J. J. M.
Angear, M. D., as President, and Prof.

W. D. Middleton, M. D., as Secretary.

—The wax-cell which Dr. Hamlin des-
cribes in his article is really a good cell.

It may be thought that wax alone is too

soft for durable mounts, but this is not
the case. Experience has shown that it is

an excellent material for the purpose. Dr.
Hamlin has kindly send us a cell prepared
according to the instructions he has given,

and it is very neat and clean. We advise

our readers to give the process a fair

trial.

—The prices of microscopes and acces-

sories seem to be going up. We notice

several changes in Beck's catalogue.

QUESTIONS AND ANSWERS.

[This column is freely open to all who desire in-
formation upon any subject connected with micros-
copy. It is hoped that the readers will reply promptly
to the questions which are asked.]

ANSWERS.

(I.) In the M. M.J., vol. 4, p. 18 (July

1870), Mr. Wenham refers to a photo-
graph of Angulatiwi " magnified fifteen

thousand diameters," exhibited previously

to 1854: One of the photographs is still

in the possession of Mr. Jabez Hogg. On
p. 124, Mr. Wenham refers to "eleven
thousand diameters," and on p. 125 gives

au outline-sketch with camera-lucida of

Podiira with " six thousand diameters."

The Rev. W. H. Dallinger has repeat-

edly mentioned " ten thousand diameters
"

in his papers, and implies even higher

magnifications as being at his command.
Messrs. Powell and Lealand have pub-

licly exhibited Angulatwn with " four

thousand diameters."

Dr. Woodward's photographs go to

about four thousand diameters with great

success on certain boldly-marked objects,

but with Nobert's higher bands he ap-
pears to have obtained the best direct re-

sults with hardly more than one thousand
diameters. J. M., jr.

London, Feb. 11, 1880.

(3) If A. L. W. understands all the differ-

ent methods of constructing objectives, his

question can be intelligently answered.

One method of constructing the front-

lens of high-power objectives—the one
in most common use by first-class makers
—is to make the front achromatic by com-
bining two or three lenses ; such fronts

are known as compound-fronts. Some
years ago Mr. Wenham, of London, intro-

duced fronts of a single lens. About 1872

Mr. Tolles added another single lens in
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front of the former one, giving better and
sharper definition, and he termed the ob-
jectives thus constructed four-system ob-
jectives ; but, finding that term cumber-
some, changed it to " duplex." Four
systems had been made previously by
Ross and by Hartnack ; but not on the

same formula that was used by Tolles.

Curiously enough, Mr. Wenham, after

contending for eight years that it was im-
possible to get through any objective

more than an angular aperture of 82"

now (/. R. M. Society, Dec. 1879) gives

up the point so far as his contention ap-

plies to the "duplex-fronts" of Tolles,

utterly ignoring the fact, or disputing it,

after repeated measurements of the aper-

ture of three-systems by Tolles, Wood-
ward, Keith and others. One of Tolles'

three-system had been in Wenham's own
hands, and was grossly mismeasured.
The same objective had just been meas-
ured with Zeiss' apertometer, a modifi-

cation of Tolles' of 1872, and gave a balsam
angle of 93°-]-, just as Tolles made it

in 1872. Carl Reddots.
Boston, Feb. i8th, 1880.

MICROSCOPICAL SOCIETIES

WELLESLEY COLLEGE, MASS.

The regular monthly meetings have
been kept up with the usual interest dur-

ing the present college year.

Only a few of the papers and exhibits

can be mentioned.
Miss Nunn, Prof, of Biology, who spent

the Summer with the Zoological Expedi-
tion fitted out at the Johns Hopkins' Uni-
versity, for investigating the fauna of the

waters along the Southern States, gave an
interesting account of deep-sea dredging
and shore-collecting, and described some
of the life thus found. She exhibited from
specimens which she obtained, Synapta
squilla, and several varieties of sponges
and hydroids ; specimens of deep-sea
dredgings, from the North and South At-
lantic and the Red Sea, were also under
the microscopes. Miss Ida Brown, Presi-

dent of the Society, a student in Biology,

gave a paper on white and colored blood-
corpuscles, illustrated by slides showing
corpuscles and haemin crystals. A paper
on plant-crystals, embodying much indi-

vidual work, was given by Miss V. Smith,
illustrated by the following specimens
prepared by herself : crystal-prisms from
cactus, washed out ; stellate raphides from

lily ; crystal prisms in onion-sheath

;

sphaeraphides from begonia ; raphides in

calla ; crystals in pear, stained. Miss
Whiting gave a rhume of the exercises of
the American Society in Buffalo, with an
abstract of the portion of the address of
Dr. Ward pertaining to the use of the mi-
croscope in the detection of forgeries and
the examination of gunpowder wounds.
Papers on the antennae of insects, and on
the best methods of microscopic measure-
ments have been given. A demonstration
with Dr. Seller's section cutter, and an
exhibition with a new polari-microscope
of the remarkable phenomena exhibited
by minute crystals, in converging polarized
light, attracted much notice ; also the cir-

culation in the branchiee of the triton.

The Society have formed a plan for

studying the fauna and flora of the waters
in the neighborhood of the College thor-

oughly. Drawings with descriptions are
handed in to the President, and those per-
taining to specimens not on the list already
presented to the Society, are preserved by
the Secretary. Thus, in time, the history

of microscopic life in the region will be
complete.

The regular meeting was held on Mon-
day evening, February 9th ; the President,

Miss Brown, in the chair.

The leading paper was by Miss Free-
man, on the method of mapping absorp-
tion-spectra with the bright-line microme-
ter of the Sorby-Browning Microspectro-
scope.

The instrument was described in de-
tail, and the method of constructing a
scale of reference by obtaining the posi-

tions of the principal Fraunhofer lines.

The bands in the spectra of different sub-
stances are mapped out on the same scale,

and thus compared.
The paper gave details of the work of

the writer, especially on the spectra of

chlorophyll.

Miss Whitney called attention to the

contents of the late journals, and read in-

teresting extracts.

Some thirty varieties of ferns, mounted
for the Society's collection by Miss Painter,

were exhibited and greatly admired. The
following mounted objects were exhibited,

accompanied by drawings in detail : As-
pidiunt spinidosuin, Dicksonia piinctilo-

bula, Davallia pyxidata, and Cibrotittm

Schiedit.
The absorption-spectra of two prepara-

tions of chlorophyll were exhibited under
the microspectroscope.

Ada I. Ayer, Cor. Sec.
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LIVERPOOL (ENG.).

The second ordinary meeting of the

twelfth session of this Society was held

at the Royal Institution, on February 6th,

i88o. Dr. J. Sibly Hicks, the President,

in the chair.

Robert Dempsted was elected an ordi-

nary member of the Society.

Rev. W. H. Dallinger exhibited and ex-

plained Col. Woodward's Illuminator, ma-
nufactured by Messrs. Powell and Lea-
land, by means of which any angle of the

illuminating ray is secured and registered.

Dr. Drysdale exhibited and explained

the oil-immersion condenser of Messrs.

Powell and Lealand, showing with it

the dotted markings on the diatom Navi-
cula lyra through a ^-inch objective.

Rev. W. H. Dallinger read the paper of

the evening entitled " Microscopical Notes
on the Order of Minute Insects known as

Thysanura (Spring-tails) with a special

study of these scales," illustrated with

transparencies and the lime-light.

GRIFFITH CLUB, MICH.

Mr. E. H. Griffith of Fairport, N. Y.,

read a very interesting paper on diatoms
before this club, but we cannot reproduce

it or condense it in our overcrowded issue.

The paper was printed in one of the Detroit

newspapers and we doubt not that any
reader who is sufficiently interested in the

subject can obtain a copy by writing to

Mr. Griffith. There are several valuable

suggestions contained in the paper, parti-

cularly those relating to the cleaning of

diatoms.

CAMDEN, N. J.

At a recent meeting Dr. Walter M.
James delivered a lecture on dust, from
which we make the following extracts :

The Doctor opened his lecture by a des-

cription of the various kinds of dust, the

sources whence they originate, and the

important part it plays in the diffusion of

light, citing the well-known fact that a

ray of sun-light entering a darkened room
through a chink or crevice, would be invi-

sible from a side view were it is not for

the infinitesimal particles of dust floating

in the atmosphere, for light travels only in

straight lines, and unless the eyes directly

opposed its rays, its presence would be
unperceived. Much of the dust we see in

the air is composed of the pollen of

plants wafted abroad to fulfill its mission

in the propagation of its species, and fre-

quently gives rise to diseases of the hu-
man system which prevail in the Autumn,

especially those called coryza or hay
asthma, hay fever, etc.

The experiments of Tyndall, showing
how fermentation in various liquids may
be prevented, if excluded from contact

with the atmosphere, were fully explained,

and the formation of those fungoid growths
called mould, which occur so frequently

on articles of food and clothing, in moist

places, were traced to the multiplication of

the plants from spores carried by the at-

mosphere.
Various moulds were exhibited under

the instruments and the curious branching
of the PeiiiciUiuvi glaucum, the cells of

the yeast-plant, vibriones and various

pollens were well shown by Messrs. Brown,
De LaCour, Kain and Derousse, with high

powers.

Exchanges.

[Exchanges are inserted in this column without
charge.]

Polyzoa, Palates of Mollusca, Foraminifera, Sponge
and Holothurian-Spicules, Synapta-Anchors, Chirud-
ota-Wheels, Echinus-Spines, Minute Sea Shells, in ex-
change for Polyzoa, Foraminifera, Histological and
Pathological preparations, etc. Also, a quantity of

Sea Shells in exchange for Land and Fresh-Water
Shells.

F. M. HAMLIN, M. D., Auburn, N. Y.

J. J. B. Hatfield, Arsenal Avenue, Indianapolis,

Indiana, will exchange Bleached Plant-Sections for

good Diatomaceous material. List furnished on ap-
plication.

For fine specimens of Tingis hyalina. send a
stamped envelope to ALLEN Y. MOORE,

i86 Dodge St., Cleveland, Ohio.

Pleurosigmas and other unmounted Diatoms, both
Fresh Water and Marine ; also Marine Algae, Ferns,

and a large quantity of miscellaneous microscopical

material in exchange for good mounted objects.

M. A. BOOTH, Longmeadow, Mass.

To exchange, well-mounted Slides of Hair for

mounted or unmounted specimens of hair from the

rarer animals ; lists exchanged. WM. HOSKINS,
2o8 S. Halsted street, Chicago, 111.

Nicely mounted Slides (opaque) of the Coal-tar

Derivatives, chemically prepared, crystalline in form,

showing their beautiful colors, in exchange for other

well-mounted material. Chemical name and formula
attached to each Slide. About a dozen varieties on
hand. F. L. BARDEEN, M.D.,

30}^ Meigs street, Rochester, N.Y.

Vanadate of Ammonia, (N H *) '^ V O "^ Slides for

the Polariscope in exchange for other Slides.

H. POOLE, Practical School, Buffalo, N. Y.

Slides mounted from injected Frog's Gall-bladder,

Liver, Kidney, Stomach, Intestine and other parts,

exchanged for other good and interesting prepa-

rations. C. BLASDALE, M. D.,
Jericho, Queens Co., N. Y.
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How to Cut and Grind
Glass Slides.

BY F. M. HAMLIN, M. D.

The appearance of many of the

sHdes which I have received in ex-

change, indicates that many amatenr
microscopists attempt to do their

own grinding ; and a few, with a

subhme indifference to all that is

neat and tidy, send them out with
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diamond drawn along cuts off a

strip of the glass just one inch

wide. Care must be taken that it

is the point of the diamond and not

the edge of the rule that is just an
inch from cleat A, or the slide will

be too narrow. The track of the

diamond is indicated by the dotted

line D. In this manner strip after

strip of glass is cut from the ori-

ginal piece three inches wide until it

is cut up into slides of an exact
' width. Care should be taken that

the first end of the three-inch piece

is square, and fits up closely to cleat

£. If it is " out of square," let the

end project just beyond the edge of

the rule and cut off a narrow strip,

which squares the end, and makes
the piece right for cutting into

slides without loss of material.

Proceeding upon the same plan, I

make an arrangement for cutting

the three-inch strips.

The diamond is undoubtedly the

best instrument for cutting glass,

but it is expensive, and requires

some skill to use it properly ; but I

have done nearly all of my work
with the cheap glass-cutters, which
are sold for twenty-five cents, and
with entire satisfaction ; indeed, I

think they make a smoother cut

than the diamond and consequently

require less grinding. If one of

these cutters is used simply for work
it will last a long time.

Care should be taken to secure

thin, clear glass. Ordinary window-
glass is too thick, but in nearly

every place where glass is sold there

may be found pieces excellent in

quality and sufficiently thin. The
thickness should not exceed -^^ of

an inch.

The slides being cut, the grind-

ing follows. This is done upon an
ordinary grindstone, and the car-

dinal principle of the process is to

grind with the stone turning from
the slides. As the ends of the slide

are the most diificult, it is best to

begin with them. The corners of
the edge are first ground off by
holding the slide as at A, in Fig. 15.

Both sides being treated in the same
way, the slide is held as at ^, and
drawn the whole length of the end,

so the stone will not grind up into

the centre of the slide. The ends
being finished, the sides are treated

in the same way, the corners first,

and then the slide is held as at C,

drawing the length of the slide from
end to end. The slide is to be held
firmly, as close down to the stone

as possible, and the sides of the slide

parallel with those of the stone,

except when grinding off the

corners. The object in grinding off

the corners first is to prevent little

pieces from splitting off the sides

of the glass. The amount ground
off from the corners need be only a

very little, just enough to make a

straight line from end to end. A
little experience will soon teach how
much. The edge may be finished in

two ways, like 1) and ^ in Fig. 15,

the latter being my favorite method.
The ends of the slide being most
difficult to grind, a good deal of

time may be saved by grinding off

the sides of the three-inch strips

before cutting them into slides.

When grinding, it is best, as soon
as a slide is finished, to drop it into

a dish of water, for if laid one upon
another, or upon any hard substance,

the slides are quite likely to get

scratched by the particles worn from
the stone. If the grinding has been
well done and the stone not too

coarse, the edges will present a very
neat appearance without additional

labor, but if their edges are polished

they will equal those of the dealers.

In glass-factories polishing is done
upon wooden wheels with the sur-

faces charged with emery, or some
other polishing substance. I have
succeeded very well by the follow-
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ing simple method : I take a soft,

pine board and place upon it a

quantity of emery and water, and
rub the edges upon the wood and
emery. A groove soon forms in the

soft wood, into which the emery is

scraped, and the edge is rubbed
until a good polish is obtained.

Sheets of fine sand or emery-paper
may also be used with success.

In this, as in every thing else,

care and observation tend toward
perfection. As the fancy paper

covers are now nearly abandoned,
and very properly too, I think,

ground edges are a necessity, if one
would have his cabinet present an
attractive appearance, and make his

work popular with others. A few
persons grind off the corners of their

slides, making them quite round.

If this were a uniform custom it

might not be objectionable, but as

they are in a hopeless minority, it

is advisable to abandon it entirely.

It may be asked whether it " will

pay " to do all this. I can say that

I think it will, unless one buys his

slides in large quantities. Turning
the stone with one hand and grind-

ing with the other, I have ground
twenty-five slides in an hour, which,

at ordinary prices, would make my
labor worth 75 cts per hour. But
whether it pays or not in dollars

and cents, a knowledge of how to

do the work with simple means
may not only lead to improvement
in the appearance of many cabinets,

but to the construction of many
accessories made of glass, which are

very useful about the microscope.

Mounting in Balsam with Cells.

If a cell is made upon a slide with
prepared balsam (by Merriman's
method). Algae and other objects

of considerable thickness, may be
mounted with great facility. The
cell is allowed to dry until clear.

and sufficiently hard to bear the

touch of the finger. It is then filled

with prepared balsam, thinned so

as to now readily. The Algse may
then be taken from the chloroform

(if treated according to Stodder's

method) and transferred to the cell.

The cover being applied, little or

no balsam will be found to overflow,

and the mount may be set aside to

harden. No spring-clip is required.

For a short time the inner edge of

the cell may be distinguished, but
presently the cell and the interior

fluid become a homogeneous block

of balsam, and the mount is practi-

cally finished. A ring of gold-size

or other cement, may be added if

desired. W.

New Microscopes and Acces-
sories.

In the article describing Crouch's

"Histological" microscope, we were
in error when we stated that the

base was not of brass. The stand is

made of brass throughout.

This month we take pleasure in

presenting an illustration of Beck's
"Economic" stand, which has been
improved, and adapted to the wants
of those who desire a cheap and good
stand. When we have said this we
have but very little to add, for in its

original form this stand was one of

the best known in the market.

The illustration shows the present

model with rack and pinion. A tube
for carrying sub-stage apparatus is

shown on the right. This tube is held

beneath the stage by a bayonet catch,

and serves to hold various accessories,

the most important of which are the

paraboloid, the dark-well, the po-

larizing prism and the diaphragms.

This stand is very convenient

and useful, and is attractive in ap-

pearance.

Including a 1-inch and a ^-inch
objectives, two eye-pieces and seve-
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ral small accessories and case, the

stand, as figured, sells for $55.00.

When fitted with a movable glass

stage it sells for $00.00, together

with the same accessories.

Mr. W. H. Walmsley, of Phila-

delphia, is the agent for Messrs. R. &
J. Beck, of London, and he keeps
a full line of their goods, constantly

on hand.

Fig. i6.

The Preparation and Mounting
of Microscopic Objects.

I. CEMENTS AND APPARATUS.

Before entering upon a descrip-

tion of the processes of preparing

slides for the microscope, a few in-

troductory remarks will be made.
It is always a source of satisfaction

to possess a good series of prepara-

tions, mounted at home, on slides

which are well prepared and attrac-
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tive in appearance. It is not a diffi-

cult task to mount any ordinary ob-

ject, but to determine beforehand
liow it should be mounted, that is,

whether dry, or in balsam, or in fluid,

requires judgement as well as taste.

These articles are intended to be
of assistance in deciding this and si-

milar questions which are certain to

arise in the mind of the beginner,

as well as to instruct in the practical

manipulations. By following the di-

rections that will be given, any per-

son of ordinary ability will find it

possible to mount objects fully equal,

in every respect, to those which are

sold for seventy-five cents or a dol-

lar, and in very many instances far

superior to these.

As far as the intrinsic value of

mounted objects is concerned, there
is no doubt that the preparations
made at home will be better than
those from the shops, for the

student is most likely to mount
such objects as he finds interesting

and with which he is, in some
degree, familiar, and he will en-

deavor to bring the peculiarities

of the object into view, even at

the sacrifice of its general appear-

ance. It is true that a large propor-
tion of the slides sold by the optici-

ans are only pretty or amusing ob-

jects, very attractive on the outside,

but of little value to the student. On
the other hand, many of the most
valuable slides in private collections

are dirty, besmeared with balsam,

marred by air-bubbles, the cement
spread as by a miniature white-wash
brush, and labelled on irregular slips

of paper of various colors. The pre-

parer of such slides will probably
say that they were made for "work"
not for "show," and that he has not
time to prepare what he calls, with
no little contempt, "show-slides"

—

utterly oblivious to the old saying
that what is worth doing at all is

worth doing well.

The writer is not speaking from
theory in this article, but from prac-

tice, and he asserts, in most positive

terms, that it is no more difficult to

prepare a neat slide without sacri-

ficing its scientific value in the

slightest degree, than it is to

prepare the same object in a

slovenly manner, and it requires no
greater expenditure of time. There-
fore, whatever is mounted should

be mounted in a neat and proper
manner, or else, on some future day
there will be a great destruction of

old slides, because they are unfit for

exhibition.

The processes for mounting that

will be given in these papers are

those which the writer knows to be
good for durable preparations.

There are many kinds of cement
in the market, but only a few of

of tliem are necessary or desirable,

half a dozen at the most will answer
all demands. The most desirable

cements and mounting media, and
the onlye necessary ones, are the

following :

1. Canada Balsam. It is desirable

that this should be rather thick,

but the ordinary balsam of the drug-

stores is good enough. Balsam thick-

ens by keeping and will eventually

become quite hard, even brittle. Old
balsam is very valuable for some
purposes. The yellow color can be
almost completely destroyed, by ex-

posing the balsam to sunlight for

a long time.

2. Canada Balsam in benzole,

chloroform, ether or other solvent.

Perhaps the kind most generally

useful is the benzole-balsam. To
prepare this, take balsam that is

quite hard, either very old balsam
or some that has been heated until it

is artificially hardened, and dis-

solve it in benzole. Make a sirupy

solution for a mounting medium,
and dilute a small portion of this
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until it will flow freely from a brusli,

for use in finishing^ slides.

3. Asphalt or I3runswick-black.

Either of these can be purchased
from dealers better than they can

be made, without considerable

trouble to procure the proper

materials.

4. Gold-size. This can be pur-

chased from dealers in artists'

materials. It is a good cement,

but the writer never uses it alone.

5. Asphalt and Gold-size. Mix
one part of good asphalt-cement

with one part of gold-size. For
fluid-mounts in general, there is no
better cement known ; but it must
be used strictly according to the

directions, which will be given in a

future article.

6. Shellac. A solution of shellac

in alcohol is indispensable. The
common shellac is good enough, for

the color does not show on the

finished slide. The simplest way
to make a small quantity, is to dis-

solve the shellac in alcohol and
wait for the insoluble portion to

settle, so that the clear solution can

be poured ofi^. A little mastic can

be dissolved in the alcohol, by heat-

ing, and will give greater elasticity

to the cement.

1. Glycerin-jelly is a convenient

mounting medium. It is advisable

to purchase this, or else use in its

stead, Deane's "gelatin medium."
All these cements should be kept

in wide-mouthed bottles provided

with good corks, through which a

suitable brush is passed. By keep-

ing the neck of the bottle clean,

this method answers very well. A
wire or a glass rod passed through

the cork of the balsam and glycerin-

jelly bottles, is very convenient for

taking out portions as required.

In addition to the cements en-

umerated, a few others may be used

for special purposes with advantage,

but they are not necessary. They

will be referred to in the proper
places.

For dry-mounting, some brass

curtain-rings, selected to fit the
covers, are very useful ; but the wax-
cells described by Dr. Hamlin *

are quite as good, and more readily

adapted in size, depth, etc., to the
various objects.

There are but few instruments
necessary for mounting purposes,
and these need not be enumerated.
We will only say that a pair of cheap,
brass forceps, a few needles mounted
in wooden handles, a spirit-lamp,

turn-table, slides and covers, are all

that are absolutely necessary. The
covers should be of three sizes, the
most useful measure respectively,

^, ^, and 7^ of an inch in diameter.

Procuring and Cleaning
Biatomaceae.

It was my good fortune to dis-

cover a locality at Citronelle, Ala-

bama, very rich in fresh-water forms,

and my plan to utilize my "find"
was as follows :— I placed about a

gallon of the swamp-muck in a
bucketful of water, and thoroughly

stirred the mass until it became
entirely desintegrated ; by this

means all of the sand settled at once

to the bottom, the water, with the

decayed vegetable matter held in

suspension, was passed through a
coarse sieve to separate the grosser

parts, and the water passed again

through a sieve with finer meshes

;

the resulting vegetable matter was
then compressed to drive out as

much water as possible. After this

treatment, it was spread out on an
iron ash-pan from a coal-grate, and
then submitted to gradual heating

over the grate ; in about half an
hour the entire mass was reduced to

a very fine ash, on account of the

vegetable matter drying, igniting

This Journal, page 46.



1880.] MICROSCOPICAL JOURKAL. 67

and burning up. This asli, when
examined under a high-power,
revealed the valves of the contained

diatoms in an almost perfect state

of transparency. The water remain-
ing over from the first operation

was allowed to stand twentj-four
hours, when all of the fine particles

in suspension settled down to the

bottom, and were easily collected,

dried, and burned for the diatoms.

Samples of the material secured by
the above process will be sent to any
one, gratis ; my address is in the

"Exchange" column.
A quick way of getting marine

forms of diatomacese is to take a

peck of fresh oyster-shells, and
brush the back of each one into a

basin of water ; as this fluid is with-

out body, it would be well to cut

up some cotton into tufts and
immerse it in the fluid, which will

make the product suitable to be
dried and ignited, as it will take
fire at a red-heat and entirely burn

;

it will, however, take a stronger
heat to destroy the particles of

animal matter of the oyster—the

young spawn which will naturally

be brushed into the water. This
oyster-shell process will give Pleu-
rosigmas and Coscinodiscus in abun-
dance. T^he fresh-water diatoma-
cese from the Citronelle deposit
contains more than thirty kinds
of diatoms, many of which will come
in the field of view at one time ; and
for variety, surpasses any of the
fossil deposits of nearly twenty
localities that I have examined.

K. M. Cunningham.

Micrometry and Collar-Adjust-
ment.

In his deservedly popular book
How to Worh with the Microscope^
Dr. Beale insists, with good reason,

on the importance of making draw-

ings of objects examined, and points

out that the value of such sketches
is often greatly diminished by the
absence of any statement of the
magnification used in making them.
But he has fallen into an error

which should be corrected, because it

is made by an acknowledged expert.

He recommends that scales be
drawn or printed, showing the size

to which hundredths or thousandths
of the inch or centimeter are mag-
nified by each of the objectives

used ; and one of these scales cor-

responding to the objective em-
ployed, he advises, should be pasted
on every drawing. He has omitted
to mention the fact that in all ob-

jectives made with a collar-adjust-

ment, the magnification at the
" open " and " closed " points

varies so much, that scales made in

the manner suggested would be not
only worthless, but misleading.

The fact of a difference existing

is, of course, well known, and
among the methods of nomencla-
ture for objectives, one having
strong support is based on the mag-
nification without ocular and at the
" closed " point, with a ten-inch

tube. The amount of this differ-

ence, however, does not seem to

have been sufficiently taken into

account. This will be best illustrated

by a table showing the variations

in a few objectives of well-known
makers, taken with a tube ten

inches in length, measured from
the stage-micrometer to the end of

the tube proper (not to the end of

the eye-piece)

:

Objectiz'e. Oculars.
A. B. C.

Geo. Wale 1-6 inch, open 262 433 680
do closed 283 466 725

Powell & Lealand 1-8 inch, open.. 392 650 1025
do closed 500 833 1300

Spencer & Sons i-io inch, open. . . 462 750 1200
do closed. . 533 887 1400

Wm. Wales i-is inch, open 517 850 1350
do closed 733 1200 igoo

It will be seen that the range in
• > • .

^
magnification is greater with some
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lenses than with others, the differ-

ence increasing with the increase of

power, but with, all it is so great,

that such scales as we have referred

to, would be worse than useless.

Accuracy can only be obtained by
using the micrometer with the

collar-adjustment at the same point

at which the object sketched has

been examined, unless, indeed, one
were willing to take the trouble of

compiling a table for each objective,

with the magnification noted for

each division of the collar through
the whole range from " uncovered "

to " covered." J. D. C.

Cover-glasses.

There seems to be no good reason

why the dealers should not furnish

cover-glasses accurately assorted as

to thickness. This does not appear

to be done. Our most reliable

opticians have two or three grades,

but these are by no means carefully

assorted ; and one who buys in the

expectation of getting the thinnest

covers at even a relatively high price,

is apt to find himself disappointed.

I have recently measured three

lots of covers by means of a good
"lever-of-contact", measuring to

thousandths of an inch, and give the

results below. The covers were
obtained from a first-class house,

and my experience corresponds

with that of friends. The method
used was to put the covers in

separate piles and measure the height

of the several piles or columns.

First lot, 2 oz. marked y^^ to ^^-inch,

making a column 68 """ high, price $1.75
per once.

Those .005 in. thick, measured !'»"'• in height.

.006
" " 13

.007 " " 18

.008 " " 12

.009
" " 6

.010
" " 6

.011-.013 " " 8

.014-.016 " " 4

ggmm

From the foregoing it will be
seen that less than one-third of the

covers came within the limits

marked by the label, and two-thirds

belonged to the cheaper grades in

the catalogues. Only one sixty-

eighth were of ^-g- or .005 of an
inch in thickness, and yet that

thickness of cover is a very ordinary

one for use with moderately high
powers. By far the greater part of

the whole are only fit for covering

opaque objects, or objects for low
powers.

To say nothing of the overcharge

for an article which is not what it

purports to be, there is a more
general consideration of interest to

all microscopists. We ought to be
able to purchase readily, any thick-

ness of cover desired, and to be able

to rely on its measurement. The
lever-of-contact is a somewhat ex-

pensive instrument, and in an hour
or two one could measure all the

covers he would use in years. The
dealer should do this work and give

us the assorted covers in thoroughly

accurate shape, so that one could

order any thickness from .002
"

upward.
The second and third lots, meas-

ured with the one analyzed above,

were labelled respectively T-o"o"'to

^\^ " and -^ " to T^'/.
' Number

two contained none so thick as some
that were in number one, and both

the second and third lots answered
very well to their labels.

K. B., Jr.

The Simplest Forms of Lite.*
BY B. EYFERTH.

Infusoria.—{Continued^

The bodies of Lifusoria consist of

a soft, colorless, granular paren-

chyma, which passes into a some

* Translated from the German, by the Edi-
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what denser outer layer, and a

transparent, structureless mem-
brane, or cuticula. In many spe-

cies the three layers are readily dis-

tinguished, in others they pass im-

perceptibly from one to another.

The parenchyma is capable of con-

traction and expansion. Many spe-

cies can only bend and curve them-
selves to a slight extent, and their

shape is, therefore, quite definite
;

others can stretch out or contract,

bend and writhe the entire body,
and their forms are constantly

changing—metabolic. Externally,

the body is furnished either with
one or several whip-like appen-
dages—flagella,—or with suctorial

tubes, which are expanded at their

ends—tentacles,—or with cilia of

various lengths and sizes, which
may completely cover tlie body or

be found only on certain parts of it.

Hence, the class of Infusoria is

divided into three orders :

FlageUata (Flagellifera).

Acinetina (Suctoria, CI. and L.).

CiKata.

Only the Ciliata are positively

known to be provided with a

mouth. Whether the FlageUata
possess a mouth is not certainly

known. All have, however, in the

outer parenchyma, near the surface,

at least one contractile vesicle. If,

as is usually the case, only one ves-

icle is present, it generally lies near
the posterior end of the body. Many
species have several vesicles, the

number and position of which are

generally constant. In the vesicles

a watery fluid periodically collects

from the body-mass, and from time
to time is suddenly emptied, a por-

tion always passing out through an
ever-present opening in the paren-

chyma.
The outer parenchyma of all In-

fusoria contains at least one nucleus,

often more of them, and in many,
(not all) near the nucleus, or in a

cavity of it, is a smaller nucleolus.

Both are sharply defined, with a
structureless membrane and homo-
geneous, finely granular contents.

They are not always plainly visi-

ble, but become so by the action of

dilute acetic or chromic acid, or by
staining with carmine or red ani-

lin solutions, which color them
more intensely than the paren-

chyma.
The ordinary process of multi-

plication is by simple cross-divi-

sion; longitudinal or oblique divi-

sion takes place only in a few.

What has been considered as lon-

gitudinal division is, in most cases,

the separation of two conjugating
individuals. Other processes of

multiplication—by budding, swarm-
scions or embryos (eggs ?)—are often

observed in single genera, but we
cannot yet regard these as general

phenomena. All of them are intro-

duced by the division of the nucleus,

or at least accompanied by it. Von
Siebold and after him Kolliker,

Clauss, Hackel and others, there-

fore, regard the nucleus in the In-

fusoria as analogous to the cell-nu-

cleus of plants, indeed, the Infusoria

themselves as unicellular animals.

On the other side,especially by Stein,

these ideas are strongly opposed,

for the differentiation of the infuso-

rian body seems to be too much com-
plicated for a simple cell ; it might
be regarded as a many-celled struc-

ture not resolvable by our optical

and chemical means, or else as a

fusion of different cell-combina-

tions.

Still others reach the conclusion

that the ordinary conception of a

cell is not applicable to these low
organisms.

Many, if not all Infusoria possess

the peculiar faculty of contracting

into balls under unfavorable con-

ditions of life, e. g., want of water,

and by the secretion of a firm,
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membranous capsule—cyst—thus

guard for a long time against com-
plete drying, or starvation. If more
water is added the cyst bursts and
the animal lives as before. In many
species, division into 2, 4, or more
individuals takes place within the

cysts ; some appear to become en-

cysted for this purpose alone.

The minute cysts are lifted up
and carried along by the winds from
the shores and bottoms of dried up
ponds, and widely distributed with
the dust which is suspended in the

air. The occurrence of Infusoria in

all suitable liquids which are exposed
can be thus explained without the

necessity of assuming their spon-

taneous origin {generatio oequivoca).

For this reason also, when the air

is dry more numerous forms appear
than during wet weather.

The ordinary habitat of the Infu-

soria is determined by the food

upon which they live, which is

partly solid and partly liquid. Some
kinds live only in fresh-water among
Algae, upon which they feed, or

among which they find other ani-

mals which afford them nourish-

ment. Others, which live upon
foul organic matter, are found only,

or at least in greatest abundance, in

stinking puddles or infusions. The
last are especially important in the

household. They remove foul mat-
ter in the shortest time, for they

consume the organic detritus before

its complete decomposition into its

elements.

The Buflfalo Meeting of the Am-
erican Society of Microscopists.

{Concluded?)

To observe the course of these

burning grains to advantage, cause

a pistol charged with coarse

powder to be hred in the dark
at a distance of a few meters and
at right-angles to your line of

vision, and the tiny projectiles will

be seen to describe graceful curves,

each one mimicking, within the
range of two or three meters, the

trajectory of the leaden bullet in a

course five hundred times as long.

If the shot be fired through glass at

a distance of one or two meters,

the ball will pass through leaving a

hole that will vary somewhat in

appearance according to circum-

stances, and the burning powder
grains will leave, where they strike

the glass, pale, grayish stains which
look somewhat like grease-spots,

or like the fungoid specks where
diseased flies have adhered to the

glass in autumn. They may be
recognized, however, by their

grouping around the bullet-hole, by
their microscopical appearance,

and by chemical analysis, since

they do not behave like grease in

the presence of suitable tests ; and
Mr. Hagan has repeatedly obtained

from them the sulphurous reaction

of blackening a microscopic quan-

tity of a salt of lead. Being caused

by the burning powder-grams, they
indicate with certainty that the

shot was fired near the surface

;

and a further hint as to the distance

may sometimes be obtained from
the degree of lateral or vertical

displacement of the whole cluster

as measured from the position

of the ball-hole, the trajectory

of the grains being considerably

modified, and that of the ball not

perceptibly so at such distances, by
gravity, or by a strong lateral wind.

Still more interesting and sugges-

tive are the appearances when the

grains are fired against wood, paint,

clothing or the human face ; the

latter experiment being often tried

by small boys who look into the

touch-hole of a small cannon on the

Fourth of July, to see whether the

cannon is going off or not, and with

the famUiar result of being so well
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satisfied of the fact that they can

prove it any time thereafter. In
such a case the burning grains may
scorch and smut the surface, and
the whole grains may bury them-
selves entirely below the surface,

from beneath which they can readily

be dug out, still in a condition

capable of exploding. If the grains

be small or positive identification

be required, by keeping the grain

distinctly in view during the

manipulation, it should be per-

formed only under the microscope.

How small a quantity can be thus

treated may become an important
question. Every intelligent person

at all informed as to mici'oscopical

manipulation knows that an object

of which it would require thousands
to weigh a grain, can with perfect

ease and certainty be manipulated,
examined, preserved and re-exami-

ned by any person of ordinary skill

and ample experience in such work.
To determine whether minute
particles of powder could be not
only seen and handled but also

burned with characteristic results,

and finding it inconvenient to weigh
such minute quantities, I procured
one decigram (^ grain) of powder
carefully weighed, and found it to

contain by actual count one-hundred
and fifty-three particles. Several
of them, of average size, were
selected, each of them being by
estimate about the 1-lOOth of a

grain in weight. One of these
particles, tested by being placed on
a strip of platinum-foil covered
loosely with a cover-glass, and grad-

ually heated over a spirit-lamp till

it burns, will explode with a dis-

tinct fiash and an audible sound,
both flash and sound being per-

ceptible to several persons at once
in distant parts of a small room.
Similar results, though less in de-

gree, were obtained from smaller

quantities, estimated to be one-

tenth as large, or 1-1000 grain.

The experiment should be tried in

a partially darkened room, but still

so light that the black particle can
be distinctly seen and its identity

assured until it explodes. A cloudy,
grayish stain is left upon the under
surface of the cover-glass, whose
appearance is distinctly suggestive
of the flash. As there is usually

no difliculty in digging out grains

as large as those I have mentioned,
this test may be said to be applicable

to cases where unaltered powder
can be found imbedded. In this

manner have been identified as

powder, black particles taken from
spots which had previously been
characterized as pencil-marks, and
which, if powder, would absolutely

prove a shot to have been fired

from a position different from that

which was understood to be implied
in the theory of the prosecution.

Examined under the microscope
while still, and recently, imbedded
in some dry substance, the powder
grains appear to be dry and dark,

and granular; and their size may
often be so fully determined as to

indicate positively to which of two
different kinds of powder they
belong. After being repeatedly or

persistently moistened, they become
brownish, and spongy in appear-

ance, and may be surrounded by an
efflorescence of nitre which is very
characteristic. In some cases they
become surrounded by a bluish

ring on the white paint they have
penetrated, believed to be produced
by a reaction between the sulphur
of the powder and the lead of the

paint. Usually some of the grains

only indent the film of paint, or the

weather-hardened face of the wood,
without imbedding themselves; and
this may be true of all if the grains

be small, the distance great, or the

charge light. At a medium distance,

the largest globular grains may
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imbed themselves fully, while the

flat, lenticular grains, if they strike

upon their flat side, will only indent

the wood, but if they strike edge-

wise will cut partially into the fibres

if crossing their direction, but bury
themselves deeply between them if

they strike with a cutting edge in

the direction of their length. In
these various ways may suggestions

be gained as to the kind of powder
and weapon used, the weight of the

charge, the distance fired, the time

that has elapsed, and the treatment

to which the surface may have
been subjected by nature, by
accident, or by design. Further
light may be obtained from the

character of the hole made by the

ball in passing through the glass

;

but this is independent of micros-

copical aid.

These hints concerning some of

the fresher fields of microscopical

study, show that it is timely as well

as fascinating, practical as well as

scientific. We pursue it at a

favorable time. Never before was
the microscope as serviceable an ins-

trument as at present ; never before

were good microscopes so plenty

and so cheap, or cheap microscopes

half 80 good ; never, perhaps, were
more important fields for work fully

open and recognized but yet

unoccupied. We shall do poor work,

indeed, if we do not make the

microscope not only a source of

pleasure to ourselves, but of more
serious profit to science and to

humanity.

Second Day.—The second day
of the meeting opened with a large

attendance of members.

A communication from Mr. E.

H. Griflith, of^ Fairport, N. Y.,

offering special inducements to the

preparer of the best series of slides,

illustrating the adulteration of some
common articles of food, was re-

ceived, for which the thanks of the

Society were tendered.

Dr. Lucien Howe, of Buffalo,

read a somewhat technical paper on
the " Development of the Eusta-

chian Tube and the Middle Ear."
He called attention to the apparent
contradiction of the authorities on
the subject of the development of

this tube, and described its appear-

ance in ten embryos, representing

as many different stages of devel-

opment.
" In an embryo, SG""""- in length,

the appearance is not unlike that

described by KoUiker, in a chicken,

at the tenth day of foetal existence.

In another of YS""""- in length,

the sides of the first branchial fissure

have not only closed, but in doing
so have apparently left a spot or

opening between them at one point,

and the pharyngeal wall in that

vicinity is bent outwards, as it were,

into a kind of diverticulum to-

wards the otic vesicle.

" In a still older stage this vesicle

is increased in length by the for-

mation of new tissue, about the ap-

parent pocket from the pharynx,
until finally the middle ear appears

at its extremity. It will readily be
inferred that the opening wliich

persists on the sight of the other-

wise closed branchial fissure, and at

which point the middle ear after-

ward appears, is, in fact, the rudi-

ment of that cavity."

Dr. Carl Seller, of Philadelphia,

followed with a paper on "Pho-
tography as an Aid to Microscopical

Investigation." It was a practical

and interesting paper, and calcu-

lated to interest microscopists.

The next paper was read by Prof.

J. Edwards Smith, of Cleveland,

Ohio, entitled, " Remarks concern-

ing Modern Objectives."

Afternoon Session.—Mr. J. D.
Hyatt, of Morrisania, New York,
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City, President of the New York
Microscopical Society, presented

the Society with a copy of The
American Qtiarterly Microscopi-

cal Journal, sent by the publishers.

Dr. Geo. E. Blackham, of Dun-
kirk, N. y., gave the results of a

series of careful measurements of

the objectives of the best known
manufacturers.

He had measured the actual am-
plifying power of the objectives at

ten inches from the front surface of

the front lenses ; the frontal dis-

tance ; the working distance

;

the clear aperture of the front

lens ; the diameter of the field

;

the flatness of the field ; the chro-

matic correction; also the number
of the diatom on Moller's balsam
test-plate, that could be clearly re-

solved by the lenses, with light

from a lamp and mirror, and the

number of the diatom on the same
plate that could be just glimpsed un-

der the same conditions, and lastly,

the number of lines per .001 of an
inch, which could be clearly resolved.

This actual performance of the

lenses was compared with the de-

scriptions given by the different

makers, and so tabulated that the

comparisons could readily be made.
Mr. C. C. Merriman, of Roches-

ter, N. Y., read the next paper,

which was on the " Preparation and
Mounting of Double-Stainings."

It called forth a lively discussion in

which Drs. Seller, Blackham, Rez-
ner. Prof. Smith, Mr. J. D. Hyatt,
and others participated.

Following Mr. Merriman, Prof.

J. Edwards Smith gave a short de-

scription of a new microscope-
stand, which he stated had been de-

vised by himself and the manufac-
turer, during the last year. The
stand exhibited was a compact in-

strument, combining most of the
latest valuable improvements in the
microscope.

Third Day.—Dr. Theodore
Deecke, of the State Lunatic Asy-
lum, at Utica, N. Y., addressed the

society upon "The Microscopical
Examination of the Nervous Cen-
ters." He exhibited some of his

wonderful sections of the entire

human brain, which must be seen

to be appreciated. With an instru-

ment of his own device, he had suc-

ceeded in cutting sections as thin as

the -^ of an inch, but thought
that those about the -^^ of an inch

were better adapted to microscopi-

cal examination. He cut the sec-

tions in a liquid by means of a

large knife, which was used with
a saw-like motion. In transferring

the sections from one liquid to

another, he used a sheet of blotting

paper.

Prof. D. S. Kellicott read a sec-

ond paper " On certain Crustacege

Parasitic on Fishes from the Great
Lakes." It was finely illustrated

by drawings, on a large scale.

The paper was a detailed descrip-

tion of the peculiarities of these

parasites.

At this stage of the proceedings,

the Executive Committee handed
in their report on the Constitution.

The report was received and ac-

cepted.

A Nominating Committee, con-

sisting of Dr. Blackham, Prof.

Tuttle, Prof. Kellicott, Dr. Ward,
Geo. E. Fell, J. D. Hyatt, and C.

M. Yorce, was appointed to nomin-
ate the officers for the coming ses-

sion.

Dr. Lester Curtis and Mr. W. H.
Bulloch, on behalf of the " Illinois

State Microscopical Society," and
of the " Chicago Academy of Sci-

ences," invited the Society to hold

its next meeting at Chicago. Prof.

Albert II. Tuttle invited the So-

ciety to hold its next meeting at

Columbus, Ohio, and Mr. W'. H.
Brearley, of Detroit, Michigan,
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tendered tlie hospitalities of that

city for the next meeting. All of

these invitations were referred to

the Executive Committee.

Afternoon Session.—Soon after

the Society was called to order,

President Ward resigned the chair

to Mr. J. D. Hyatt, and presented
the following report from the " Na-
tional Committee on Micrometry,"
of which Dr. Ward is Secretary

:

" Buffalo, N. Y., Aug. 21, 18Y9.

To the American Society of Micro-
scopists

:

" During the past year, a Commit-
tee upon the subject of Micrometry
has been organized, representing a

large number of the microscopical

societies of the country, and con-

sisting of the following members

:

" Prof. Wm. Ashburner, San
Francisco, Cal. ; President, F. A. P.
Barnard, Columbia College, N. Y.

;

Lester Curtis, M. D., Chicago, 111.

;

Geo. E. Fell, C. E., Buffalo, N. Y.

;

Henry Jameson, M. D., Indianapo-
lis, Ind. ; Prof. S. A. Lattimore,

Pochester, N. Y. ; Rev. Samuel
Lockwood, Freehold, N. J. ; Prof.

Edward W. Morley, Hudson, Ohio

;

Joseph G. Richardson, M. D., Phila-

delphia, Pa. ; Prof. S. P. Sharpies,

Boston, Mass. ; Prof. Hamilton L.

Smith, Geneva, N. Y. ; Prof. A. H.
Tuttle, Columbus, Ohio; C. M.
Yorce, Esq., Cleveland, Ohio ; R.
H. Ward, M. D., Troy, N. Y. ; J.

J. Woodward, M. D., Washington,
D. C.

"This committee, as a result of

individual consideration of the sub-

ject and correspondence with mi-

croscopical societies and students,

would respectfully and unanimously
tender a report of progress to the

American Society, and respectfully

request this Society to rescind its

approval of the one-hundredth
millimeter as a unit for mi-

crometry and to refer that ques-
tion, together witli those of se-

curing precision and international

uniformity, to the committee for

further action."

The report was adopted, and the
society rescinded the ^5-0 of ^ milli-

meter as a unit, and referred the
matter back to the " National Com-
mittee."

Mr. Thomas Taylor, Microscopist
of the Department of Agriculture
at Washington, D. C, was next in-

troduced by the President, and he
proceeded to explain the work of

his department.

Mr. C. M. Vorce, Yice-President
of the Society, gave the results of
his labors in investigating the com-
parative destructiveness of certain

insects, such as the grasshopper, lo-

cust, cockroach, etc. He had made
a series of microscopical examina-
tions of the contents of the stom-
achs of these insects. The grass-

hoppers appeared to subsist on liv-

ing plants, while the cockroach and
many other insects, sought out de-

caying matter, either vegetal or

animal in its nature.

Prof. S. A. Lattimore followed
Mr. Yorce, with a description of
different waters, which had come
under his observation. He had
been requested to discover the cause

of the death of fishes in Hemlock
Lake, the water supply of Roches-
ter, and on examining some of the
fishes which had been sent to him,
he found what he thought to be a

fungus growth on the surface of

the body.

Dr. H. R. Hopkins, in behalf of

the Local Committee, invited the

members of the society to enjoy an
excursion to Niagara Falls, on
Friday, at 2 P. M.

The invitation was accepted, and
the meeting adjourned.
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The Microscopical Soiree.—
One of the most interesting features

of the convention, was the Microsco-

pical Soiree. It was given under the

auspices of the "Buffalo Microsco-

pical Club," at St. James Hall, one
of the most commodious halls in

the city.

The instruments were arranged

on revolving tables, furnished prin-

cipally by Messrs. Mills & Fell^

Fourth Day.—After the elec-

tion of members, business matters

of importance were taken up. The
Executive Committee were em-
powered to act in the matter of

publishing the transactions, and to

procure the minutes of the Indian-

apolis meeting. The publication

of the proceedings of the Society

is now in progress.

Dr. W. D. Rezner, of Cleveland,

made some remarks on the illumin-

ation of fine rulings. He explained

his method of silvering the ruled

plates, and claimed that it made
them less difficult to resolve ; also,

that he was able to easily resolve

the 120,000-band on Fasoldt's plate,

when so prepared. Remarks on
the same subject were also made by
Prof. J. Edwards Smith.

Mr. Geo. E. Fell, acting Treasurer,

presented his report, showing a

balance on liand of $267.90, with
dues to be received.

Prof. D. S. Kellicott, Chairman
of the Nominating Committee, re-

ported the following nominations
for officers of the coming meeting,
and on motion, the Secretary cast

the ballot in their favor.

The new officers of the Society
are the following

:

President, Prof. II. L. Smith,
Geneva, N. Y. ; Yice-Presidents,

W. Webster Butterfield, Indian-

apolis, Ind., and C. C. Merriman, of

Rochester, N. Y. ; Secretary, Prof.

Albert H. Tuttle, Columbus, Ohio ;

Treasurer, Geo. E. Fell, Buffalo,

N. Y. ; Executive Committee, Dr.
W. D. Rezner, Cleveland, Ohio,
Dr. Carl Seller, Philadelphia, Pa.,

and Dr. W. C. Barrett, Buffalo,

K Y.
President elect H. L. Smith,

thanked the Society for the unex-
pected honor conferred upon him,
and stated that with the aid of the
members, he would endeavor to dis-

charge the duties of presiding offi-

cer to the best of his ability.

He hoped that the members
would not forget that the honor
of American Microscopy was in

their hands. He also expressed

the hope that only valuable scien-

tific papers, and many of them,
would be presented at the next
meeting, and that material advance-

ment would be reported at that

time.

At the conclusion of Prof.

Smith's remarks, at twelve o'clock,

the Society adjourned sine die.

EDITORIAL.

—We take pleasure in announcing
that we have established an Agency
for the sale of American and Foreign
Scientific Books and Periodicals,

and that we are prepared to receive

and to promptly fill orders for books,

and magazines of all kinds.

—Professor Wm. A. Rogers has

recently returned from a visit to

London and Paris, whither he went
for the purpose of verifying tlie

standard-yard and the standard-

meter which he has employed in his

investigations of standard lengths.

The yard was compared with the

Imperial-yard, " Bronze 19, " by
Mr. Chancy, the Warden of the

Standards, and found to be about
three ten-thousandths of an inch too

short, at 02° F.
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Professor Rogers obtained two
copies of tlie meter of the Archives,
one a line-meter on a copper bar,

"with platinum ends of the new
form, made and signed by Mr.
Tresca, now Director of the Con-
servatory of Arts and Meters, at

two o'clock on the morning of

February 6th, 1880; the other
an end-measure, made by M. Fro-
ment, which was, in 1868, found to

be 8.43/' longer than the meter of

the Archives, at ° C.

—The twelfth volume of the U. S.

•Geological Survey of the Territories

in charge of F. Y. Hayden, has just

been issued. This volume is a large

quarto, and it contains Professor

Joseph Leidy's report on the Fresh-

water Rhizopods of North America,
illustrated by forty-eight full-page,

lithographic plates, with over 300
pages of letter-press.

The value of this contribution to

the knowledge of Rhizopods cannot
be over estimated. Professor Leidy
has devoted several years to the

study of these minute and interest-

ing animals, and we need hardly

say that no other man, in this

country at least, is capable of

making a report like this—so accurate
and so good.

We have already examined some
parts of the work with care ; not
only is it well done, from a scientific

point of view, but the descriptions

are so remarkably clear, and the

habits of the various species are

given in such an interesting way,
that one seems to be familiar with
the animal without having seen it.

Indeed this is a book that might
well be read by those who fail to

appreciate the attractions of micros-

copical study, for it is written by
one who is an enthusiast, we think,

as well as a careful observer.

Professor Leidy has given more

attention to the classification and
naming of the forms he has met
with, than to the elucidation of

structural details, but the latter have
not been entirely neglected.

The class Rhizopoda, is divided
into five orders, viz. I. Protoplasta

;

II. Heliozoa; III. Radiolaria; lY.
Foraminifera ; Y. Monera.
The first two orders are commonly

designated as the " fresh-water

Rhizopods," the Radiolaria and
Foraminifera are marine. As
regards the fresh-water forms. Pro-
fessor Leidy says :— they " are to be
found almost everywhere in posi-

tions kept continuously damp or wet,

and not too much shaded. They
are especially frequent and abun-
dant in comparatively quiet waters

;

clear, and neither too cold nor too

much heated by the sun, such as

lakes, ponds, ditches and pools.

They are also frequent in wet bogs
and savannas, among mosses, in

springy places, on dripping rocks,

the vicinity of water-falls, springs,

and fountains, and in marshes,

wherever the ground is sufficiently

damp or moist to promote the

growth of algge."

The Protoplasta are divided into

two sub-orders, Lobosa and Filosa,

distinguished mainly by the pseu-

dopodia, which, in the former are

finger-like or lobose, and in the

latter filamentous.

The Heliozoa, or "sun-aminal-

cules" are commonly spherical in

shape, with delicate pseudopodia
radiating from every part of the

surface of the body.
After describing the various

genera and species, there are given
" Lists of Fresh-water Rhizopods,

indicating the many forms which
occur together in certain localities,"

and a valuable bibliography of the

fresh-water Rhizopods.
We regret that we cannot give a

more extended notice of this book,
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but in attempting to enlarge upon
several points we soon found that

it was impossible to do justice to

the subject, in the space at our

disposal.

While we heartily approve of the

system under which such valuable

and expensive bookscanbepublished
by the Government, we cannot but

regret that when those books are

issued, they are not to be obtained

by the persons who most need them.
The method of distribution is very
defective, and probably always will

be, unless the books are put on sale

at a price even below the cost of pro-

duction. We strongly favor the sale

of Government publications of this

nature ; for although students of

science are not usually men of

wealth, and comparatively few
would be able to purchase the more
expensive books, nevertheless a

larger number of such publications

would find their way into the hands
of scientists, than is they do under
the present system.

Dr. Treadwell's Evidence.

Dr. Treadwell writes to us that the

report of his testimony in the Hay-
den trial, which we published last

month, has placed him in a false

position.

We are pleased, to learn that he
disclaims the assertions regarding
the possibility of identifying human
blood, that have been attributed to

him, and his letter will have all the

prominence of the former article.

We quote from it the following
portion

:

" In the March number of your
journal— a copy of which some
one has kindly sent me—you quote
me as saying in my testimony in

the Hayden case, ' In one instance

he testified, after measuring only

four corpuscules (having accidental

ly lost the others) that ranged from

-rrrr" to -jsVa^in diameter, as fol-

lows: I am quite positive that these
were human blood-corpuscles, and
that they did not belong to the blood
of the pig, sheep, goat, horse or
cat. In another place referring to

some other examinations, he stated

that he had obtained certain proof
of human blood in one instance
only (this was from stains on a
knife). Further on you say ' This
review is based upon the reports of
the trial given by the daily New
York papers, which seem to be quite
reliable.'

" I wish to say that the expression
' I am quite positive that these Avere

human blood corpuscles,' and the
statement that I had 'obtained
certain proof of human blood in

one instance only,' or in any ins-

tance, originated very far outside of
my testimony. I gave no opinion
whatever as to any blood being
human blood except in distinction

from the blood of some aniinal or
animals named, and I defy any
person to show that I have ever ex-

pressed such an opinion as al-

leged, in any of the comparatively
numerous cases in which I have
testified. I have always been careful

to state that there are animals whose
blood cannot be distinguished from
human blood and that consequently
the latter has nothing in itself by
which it can be identified or its

origin determined. That I have thus
testified in every case in which I

have been engaged and in which the

question of the possibility of dis-

tinguishing the blood of man from
that of other mammals has arisen,

I can abundantly prove. If you
will take the trouble to obtain and
consult the official stenographer's

report, you will find that I testified

to this efl:ect in the Ilayden case.

" One of the fractions given in

your quotation is incorrect, as is
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also to a great extent the statement

in reg;ard to the identification of the

^five specimens of blood.'
"

J. B. Treadwell.

CORRESPONDENCE.

To THE Editor—Having frequently

noticed the perfect ease with which one
can keep both eyes open when using the

binocular as a monocular microscope—in

fact, a novice will generally think that he
is using both,— I thought that the follow-

ing simple arrangement would be of value

to those who use the monocular, but who
have not learned to keep both eyes open,

as is recommended, while using only one
at the tube. Indeed, there are many
persons who find it a very diificult matter
to do this. I am convinced that the

fatigue, and often pain felt after using the

microscope is almost entirely due to the

closing of the eye not in use. (In some
•cases it is caused by too intense or too

feeble illumination.)

The arrangement is simply a blackened
piece of sheet-brass, cut to the required

shape and attached to the eye-end of the

microscope-tube in the manner best suited

to the instrument. A convenient way is

to attach it to the cap of the eye-piece.

The eye not in use may then be kept open
with perfect ease, and will not receive

images of external objects to interfere

with the image in the other eye.

Edward Pennock.

[Mr. Pennock has kindly sent us one of

the shades mentioned in his letter, as

made by Messrs. J. W. Queen & Co., and

it certainly is the best thing we have ever

seen for the purpose.

—

Ed.]

NOTES.

—The long-expected book of Professor

J. Edwards Smith, " How to see with the

Microscope," is now in the hands of a
publishing house in Chicago , and is

expected to be out in March. We look

to its publication with much interest, and
will give our readers early notice of its

contents.

—A sixth edition of Carpenter's excel-

lent book. The Microscope and its

Revelations, is in preparation, and will be
ready next fall. The fifth edition is out of

print.

—The Medical Record c\\.ts an instance
of the discovery of Trichinae in fishes.

Near Ostend, on the North Sea, the
worms were found in abundance in the
flesh of fishes. It is supposed that they
had eaten of the offal in the harbor.

—An exceedingly interesting and valu-
able paper by D. D. Cunningham, entitled
" On certain effects of Starvation on
Vegetable and Animal Tissues," is pub-
lished in the January number of The
Quarterly Journal of Microscopical
Science. The experiments on vegetable
tissues were conducted by cultivating cer-

tain Fungi {Choa7iephora, and Pilobolus
crystallimts) in various ways ; and for the
study of animal structures, larvae of the

toad, Biifo nielanostictiis, and of Rana
tigrina, were chosen. We regret that we
can only direct attention to this article,

not having space to notice it more fully.

—Mr. H. F. Atwood, in a private letter

to the Editor, writes as follows :
" I am

using something new in the way of aquaria
for Entomostraca, and it works well and
makes rather unique ornaments for the

window. I use the glass balls such as
sportsmen use for trap-shooting. The ones
now hanging in my window are of blue
glass, and the Entomostraca are doing
well, propagating fast, and of course are

quite conspicuous, owing to the balls

magnifying somewhat. Half a dozen
hung in the window present a rather

pretty appearance, and I have different

famihes in each." It has suggested itself

to us that by using such glasses of differ-

ent colors, some interesting comparative
experiments might be made on the effect

of colored light upon the growth and mul-
tiplication of various microscopic organ-
isms.

—We have lately received " A Con-
densed List of a few of the Most Desirable

Microscopes, of moderate cost, and ac-

cessories, mounting implements and ma-
terials," etc., from Messrs. R. & J. Beck,

of Philadelphia, and also a " Supplement-
ary Catalogue of new and second-hand
Microscopes, Microscopic Apparatus and
Telescopes," from Messrs. J. W. Queen &
Co. Those who intend to purchase such
apparatus would do well to send for both
of these pamphlets.
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MICROSCOPICAL SOCIETIES.

LANCASTER, PA.

The Microscopical Society of Lancaster,
Pa., was organized February 9th, and has
already reached the number to which its

membership was hmited—twenty-five. In
addition to the business meetings, a
monthly " conference " will be held for

scientific lectures and discussions. A
large portion of its members are physi-

cians, but other professions as well as
trades are represented. The President,

Dr. J. W. Crumbaugh, delivered the

first lecture, on " The Microscope," on the

16th of March. The new Society promises
well and has our good wishes.

WELLESLEY, MASS.

The regular meeting was held Monday
evening, March Oth, 1880, Miss Hayes,
the newly elected President, in the chair.

The first paper by Miss Beattie, on " Cell

Walls," was finely illustrated by black-

board drawings, copied from her own
work, as was also the next paper by Miss
Cook on " Cell Contents." The remamder
of the evening was occupied by Miss
Whiting, who gave an exhibition upon the

screen, of crystallization. The substances
used were nitrate of silver, chlorides of

ammonium, barium, potassium, sodium,
calcium, sulphates of iron and copper,
bichromate of potash, alum and camphor.
Under the microscopes were shown, with
parabola-illumination, several crystalliza-

tions, and in illustration of the papers read
the following slides, prepared by Miss
Painter : Crystalloids from potato-tuber

;

cystoliths from leaf of Ficus elasticns

;

crystals from onion, calla, and leaf of

cactus; starch-granules from potato-tuber,
and milk-sap of Euphorbia ; stomata
from leaves of lily and begonia, and
cyclosis in stamens of Tradescatitia.

M. Virginia Smith,
Cor. Sec.

LIVERPOOL (ENG.)

The third ordinary meeting of the
twelfth session of this Society was held at

the Royal Institution on Friday evening,
March 5th, 1880.

Mr. Stuart, of Messrs. Ross & Co.,

London, exhibited and explained the prin-

ciple of their new Patent Microscope, the
chief advantage of which consists in a
firm, thin stage and swinging substage.
The paper of the evening was by the

President, Dr. J. Sibley Hicks, on " The

Eyes of the Arthropoda." Dr. Hicks
briefly described the condition of the eye
in some of the Thysanura, pointing out
that in two of the Genera of that Order
the eyes consist only of dark pigment.
After describing the conglomerate eye as

seen in the common Millipeda, he pro-
ceeded to give a more detailed account of

the eyes of Spiders. He showed that the

disposition of the eyes in these harmless
and much despised little creatures,although

uniformly symmetrical, is extremely varied.

Referring to their color and structure, he
described the eyes of some spiders as
being of the most brilliant hues ; each
eye a brilliant little shining hemisphere,
and the tiny cluster of eyes grouped in

front of the head in some of the Salticides,

sparkling and glistening like polished

gems, vying in color and lustre with the

emerald and other precious stones. The
structure of these eyes, although in a
somewhat rudimentary condition, is the

same as that which exists in the higher
animals. The most important part of the

paper was that which referred to the com-
pound eye which belongs alike to the
insect and crustacean. These animals
have two compound eyes placed one on
each side of the head, and each of these

eyes, when examined under a low power,
is seen to be divided into numerous
facets which, in some instances are square,

and in others hexagonal. The eye of the

common house-fly has as many as 4,000
of these facets, and in some beetles the

number is as large as 35,000. Dr.
Hicks proceeded to minutely describe the

internal structure of these compound eyes,

showing that they are composed of num-
bers of cones and rods closely packed
together, each rod and cone corresponding
to a facet. Dr. Hicks combated the state-

ment which is so frequently made in books
that each of these facets represented a
distinct eye, maintaining that such state-

ments were not in accordance with recent

microscopic investigation. After referring

to the manner in which the retina of the

higher animals is developed, he said no
one could fail to be struck with the simil-

arity and agreement in the fundamental
plan of structure that exists between the

layer of rods and cones of the retina

(Jacob's membrane) and the arthropod

eye. He showed by a series of diagrams
the rods and cones of the fish, the bird,

the amphibian, and the mammal, the

similarity between these structures and
the rods and cones of the compound eye

being very striking. To his mind there
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was no question but that the rods and
cones of the vertebrate eye have been ori-

ginally derived from the crystalline cone
and nerve-rod of the arthropod eye.

REYIEWS OF BOOKS.

The Microscope and Microscopical Tech-
nology ; a text-book for Physicians

and Students. By Heinrich Frey,
Professor of Medicine in the Univer-
sity of Zurich. Translated and edited

by George R. Cutter, M.D. Illu-

strated by 383 engravings on wood.
Second edition. New York : WiUiam
Wood & Co. 1880. (Cloth, $6.oo.)

We have always regarded this book, in

its first edition, as one of the best works
on the microscope that medical students
or physicians could possess, but the second
edition is far better, in many respects ; the

work has been thoroughly revised, much
new matter and many new illustrations have
been added, a bolder-face type has been
used, and the size of the pages increased.

In the portion which treats of the

theory of the microscope, one might
reasonably expect to find the recent dis-

coveries of Prof. E. Abbe, of Jena, re-

counted with some care, but we have only

observed two or three brief allusions to

his work. The only truly scientific basis

for a complete theory of the microscope
has been laid by Prof. Abbe.
Much good advice is given relative to

the selection and use of objectives, but
little or nothing is said about the capabi-

lities of the best lenses that have been
produced during the last three or four years.

We are pleased to notice that the

objectives of American m.akers have been
spoken of very highly, but we regret that

in the American edition, no American
stands are illustrated ; although many
German and French models are shown.
This, however, does not detract from the

intrinsic value of the work.
The practical part of the book, that part

which relates to the work of the physician

and histologist, is excellent in eveiy way.
The various processes of staining, inject-

ing, preparing and mounting are well

described, evidently by one who is practi-

cally familiar with them, and in treating of

special tissues or organs, the best methods
for their examination are given.

The press-work is excellent, far superior

to what we usually find in scientific books
—or others for that matter,—and the

illustrations are all good.

Exchanges.
[Exchanges are inserted in this column without

charge. They will be strictly limited to mounted
objects, and material for mounting.]

Polyzoa, Palates of Mollusca, Foraminifera, Sponge
and Holothurian-Spicules, Synapta-Anchors, Chirod-
ota-Wheels, Echinus-Spines, Minute Sea Shells, in ex-
change for Polyzoa, Foraminifera, Histological and
Pathological preparations, etc. Also, a quantity of
Sea Shells in exchange for Land and Fresh-Water
Shells.

F. M. HAMLIN, M. D., Auburn, N. Y.

J. J. B. Hatfield, Arsenal Avenue, Indianapolis,

Indiana, will exchange Bleached Plant-Sections for

good Diatomaceous material. List furnished on ap-
plication.

Pleurosigmas and other unmounted Diatoms, both
Fresh Water and Marine ; also Marine Algae, Ferns,

and a large quantity of miscellaneous microscopical

material in exchange for good mounted objects.

M. A. BOOTH, Longmeadow, Mass.

To exchange, well-mounted Slides of Hair for

mounted or unmounted specimens of hair from the
rarer animals ; lists exchanged. WM. HOSKINS,

2o8 S. Halsted street, Chicago, 111.

Nicely mounted Slides (opaque) of the Coal-tar
Derivatives, chemically prepared, crystalline in form,

showing their beautiful colors, in exchange for other

well-mounted material. Chemical name and formula
attached to each Slide. About a dozen varieties oa
hand. F. L. BARDEEN, M.D.,

30^ Meigs street, Rochester, N.Y.

Vanadate of Ammonia, (N H *) ^ V O *, Slides for
the Polariscope in exchange for other Slides.

H. POOLE, Practical School, Buffalo, N. Y.

Slides mounted from injected Frog's Gall-bladder,
Liver, Kidney, Stomach, Intestine and other parts,
e.xchanged for other good and interesting prepa-
rations. C. BLASDALE, M. D.,

Jericho, Queens Co., N. Y.

Well-mounted, selected and arranged Diatoms, for
good histological, pathological or anatomical prepara—
tion. State what you have, and terms of exchange.

W. W. RINER, Greene, Iowa.

Foraminifera from Sponge-sand, Marl-sand, and
Chalk ; Transparent Prisms of Carbonate of Lime
from fossil Shells ; Fresh and Salt Water Diatoma-
ceous material

; Carapaces of Rhizopods
;
polished

sections of Fossiliferous Limestones, Corals, etc., to
exchange for any microscopical material.

K. M. CUNNINGHAM,
Box 874, Mobile, Ala.

Tlie American Monthly Micro-
scopical Journal.

Issued on or before the fifteenth

day of each month.
Correspondence should be ad-

dressed to the Editor, Romyn Hitch-
cock, 53 Maiden Lane, New York.

Terms : $1.00 per year ; single

numbers, 15 c. To foreign subscrib-

ers, 6)^ francs, or 5 shillings sterling.
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Double-staining of Yegetable
Tissues.

Having used a number of dyes

in double-staining vegetable tissues,

the conclusion I have arrived at is,

that no rules can be given which
will ensure success in every case.

The process is quite familiar to

every working microscopist, but I

have been somewhat surprised at

the limited number who have fairly

succeeded in differentiating the

tissues.

In my own experience, I have
met with some sections which ob-

stinately refuse to act as they should,

under the operation of the two
colors, but even these, with patient

manipulation, can be induced to

show some results, even though they

may not exhibit that sharpness and
purity which it is the aim and ob-

ject of the mounter to obtain.

I think that a writer in Science

Gossip has come nearer to the true

laws governing the process, than any
one who has written on the subject

;

he has, at least, indicated the direc-

tion in which the practical worker
must look to attain success. My
own theory differs slightly from his,

and consequently my process varies

somewhat, but in the main it is the

same.

It seems to me that the capacity

for staining tissue resides more in

the colors than in the tissue itself.

A stain may be permanent, unless

it is driven out. It may be driven

out by some solvent, by some bleach-

ing process, or lastly by some other

color. Some tissues hold the stain

more tenaciously than others, prob-

ably on account of their varying
density. Thus the spiral and bass-

cells will retain a color longer un-
der the influence of a solvent, than
the softer and more open parenchy-
mal cells. I endeavor to take ad-

vantage of this property, by giving

the whole tissue all of one color

that it can be induced to take, and
then driving it out of the paren-

chymal tissue by a stronger color,

stopping the process at the moment
when the second color has com-
pletely replaced the first color in

the soft tissues, and before it has

begun to act upon the more dense
cells. If a section be stained with

roseine, and then be left long

enough in a solution of Nicholson's

blue, the whole section will be blue,

with no visible trace of red. If it

be taken out before the blue has

permeated the entire tissue, the red

will show, in some parts, quite clear

and well-defined among the sur-

rounding blue tissues. Following

out this principle, that exact point

must be determined when the blue

has gone far enough.
In practice, I carry out my theory

as follows. I use a two-grain, neu-

tral solution of eosin, and in this I

preserve my prepared sections until

I am ready to use them. They
keep perfectly well in this solution,

and are always ready to undergo

the final process, which requires but

a very short time before they can

be placed, fullv finished, under the
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covering glass. After taking them
from the eosin solution, I pass them
through 95 % alcohol, merely to

wash off the superfluous color, and
then place them in a half-grain

solution of Nicholson's blue, made
neutral. The time required in the

blue solution varies with different

tissuesf and in the nice adjustment

of this time, lies the whole success

of the operation. I generally spoil

three or four sections of each kind
in determining the exact time re-

quired. I take a section from the

eosin, holding it lightly in a pair of

forceps, rinse it off rapidly in alco-

hol, and then immerse it in the blue,

still in the forceps, while I count,
" with moderate haste," ten. Then
quickly place it in clean alcohol,

and brush lightly with a camel's-

hair brush. This immersion in clean

alcohol seems to check the operation

of the blue instantly. I then ex-

amine it under a one-inch objective,

to determine whether the exact

point where the blue and the red

remain distinct has been reached.

If the blue has not occupied all the

softer cells, I take another section,

and put it through the same pro-

cess, counting twelve, and so on,

until the proper point is reached

;

or, on the other hand, decreasing

the count, if the blue has infringed

upon the red in the more dense

tissue. Having thus determined
the count for the sections of that

particular material, I pass the re-

mainder of my sections through the

blue into the alcohol, merely count-

ing off the immersion of each sec-

tion. I then place the sections

for a few moments in absolute alco-

hol, which seems to fix the colors,

then through oil of cloves into

benzole, and mount in damar and
benzole. It is sometimes advisable,

with delicate tissues, to merely
rinse off the blue in 95 % alcohol

and fix the colors at once in abso-

lute alcohol, but every operator will

learn the minor details for himself
in the manipulation.

Of course, with the " rule of

thumb " method of counting off the

time, slight variations will occur,

which will mar the beauty of the

finished product ; besides which
minute differences in the thickness

of the section will affect the result,

and even a distance of a quarter of

an inch in the same stem will make
a difference in the density of the

tissue, which will be obvious in the

sharpness of the colors under the

objective. So that the operator

should not be disappointed if, out

of a dozen slides, only four should

be worth preserving. The others

can go into the borax-pot to be
cleaned for another operation.

However, the beauty of those

which do pass inspection, will amply
repay for the labor on the spoiled

ones. I have perhaps been need-

lessly minute in the description of

the process I have employed, but I

have been so often hampered by
the lack of minuteness in descrip-

tions of processes by others, which
I have been endeavoring to carry

out, that I deem it better to err

upon the safe side, even at the risk

of being considered dry or prosy.

One word as to the use of eosin.

I was attracted to it by its exquisite

purity of color under transmitted

light, and its perfect transparency.

I found that sections, preserved in

its solution, always retained their

transparency, and did not become
clogged or thick with color, so that

when taken out after months of

immersion, the most dense cells,

were no deeper in color than the

solution itself. So far as regards

its hold upon the tissues, it is as

strong as roseine, or any of the

heavier colors I have ever tried. I

cannot testify as to its pennanence,

but I have some slides that were



1880.] MICEOSCOPICAL JOUENAL. 83

prepared over a year ago, that ap-

pear to be as bright and pure, as

when they were mounted. Con-
trary to the experience of some
others, I have not found that the

benzole has any bleaching effect,

and I have used it with damar, in

preference to the usual balsam.

Slides prepared with damar, how-
ever, should have a thick ring of

varnish run around them, as the

damar is brittle, and should not be
trusted alone, to hold the covering

glass. W.

Notes on Fresh-water Algae.

(,CYLINDROCAPSA .)

Y. Cylindrocajpsa is the name
of a genus of recent creation by
Prof. Reinsch, of Silesia. It is re-

presented by a single European
species, found in a pond near the

city of Breslau. A plant evidently

belonging to this genus is frequent-

ly met with on my rambles. My
hrst note of it dates 1875. Have
found it repeatedly every year
since, and have received specimens
from Buffalo and Niagara, N. Y.,

from localities southward as far as

Florida, and westward as far as Co-
lorado ; but never found it in good
fruiting condition until June 20th,

18Y9, in this vicinity. The plant

is always found in company with
others. Young plants attach them-
selves to older filaments of their

own, or of another kind, or to

blades of grass, etc., upon which
they grow ; but when matured to

some length, they separate and

form floating masses. They retain

the companionship of other char-

acters.

The plants are composed of a

simj)le series of oval, or elliptical,

green, granular cells, surrounded by
a rather firm, colorless sheath. The
oogoniums are developed from the

vegetative cells, and each one con-

tains primarily an oval, and then a

spherical spore. The antheridia,

which I have not seen satisfactorily,

are described by Reinsch as being

formed in the same sheath by the

division of a vegetative cell into

two or four parts, which stand side

by side, or over one another : each

develops two spermatozoids, of yel-

lowish color, spindle-shaped, on the

end colorless, with two vacuoles and
two celia ; when ejected they find

their way to the oospore and fruc-

tify it ; he add, the oospore is thus

produced and clothed with a dou-

ble membrane ; it changes color to

reddish yellow, and then takes a
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resting period. Its further devel-

opment is nnknown.
The plant shown here has not re-

vealed the whole process of fructi-

tication as described by Reinsch. I

have not been so fortunate as to de-

tect the spermatozoids ; but, on the

other hand, I have seen what he
did not detect, the development of

the young plants from the spores.

The American plant I described as

" Hormosjoora geminella^'' in the

Bulletin of the Torrey Botanical
Cluh, March, 1877 ; the plant be-

longed to this genus, rather than to

any other of the older order of

classification. Now that the mode
of fructification and development
is known, it is evidently excluded
from that genus, and will be called

Cylindrocapsa geminella.

Keferring to the illustration, Fig.

17, J. is a filament in the normal
vegetative condition. Diameter
usually .0006", sometimes no more
than .0001"—.0005''. B and G
are filaments with cells enlarging,

and developing spores. D has cells

partly enlarged and others matured
into spores (.0008"—.001"), d, d,

are spores passing out of the oogo-

niums, ^represents the granular

chlorophyll of the spore, dividing

into four parts ; F, the parts en-

larging ; G shows further increase
;

and ll, H, young filaments devel-

oped from them.
Fkancis Wolle.

Alboiit Diatoms.

A correspondent expresses him-

self regarding diatoms in the fol-

lowing language, which will doubt-

less be interesting to many readers :

"My ditficulty is this: I see in

some gathering or slide, a diatom

that is new to me ; what is it ? I

know it to be, say a Navicida, but

I would like also to know the rest

—Namiciila what? I measure its

length and draw its shape, and per-

haps the striation. Then I turn
to the books and find ? Usually
I find several species of Namculay
either of which may be the one in

question. I find the size varies

considerably, the striation also

varies some, and the shape is often
very indefinitely described. My
specimen comes within the limits

of variation as to size and striation

of several difterent species— the
shape agrees with some and the
size and striations differ; the size

agrees vrith some and the shape
and striation differ ; and finally the
striation comes within the limits of
several species, but the shape per-

haps differs from all—the result

is, complete uncertainty and disgust.
" I believe the only safe plan to

escape insanity is to forswear dia-

toms forever, and stick to the iden-

tification of blood and to discri-'

minating one kind from all others,

as affording the only field where it

is all plain sailing and no chance
for doubt or mistakes."

Seriously, there is no doubt that

the difficulties which our correspon-

dent alludes to are not imaginary.

The study of the diatoms has long
been a favorite one, owing to the
beauty and symmetry of their forms,

the delicacy of their markings, and
their curious movements. Still, we
believe that it is seldom possible to

determine the species of diatoms
from descriptions alone. Typical
specimens or accurate drawings seem
to be necessary for the purpose.

I

Soap for Imbedding.

Dr. Heinrich Kadyl has con-

tributed an article to Zoologisch-

er Anzeiger entitled, " Soap as an
Imbedding Mass for the Prepara-

tion of Sections," and from a care-

ful reading of his paper we are in-

clined to the belief that soap is the
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best and most manageable medium
for imbedding that has yet been
suggested. We shall, therefore,

describe the method of using it in

some detail.

When a certain quantity of hard
soap is dissolved in hot alcohol and
the solution allowed to cool, the

resulting mass will be hard or soft,

opaque or pellucid, according to

the strength of the alcohol or the

proportion of water which the soap

contained. If 5-6 parts of rather

dry soap are dissolved in 100 parts

of 96 per cent, alcohol, there will

be obtained a solution which, on
cooling, will yield a hard and trans-

parent mass, but the warmth of the

imger will cause it to liquify again.

A larger proportion of the soap

will furnish a white mass, but the

addition of a certain quantity of

water to the solution will cause it

to solidify clear and transparent.

An excessive portion of water will

cause the liquid to harden more
slowly or at a lower temperature.

The more soap there is in the al-

coholic solution, the more water is

required to produce a mass that

possesses the requisite degree of

hardness combined with transpar-

ency. The soap-mass possesses its

greatest possible consistence and
elasticity when the minimum quan-
tity of water required to clear it is

used.

To prepare an imbedding mixture,

dissolve about 25 grammes of finely

shaved soda-soap in 100=- «=• of 96
per cent, alcohol, by heating on a

water-bath. To test the mixture,

pour a small quantity of the warm
solution into a watch glass, and
notice the result of cooling. The
opaque mass that will probably be
obtained, must be rendered trans-

parent by the addition of water

in small quantities, testing in the

same manner after each addition,

until a clear product is obtained.

From 5-10<=- "=• of water will prob-

ably suffice.

The consistence of the solidified

mass can be altered to suit different

objects, by using more or less soap
in proportion to the alcohol, thus
the author has used solutions con-

taining 10, 20, 30 and 40 per cent,

of soap.

o

Spring Collections.

A collecting-bottle that is more
attractive in appearance, and smaller

than the one described in the March
number of the Journal, may be
made according to the same general

plan ; but for the jelly-glass a 3-oz.

wide-mouthed bottle should be sub-

stituted, and, instead of the common
funnels, use the glass tubes with
funnels blown on the ends that

chemists know as "funnel-tubes."

Cut off these tubes to a suitable

length, put them into the bottle

just as the funnels w^ere put in be-

fore, and the apparatus is complete.

Perhaps there is nothing more
interesting to observe at this season

than the development of snails and
frogs from their spawn ; the speci-

mens for study are readily obtained.

Frog-spawn can be found in any
frog-pond, either attached to various

articles, such as submerged plants,

twigs, etc., or floating near the bor-

der of the pond, where the wind
has blown it. It looks like a large

mass of jelly, filled with dark-col-

ored spots which are the embryos.

The mass must be carefully

handled and placed in a large jar,

with sufficient water, when the en-

tire process of development, first

into tad-poles and then into frogs,

can be followed. After the tad-

poles are hatched, and show signs

of changing to frogs, they should

be provided with resting places at

the surface of the water.

Snail-spawn can be obtained by
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placing a few water-snails in a jar of

water. In a short time the clear,

transparent, jelly-like spawn will be
found attached to the sides of the

vessel, from which it may be de-

tached without injury. The sim-

plest way to observe the changes
which lead to the development of

the snails is to take a two-ounce,

wide-mouthed bottle and almost fill

it with clean water. In this bottle

the spawn may be allowed to remain
exposed to the light, but not to

direct sunlight, except for a short

time during each day. Under such
conditions the development will go
on rapidly, and the process can be
observed under the microscope
from time to time, by placing the

specimen in a deep cell—a Holman
slide is good for the purpose.

We have only mentioned a very
few of the interesting objects that

are to be found by any person,

during an afternoon ramble in the

country where ponds or streams

abound. If these short articles

would serve to arouse a real interest

in collecting, if they would induce

amateur microscopists to go out and
look for themselves, to take notes

of what they find, and make care-

ful drawings of the objects they
find, we would be very glad to

know it.

We are often met with the remark
from amateur collectors that they

cannot name the forms they meet
with.

While it is true that it is a real

satisfaction to name an object, or at

least to know to what genus of ani-

mals or plants it belongs, most
collectors must be contented with a

very superficial knowledge of the

forms of microscopic life. Only
those who are willing to devote one
or more years to hard study during
spare hours can hope to name ob-

jects ; elementary books are of com-
paratively Kttle value for this pur-

pose. Such books are pleasing to
read, and profitable so far as they
give the student a general idea of
the nature of the objects to be
found ; but when they are the sole

reliance of the observer for naming
his objects, they are more likely to
confuse him than to do him good
service. By all means, then, we
advise every one who desires to
name specimens to confine his

studies mainly to a certain depart-

ment of study, to obtain the best

works on the subject, and to discard

the elementary ones. One authori-

tative work, even though its cost is.

considerable, is worth much more,
even to the amateur, than a dozen
of the little books designed to pop-
ularize science.

Therefore, if a person desires to
study the Infusoria, we would ad-

vise him to buy a copy of Prit-

chard's " Infusoria," even though a,

second-hand copy should cost him
$25 ; if he chose the Algse of fresh,

water, the best work is Rabenhorst's
" Flora Algarum," which costs

about $9, and so in every depart-

ment of study, we advise the
student to get the best books,

and they will be always valuable.

For an elementary work of real

utility, we know of nothing that is.

so good and so reliable as the work
of Eyferth, which is being pub-
lished in this Jouk:xal. If used
carefully, a little experience will

enable any person to determine the

genus of almost anything he meets.

with, and this artificial key to class-

ification will be valuable, even to

those who have larger works.

Several subscribers have said to u&
that Eyferth's key does not enable

them to name their objects. This

is partly because they have not

made themselves familiar with the

meaning of a few technical words,

but more particulai-ly because it is

absolutely impossible to make any
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progress whatever in naming mi-
croscopic objects, unless we are

willing to work carefully and slowly

at first, until we become familiar

witb the characters of the classes

and families, after which we may
make out the genera and species.

If the student desires to name
diatoms, perhaps the best advice we
can give him is to prepare to buy a

library of books on the subject, and
we doubt if he could name them
even then—especially the " com-
mon " forms.

New Microscopes and Acces-

sories.

The stand which we illustrate this

month is the latest design of Mr.
W. H. Bulloch, of Chicago, which
he calls the " Biological Stand."
We have iiot seen the stand, and
only know of it from the illustra-

tration and a written description

from the maker.
In this stand Mr. Bulloch has

arranged the sub-stage and mirror
in such a manner that they can be

Fig. i8.
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moved independently around the

focal point as a centre, and can be
used above the stage. The sub-stage

and mirror can be clamped in any
position.

The fine-adjustment moves the

entire body. The stand is balanced
so as to be perfectly stable, when
the tube is horizontal. There is a

large screw for wide-angled, low
power objectives, which Mr. Bul-
loch has also applied to his other

stands.

The stage, which is adjustable to

the axis, measures three and a half

inches in diameter, and is three

and a half inches above the table.

The stand is twelve and a half

inches in height, when standing

upright.

Other details can be readily ob-

served by studying the illustration

which we give.

The stand as shown, made of

polished brass, with one eye-piece

and case, is sold for $40.00.

Cleaning Foraminifera.

After having read Mr. Yorce's
article on cleaning Foraminifera, it

occurred to me to use electrical

force to extract the shells in the

dry way. For this purj^ose 1 used

a small tin lid, four inches in dia-

meter, filled with a preparation of

rosin and sealing-wax, the resinous

surface of which, for convenience,

I excited with an artist's brush,

known as a " Badger blender."

The sand from sponges or fora-

miniferous marl is spread thinly

over as large a surface as conve-

nient ; the cake of rosin is then ex-

cited by passing the Badger's-hair

brush over it several times, and then
turning the excited surface of the

resinous cake down to within a

quarter of an inch of the material,

and passing it gently over it. The
result will be that innumerable

light particles will be attracted to

the excited surface, and will remain
there, while the sand will be at-

tracted and I'epelled back, thereby
leaving a large percentage of Fora-
minifera, spicules, etc., adhering to

its surface, which may then be
brushed off into any suitable recej)-

tacle. The above plan may be
tested on a small scale by exciting

the end of a large stick of sealing-

wax. Damp weather is unfavora-
ble for the experiment. I have
found it very successful.

K. M. Cunningham.

A Simple Mechanical Finger.

In mounting objects for the mi-
croscope it is often desirable to

arrange minute particles on the

slide, or to transfer them from one
slide to another, or to scrape away
dirt. The devices employed for

this purpose, so far as I am in-

formed, depend upon the lengthen-

ing of the part which supports the

sub-stage apparatus, by means of a

tube specially fitted for the pur-

pose, or by means of the parabo-

loid, so that, by a rack movement,
the slide may be lifted free from
the stage into contact with a

hair or fine wire, which is held by
the stage-forceps, or by some con-

trivance designed especially for the

purpose. Contact having thus been
established, the slide may be low-

ered, leaving the object adhering to

the hair, or, by moving the sliding

stage, the object may be pushed in

any direction desired. There is,

however, another plan which has

occurred to me, and which I find

to be simpler, and even more effec-

tive, in certain respects. With seve-

ral styles of microscopes a condens-

ing lens is supplied, which is fitted

to the limb of the instrument by a

ball-and-socket joint and sliding
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stem-rod. Unscrew this lens, and
put in its place a piece of cork,

through which a needle passes at a

right-angle to the stem. It is well

to have two or three pieces of cork
fitted with needles having different

points ; one, for instance, may have
a human hair projecting slightly

beyond its point, the hair being
kept in place by winding with fine

thread and coating with gum ; an-

other may have a flat point, made
by breaking off and grinding the

fractured end ; other forms will

suggest themselves as experience
may determine. The ball-and-

socket joint should be clamped or

wedged, so as to move quite stiffly.

Bring the point of the needle into

view under the objective, and it

may be made to touch the slide, or be
lifted away from it by simply turn-

ing the stem-rod. Objects which
are seen to adhere to the needle
are lifted at once and another
slide, slightly moistened by breath-

ing on it, may be substituted for

the one on the stage, to which the
objects may be made to adhere at

any desired point, by turning the
stem-rod as before. By moving the

mechanical stage while the point of

the needle is in contact with the
slide, objects may be pushed wher-
ever desired on the slide. In this

case it is a decided advantage that

both needle and object remain
within view, however the stage is

moved. Thus dirt may be scraped
away with the greatest ease.

It is evident that such a contri-

vance, consisting essentially of a

ball-and-socket joint, and a sliding

stem with a button attached to the
latter, so that it may be readily

turned, might be fitted to the
stand of an ordinary bull's-eye con-
denser, and thus become available

for use with any microscope-stand
whatever.

M, A. Yeedee.

The Objectives which Aiford the
most Accurate Knowledge

of Histology.

BY A. A. BRAGDON.

After years of study with the
microscope, having commenced
with one of the lowest grades of

the instrument, and gradually try-

ing to improve my tools, and at the
same time to keep informed in re-

gard to modern improvements by
carefully perusing what has been
written upon the subject ; and hav-
ing, in the course of those years,

used various grades of objectives

;

I trust I may venture to express

myself as to what, in my opinion,

are the best lenses for histological

studies ; hoping, that by so doing,

I may enable some younger student
than myself, who is just commenc-
ing the study, to make a short cut

to success, and not travel the long
road of experience, as I have, to

ari-ive at my present conviction,

as regards the best objectives for

my study.

In order for the student who
truly desires to obtain accurate

knowledge of organic tissues, as

well as to search out the hidden
mysteries of biological science with
success, several things are impera-
tively necessary, among which, for

the former study, two are very im-
portant :

First.—Some method of making
perfect sections.

As an aid in making such sections

and mounting them, the student

cannot easily find more complete
and practical instruction than that

given in a series of articles by Dr.
J. J. Woodward in The Lens., Yol.

I, 1872, or, in a series of articles

by Dr. Carl Seller, published in the

Am. Quar. M. Journal for Janu-
ary and April, 1879.

The knife-carrier described in

the latter article can be used with
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almost any microtome ; and is a

very simple piece of apparatus to

manage, and gives results, such as

I have never seen attained by any
one using other methods.

Second.—The next requirement
of the student, if he really desires

to attain the acme of success in

the demonstration of histological

truths, is some means, after obtain-

ing good preparations to thoroughly
examine his work. In order to do
this satisfactorily to himself, he
must be in possession of means to

obtain various degrees of amplifica-

tion, and often of the very highest.

In the very recent past, it has been
thought possible, by high author-

ities, to accomplish this end, only

by resorting to high power objectives

of -^ or ^^inch focus, and even
higher.

The best opticians are ever on
the alert, to take advantage of even
slight chances for improvement
and variation in former methods,
to aid the worker with that instru-

ment, which has unraveled so many
mysteries. And it seems hazardous

to predict, even now, with such

perfect instruments as we have, to

what degree of perfection such
opticians will yet carry moderately

high powers, thereby enabling

the microscopist of slender purse,

who could never for a moment
think of buying a i^-^moh lens, to

get an objective which will do away
with all need of, or desire for such

necessarily expensive lenses, and at

the same time furnish him with

a lens which will afford him far

more satisfaction, and better results

than are possible with ordinary

lenses of great power. I say ordi-

nary, for the reason that all objec-

tives of extremely high power, ow-
ing to their difficult construction,

are ordinary as compared with the

moderately high powers of the best

makers, which may be said in a

very few cases to be extraordinary.

And this brings me to write of

what was the object of this

article, viz. : to call the atten-

tion of young, earnest seekers after

histological as well as biological

knowledge, to such lenses as I have
found to far excell all others I have
ever seen, for this class of work.

Much has been said and written

about the value of objectives hav-

ing high interior angles, say 90° and
upwards, for histological study.

But most of what has been said,

has been inserted in a secluded part

of an extended article, calling at-

tention to the results obtained by
the use of these lenses on " lined

test-objects ; such as Amphiplura
pellucida and other diatoms.

So that I find the impression

is strongly prevalent among micros-

copists who care but little for this

"trivial use of the instrument,"

that "those high-priced and high-

angled objectives are of no use, ex-

cept to amuse a few Diatomists."

But such is, I believe, by no means
the true state of the case.

Even a water-immersion objec-

tive, having 105° interioi*-angle,

will so far excell another of only

120° or 140° air-angle; that the

image of the latter will be unsatis-

factory to any careful observer who
delights in having the minute de-

tails of the object brought out with

sharply defined outlines. When
we institute a comparison between
the glycerin, or more especially the

homogeneous-immersion objectives,

such for example as the latest pro-

duction of Mr. R. B. Tolles of

Boston, and the water-immersion

of 105°, a very decided improve-

ment is noticed in favor of the

homogeneous-immersion ; owing, as

I believe, in part to the great in-

crease of angle that is attainable

with the latter. For, when the

immersion medium is water, this
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same high-angled, homogeneous-
immersion lens, shows decidedly

more force of definition than the

one having a lower angle.

In 1878, Dr. J. J. Woodward made
a series of micro-photographs of

Amphiplura pellucida, mounted in

balsam, with a Zeiss -^ and ^inch
oil-immersion, together with other

notable objectives for comparison
of their respective merits. Among
these lenses were a \ and yVi'ich

by Spencer, glycerin-immersion,

and a ^g-i^^ch oil-immersion by
Tolles. It is only necessary for

any unprejudiced person to examine
this series of photographs to decide

at once as to the superiority of the

homogeneous-immersion lenses in

defining power, with the exception

of the Zeiss -|^-inch, over others used
in this trial. Since that comparison,
Mr. Tolles has brought out a new
homogeneous-immersion ^inch ob-

jective of nearly 127° interior-angle,

measured in a medium, the same as

Prof. Abbe uses, of 1.50 refractive

index.

One of these new series, the sec-

ond that Mr. Tolles had made, I

obtained some three months ago,

and I have subjected it to a variety

of tests and am becoming every
day more anci more attached to it.

This truly wonderful lens posses-

ses a greater variety of noticeable,

excellent qualities, than any that

has as yet come under ray observa-

tion ; such as will, I am confident,

be fully appreciated by the working
microscopist ; and more especially

such as work on histological prepara-

tions, or desire to observe biological

phenomena by the aid of high mag-
nifying power and excellent defini-

tion. The angle of the lens is the
highest yet attained. The correc-

tions are such as yield results sur-

passing anything I have heretofore
been able to get with other objec-

tives of high angle, as weU as oil-

immersions of very high interior-

angle.

The definition of the transverse
striae of Amphiplura pellucida by
lamplight, with a hemispherical lens

as an immersion illuminator, is very
sharp and approaches nearer to the
resolution obtained by sunlight
and blue-cell illumination than any-
thing I have ever seen. The striae

show distinctly with a two-inch eye-
piece and no amplifier.

From this point the power can
be increased by a i-inch eye-piece
and an amplifier,—the lines still

visible and appearing like pickets
on a fence. This testing affords an
admirable practice for the micro-
scopist, and teaches him how to get
the best results with his objective
and how to manage the illumination
properly, which must be learned by
practice ; such practice ought not
to be sneered at by students of his-

tology.

If, now, we wish to test the bril-

liant definition of this new ^ on
histological preparations, it matters
not what specimen we select, the
result is always an improvement
over results obtained with lower
angled objectives. But my favorite
object for this purpose is a prepara-
tion of the tail of a newt, which I

prepared to illustrate the so-called

"giant nuclei," but more especially

the arrangement of the bioplasm in

the nuclei of the epithelial cells,

which, when taken at the proper
time, exhibit the dividing nuclei.

This object affords a fine oppor-
tunity to demonstrate the masterlv
skill and care that Mr. Tolles has
bestowed on this new ^, as well as

to show the preeminent manner in

which these high-angled lenses ex-

hibit olijects by central and slightly

oblique illumination. When this

object is examined with an ordinary
low-angled water-lens, an amateur
would be easily misled into the be-
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lief that the nuclei are either one
homogeneons mass, or a collection

of bioplasmic granules.

But neither view is correct.

When we apply the new yV of

over 120° interior angle, taken in a

medium of 1.525 index as used by
Mr. Tolles for measurement, rather

than a medium of 1 .50 index, which
latter would give several degrees

more angle to the objective, our
error of observation in the first

trial is wonderfully conspicuous

;

and this performance of the high
angle water-lens is noticeably out-

done.

We now begin to obtain some
accurate idea of the arrangement
of the bioplasm in the nuclei of

the living, growing epithelial cells

of the newt, as well as of rapidly

developing nuclei in various parts

of other animals.

For want of an engraving the

reader is referred, if not already

familiar with the subject, to an ar-

ticle by Dr. Klein, in the London
Qioar. Jour, of MicroscopiGol
Science for July, 1879, describing

and illustrating the nuclei of the

newt, as studied by him with the

new Zeiss high angle yV and y^^-inch

oil-immersion objectives, which ar-

ticle led me to make the prepara-

tions I now have. What would be
much better for the student, would
be to get one of Tolles' new yV-inch

objectives, and prepare and study

these difficult objects for himself.

It is only necessary to immerse the

living tissue in a weak solution of

picric acid for a few days, then
thoroughly wash, transfer to, and
harden in, alcohol ; cut the sections

very thin, stain with carmine, and
mount in Canada balsam.

With a yV like the one above re-

ferred to, and a Tolles' one-inch of

30°, the histological or biological

student would have the ne plus
ultra of optical appliances for his

study. The one-inch is constructed

with eight lenses, has a very flat

field, and its defining and resolving

power, as well as penetration, are

beyond criticism. It easily resolves

40,000 lines to the inch, bears high
eye-piecing, and is to my mind the

best lens the student of histology

can use for a low power for general

examinations.

The ^, with its maximum angle,

works easily through ^V'i^ch covers

and can be used as a water, glycer-

in, or homogeneous-immersion at

pleasure, by means of collar-adjust-

'

ment, and gives fair results worked
dry. Mr. Tolles' idea of retaining

the screw-collar is, to my mind, one
of the best features of his new
production.

The reason for this is, that it

affords a means of using water as

an immersion medium when one is

mounting several preparations, or a

number of slides of one kind, and
desires to make a cursory examina-

tion of them at once with high

powers before any change shall

have taken place, and without wait-

ing for covers to become fixed by
hardening of the balsam.

The medium I have found best

for homogeneous-immersion, and
one that I believe will come into

general favor, is glycerin brought

up to the required index, by making
a saturated solution with it and
sulpho-carbolate of zinc. Chloride

of cadmium has also been recom-
mended with glycerin. The for-

mer medium is neat ; and as yet

I have found but one objection,

and that not a serious one, to its

every-day use, viz. : it is just a little

too thick. When the new yV is used

for homogeneous immersion, the

systems are closed and no attention

is given to the collar-adjustment

unless great accuracy is required,

and we desire to adjust for the

length of the microscope-tube.
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Armed with two sucli lenses as I

have called attention to, the student

of histology is prepared to battle

with difficult questions of struc-

ture. I think I have learned by
experience in the use of the poor,

the medium, and a few of the best

lenses that the skilled opticians have
produced, what objectives afford

me the most accurate knowledge in

my studies.

Bangor, Maine.

The Simplest Forms of Life.*

BY E. EYFEKTH.

I. Order. Flagellata. (FlagelHfera.)

Body not ciliated except at one
23oint in front, in some also behind,

provided with one or more very
long, moving, filamentous appen-

dages,—flagella, which, however,
are only made visible in many
forms by reagents ; at times they
are lost. In most forms contractile

vesicles are known ; a mouth is

only distinguishable in certain

cases. All have a resting-stage, dur-

ing which they multiply by division,

and in their develojDment, as also in

their outward appearance, they are

closely related to the lower Algae
;

therefore they have, either in whole
or in part, been placed among the

latter by many authors. Among
recent investigators, v. Siebold,

Kolliker, Clauss and Ilackel, have
asserted their vegetable nature

;

Stein and Claperede have consid-

ered them as animals. Most of the

flagellata live as single, free swim-
ming individuals ; some are united

in families.

The common assumption, that

the movement is produced by the ac-

tive flagella, has been contradicted

from many sides, for this cause

seems to be inadequate to produce
the result ; they may serve as rud-

ders. It is still uncertain what the

cause of the motion is. It can often

be seen that the animals can move
the flagella voluntarily, and with
considerable energy.

Families.

Flagella invisible.

Surface of body rough, uneven, without membrane.
Surface of body hard, forming a membrane,

living singly, without gelatinous coat (in motile stage),

membrane thin, body metabolic,

membrane thick or hard, body constant in shape,

living in families or single,

with a common or special gelatinous covering,

without a covering, mulberry-shaped,
enclosed in a shrub-like, connective coat,

Flagella in one of the furrows which surround
the hard carapace (often very distinct).

Monadina.

Astasisa.
Cryptomonadina.

Volvocina.
Hydromorina.

Dinobryina.

Peridinias.

I. Family Monadina.

Body without an external coat, but only slightly changeable, small, without any recog-

nizable organization. During observation the animal clings to the slide or cover, and
then seems to melt away, leaving minute glistening particles which were contained in

the body mass. A number of genera have been established by Ehrenberg, Dujardin,

Perty and others, which cannot be retained ; at least, they are not sufflciently studied.

The following deserve a place here, but some of them should belong to the cryptomo-
nadina (Chilo7no7ias, Heteroniita).

* Translated from the German, by the Editor.
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Individuals living free, with
one flagellum (or none)
on anterior end of the body
somewhat lateral,

two fiagella

one in front, one behind,

both in front,

both alike, swinging,
dissimilar, one swinging, one trailing,

four fiagella

Individuals in spherical families

in shrub-like families

Monas.
Chilomonas.

Cercomonas.

Amphimona.
Heteromita.
Tetramitus.

Uvella.

Anthophysa.

1, Genus, Monas. Miiller. Most
of the species heretofore placed in

this genus, (and in Bodo, Ehr.)

cannot now be regarded as perfect

organisms. The smallest of all

forms {Monas crepuscuhim^ Ehr.),

is not to be distinguished from the

Sphserobacteria {Micrococcus, Hal-
lier, Cohn) , in part it may be also

minute, unorganized particles of

plasma. Its minute size {M. Cre-

pusculum measures only 0.0005),

greatly increases the difficulty of

its study. All liquids that contain

decomposing organic matter swarm
with it. Other common forms
are

:

M. termo, Ehr. Colorless, sphe-

rical, 0.001 d., movement rapid,

M. guttula,^\\r. 0.002,

M. lens, Duj. 0.005 — 0,014,

round or disc-like, very common.
M. socialis, Ehr. 0.013. Elong-

ated, conical.

M. flavicans, Ehr. Elongated,
oval.

M. spiralis, Perty. Similar to

M. lens, but screw-like, and turn-

ing while swimming.

2. Gen, Chilomonas, Ehr. Fla-

gellum, issuing somewhat laterally

from a border near the anterior end
of the body.

C. Paramecium, Ehr, Elongated,

oval, slightly three-sided, 1. 0,024.

Abundant in bread-infusions. (Ehr.;

compare Cryptomonas polymor-
phci).

C. destruens, Ehr. L, 0.026, pear-

shaped, yellowish. In dead rotifers.

3. Gen. Cercomonas, Duj, Only
differs from Monas by having a
second flagellum behind, Dujardin
makes 12 species, Perty 11, of
doubtful value. The most common
seem to be :

C. truncata, Duj. L. 0.01. In
water containingbunches of flowers

and in other infusions,

4. Gen. Amphimonas, Duj.
Body with two fiagella in front,

one or both thrown back laterally

somewhat, to small projections.

A. candata, Duj. {^odo saltans

y

Ehr. ?) 0.01—0.02.' In infusions.

5. Gen. Heteromita, Duj. Body
with two long, fine fiagella in front,

one of which vibrates, the other

trails ; several vacuoles, of which
usually only one or two are plainly

visible ; a distinct nucleus in the
middle, and numerous granules in

the hinder part. Multiplication

takes place by oblique division, into

four new individuals ; after the old

form has come to rest, and its outer

body-covering, with the old fiagella

dissolve into a soft gelatin. Move-
ment takes place long before the

new individuals separate. The
animal is not destitute of a cover-

ing, and is, therefore, properly a
cryptomonadine. {Anisonema aci-

nus is very similar to it, but ha&
much thicker and shorter fiagella,

one of which always trails),

H. Ovata, Duj. {Bodo grandis,

Ehr.) Body egg-shaped, attenuated

in front, 6.027—0.035 1. Among
water plants, also in old water (soap
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water) sometimes abundant. Swims
with a wagging motion. The fla-

gella become readily attached ; they
are not easily made visible, on ac-

count of their great length.

6. Gen. Tetramitus, Perty. Body
conical, pointed behind, with four
moving ilagella on the blunt, ante-

rior end.

T. rostratus, P. Colorless, pear-

shaped, on one side elongated like

a beak, 0.02.

7. Gen. Uvella, Ehr. Animal in

spherical, moving families 0.06 d.

U. glaucoma, Ehr. Individuals

egg-shaped, 0.01 1. without pig-

ment spot, but with many nuclei,

color bluish. In foul infusions.

IT. mrescens, Duj. Greenish,
similar to the preceding, and differ-

ing from Hydromorxnn uvella.

8. Gen. AnihojpTiysa, Bory. Ani-
mals in dichotomously-branched
stems, fixed, or swimming as flocks.

A. Mulleri, B. Stem brown.
Individuals attenuate in front, 0.01

1. Stems 0.1—0.2 1., 0.03 thick.

The Preparation and Mounting

of Microscopic Objects.

II. DRY-MOUNTING. Dry objccts

are mounted both transparent and
opaque. When the objects are quite

large it is best to mount them
opaque, but when they are small,

or when they are to be examined
with the lieberkuhn, or with the

paraboloid, they must be mounted
accordingly. Many of the more
delicate diatoms should be mounted
dry, as transparent objects, for their

delicate markings might be entirely

lost in balsam or otlier media.
The best way of mounting an

object, should always be deter-

mined by a preliminary examina-
tion with the microscope. It will

not do to assume that an object

will look well dry, unless we exam-

ine it in a perfectly dry condition ;

for many objects will shrink and
shrivel during the drying process,

and no permanent mounts can be
made unless the objects are perfectly"

dry.

For dry-mounting a cell is always
necessary, and these are made in
various ways.

1. To mount diatoms, or very-

minute objects, dry and transparent.

Take a perfectly clean slide, select

a suitable cover-glass (a ^-inch is a,

good size), and make a ring on the
slide with the turn-table, just sa

large that its outer edge will extend
beyond the edge of the cover-glass,,

when the latter is applied. This
ring may be made of benzole-bal-

sam, of asphalt, or of various other
cements, but the best of all, because
it dries so rapidly, is shellac. In
all cases the cement must become
entirely hardened, before the mount-
ing is carried any further, otherwise

the cement is likely to creep under
the cover, after the mount is finished

and laid away. For this reason,

especially if the cell need not be
made very thin, it is often advisable

to make the ring out of sheet wax,
which can be attached to the slide

by gentle warmth and pressure, or
turned up on the slide by Dr.
Hamlin's method (p. 46) ; very thin

sheet caoutchouc may also be used,

punching out rings of the right

size and attaching them by heat,,

and this material is excellent for

diatoms. It is advisable to keep a

number of prepared cells always

ready.

The objects should now be placed

in the cells, a thin coat of cement
—benzole-balsam, asphalt or shellac

—should be applied to the cell, the

cover-glass immediately pressed

down evenly, after which the slide

can be set aside until a sufficient

number have accumulated to under-

go the finishing operations together.
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The best cements to apply for secur-

ing the cover, as described above,

are the balsam or the shellac. After
either of these is used, it is advis-

able to finish the slides with as-

3)halt. We do liot advise the em-
ployment of other cements for this

purpose. Nothing looks so well as a

Hack ring around mounts of this

iind. The colored rings are pretty,

iDut they are more suitable for larger

and deeper cells. It often happens
that the cement does not form a

perfectly true, unbroken edge,

When this is the case, apply the

inife-blade, before the cement sets,

and turn the edge smooth and true.

2. To mount objects opaque.
Generally when objects are

mounted opaque, they are of such
a size as to require deeper cells

"than those described above, but the

cover is cemented on in the same
manner, so we will only describe a

few of the numerous kinds of cells.

a. The Wax-cell. This can be
made of any thickness by punching
Tings out of several layers of sheet-

w^ax and attaching them to a slide,

using a piece of wax to form the

floor of the cell. Dr. Hamlin's
m.ethod (]5. 46) is a still better one.

h. The Curtain-ring-cell. Cutout
a circular piece of wax, attach

it to the slide, place a curtain-ring

upon it, soften the wax by heat

until the ring is imbedded in it. If

the wax should become heated too

miuch, so as to lose its smooth finish,

another piece can be cut from a

sheet and pressed into the cell to

iorm the bottom. Objects can be
made to adhei'e to the wax by
hrushing it over with a little tur-

pentine, and attaching them before

the latter evaporates.

c. The cement-cell. A good cell

can be made of asphalt by applying
the cement and turning it up with
the knife-blade. A still better one
can be made by a cement, which is

known as shellac cement, used by
Mr. Merriman. The bottom of

cement-cells can be made opaque
by a coating of asphalt. It is evi-

dent that for the paraboloid or the

lieberkuhn, any of the cells can be
made transparent.

For dry-mounts it is advisable to

finish with asphalt varnish. Be
careful to cement the cover down
with balsam or shellac first, then
there will be no danger that the

asphalt will run in. The asphalt

should be applied so as to come over
the edge of the cover, otherwise

the cover may come off when the

cement becomes hard and brittle.

EDITORIAL.

To Subscribers and Adver-
tisers.

The subscription-list of the Jour-
nal is constantly increasing, and so

far as we know our readers gener-

ally, have been well pleased with
the articles we have published.

However, we do not hesitate to

make use of any criticisms or sug-

gestions that reach us, and, as we
stated some time ago, we would be
pleased to have our readers express

their desires freely, and thus enable

us to select such articles as they

want.
Experience has taught us that

what microscopists most desire is

articles having a practical bearing,

and we are constantly trying to

furnish just such articles. To cite

a single example, the articles on
mounting, which are now being

2:)ublished, are practical in every

sense, and these are only one series,

which is to be followed by others

on other subjects of equal, if not

of greater, value and interest to

the amateur.

Although this Journal does not
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assume to rank among the most
valuable scientific periodicals of the

day, we believe that the amount of

really, practical information, adapt-

ed to the wants of amateur micro-

scopists, or to more advanced stu-

dents, who wish to keep themselves

informed about the latest methods
of mounting, preparing and exam-
ining objects, will prove to be much
larger, at the end of the year, than
can be found in any other periodical

devoted to microscopy. Students

of medicine and practicing physi-

cians will find much that is valua-

ble and useful to them in their

profession.

It cannot be denied that much
of the success of the Jouknal is

due to those opticians and dealers

in microscopes, who have encour-

aged the undertaking from its in-

ception, and have spoken well of it

to their customers.

The promptness and liberality

with which they responded to our
calls for advertisements, before the

Journal had any assured circula-

tion, indicated no little confidence

in the representations of the Pub-
lisher, which he is pleased to ac-

knowledge in this manner.
In return, he would request sub-

scribers to look over the advertising-

pages regularly, and to take note of

those who advertise in the Journal.
The enterprise and business enei'gy

which is shown by the opticians

who avail themselves of the columns
of a new periodical to advertise

their goods, certainly should secure

them the patronage of the sub-

scribers to that paper.

Subscribers may be assured that

none but responsible and reliable

dealers will be permitted to adver-

tise in this Journal.

—In our notice of the Hayden
trial, we referred to an error of

Professor White, who, in the course
of a preliminary examination, mis-
took some sposes of an alga for
blood-corpuscles. Professor White
has written to us that, if the facts

had been more fuUy stated, his
evidence would place him in quite
a different light. It appears that a
very insufficient time was allowed
him for the examination. In his
letter, he writes :

" From one of
those spots (on a stone) when moist-
ened, I obtained bi-concave discs,

having an average diameter of about

-5-3V0 of an inch. These, on the
first examination, I believed to be
blood-discs, and, having been hur-
ried before the Justice, to testify

on the preliminary examination, I
gave the opinion that those bi-

concave .discs were blood, and that

they correspond in size with blood-

discs," etc. " At the same time, I
stated to the court that my examina-
tion was not complete, that the ex-

aminations were to be repeated, and
extended by applying chemical tests^

testing by the spectroscope, and by
attempting to obtain blood-crystals.'*

As we stated, Professor White cor-

rected bis error afterwards.

—Judging from the letters whicli

frequently reach us, from sub-
scribers who advertise objects in

the exchange-column, we are led to

believe that our little Journal has
given a new impulse to the custom
of exchanging slides and material.

The benefit of such exchanges is

very great, and can be made even
greater if exchangers will endeavor
to send out only good preparations.

Many of our best mounters do not
offer their slides for exchange, be-

cause experience has taught them
that they are not likely to receive

an equivalent value in return. A
slide may be good, and valuable if

the object has been prepared Avith.
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care, even tliougli it be unattractive

in appearance, and such a slide

would be acceptable to most per-

sons ; but the trouble exchangers
meet with is, that they receive

slides that show no indications of

care in their preparation, full of

dirt and bubbles, and only tit to

throw away.

We cannot do more than to ask

our subscribers not to offer any-

thing that is not really good, in the

exchange column.

Sometimes correspondents offer

material without asking for any-

thing in return. Many persons are

so inconsiderate that they do not
think of the labor involved in re-

plying to inquiries for material so

f
generously offered, and they, there-

ore, send their requests on postal

cards. The least they can do, it

seems to us, is to send a stamped
and addressed envelope to the per-

son who offers the material. One
gentleman writes us that he has
sent out no less than fifty specimens
to applicants " as well as furnishing
the three-cent stamp when request

was made by postal card," etc.

CORRESPONDENCE.

To THE Editor :—Dr. Hamlin's new
wax-cell, described in the March number,
is an invention which entitles him to the
gratitude of all workers with the micro-
scope. My experience, however, moves
me to offer two suggestions in regard to

the method of its manufacture ; 1. Be-
fore applying pressure to the outer edge
of the disc, a little turpentine should be
applied to the lower surface with a brush,
extending to the proposed width of the
ring ; 2. Instead of a slight moistening of

the knife-blade, water should be used
freely.

Respectfully,

J. G.
Ridgewood, N. J.

NOTES.

—Mr. M. A. Veeder contributes the
following ingenious suggestion, in a late

number of T/ie American Naturalist.
" In order to reduce the quantity of

water containing infusoria, obtained by
means of a collecting bottle or otherwise,
an easy and effective method is to allow
the liquid to stand in a bowl until it has
settled, and then take up the water by
means of a sponge placed in a pouch
made of fine silk. If the water be allowed
to soak into the sponge very gradually,
and a slight pressure be given before re-

moving it from the bowl, so as to wash
away any adherent particles, even the
finer forms of animalculee diffused through
a pint of water may be left in great abun-
dance in a quantity of water not larger
than a tablespoonful."

—The American Society of Microsco-
pists meets this year at Detroit, and a
large attendance is expected. The meet-
ing begins on the 17th of August and
continues to the 20th. When the final

arrangements for the meeting are an-
nounced we will have more to say about
the prospects of the Society, which has
our best wishes.

—The first two numbers of the seventh
volume of the Bulletin of the Torrey
Botanical Club have reached us, and we
are pleased to notice that there is a nota-
ble improvement in its appearance, which
indicates a renewal of activity in the Club,
and an intention to make the Bulletin a
better paper than it has been of late. Mr.
W. H. Leggett is the editor, but he is

now assisted by Mr. W. R. Gerard, who
is well known as a student of the Fungi.

The subscription price is $i.oo per
year. All botanists should take the Bul-
letin.

—We have received from Mr. Geo. O.
Mitchell, of Hanover, N. H., an excellent

nickel-plated compressorium, such as he
manufactures for sale. This instrument
is a modification of the well-known com-
pressorium devised by Mr. Wenham. It

is much cheaper than the latter, costing
only $1.50 of lacquered brass, and $1.75
nickel-plated.

A compressorium is a very useful ac-
cessory, and it is of great service in the
study of minute Crustaceae and Infu-
soria.
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—Botanists find the Botanical Gazette,

a monthly magazine which costs but one
dollar a year, to be a valuable periodical,

and one which deserves their support.

The fifth volume began with the January
number. It is published at Crawfords-
ville, Ind.

—We have to record the death of the

Rev. Eugene O'Meara, M. A., of Dublin
Co., Ireland ; a man who has been well

known to microscopists as a careful student

of the diatoms. One of the founders of the

Dublin Microscopical Club, he was always
one of its most diligent members. All of

his scientific work was done during such
time as he could spare from his business

;

but he has, nevertheless, written many
valuable papers on the diatoms of Ireland.

His largest work, the " Report on Irish

Diatomaceas," is left unfinished.

QUESTIONS AND ANSWERS.

[This column is freely open to all who desire in-

formation upon any subject connected with micros-
copy. It is hoped that the readers will reply promptly
to the questions which are asked.]

QUESTIONS.

5. "Will some of the readers of the

Journal who have had experience in the

matter please inform me, which is the

best device for insect dissection : the

compound instrument with an erector, or

a simple microscope of some kind } Also,

what are the powers ordinarily used ?

W.

MICROSCOPICAL SOCIETIES

NEW YORK.

This Society is in a very flourishing

condition ; the meetings are well attended
and interesting. The course of public

lectures, which was established last year,

has been well attended. The last public

lecture was delivered by Mr. Alexis A.
Julien, on the evening of the i6th of

April. His subject was :
" Gems of the

Pavement," and the lecture was an inter-

esting one, devoted to the application of

the microscope to the study of rocks and
minerals. It was illustrated by a new
oxy - hydrogen, projecting - microscope,
having a polariscope attachment. A large

number of slides were shown, and de-

scribed, both with and without polarized

light, and the peculiarities of certain min-
erals were well exhibited. It was said

that the sections were shown upon the
screen better than any similar objects had
previously been seen in New York.

Central New York Microscopical
Club.

A society was formed at Syracuse,
N. Y., on the Gth inst., under the name of

the Central New York Microscopical
Club ; membership to embrace the county
of Onondaga and the counties adjacent
thereto. Officers elected for the ensuing
year :

President, Geo. K. Collins ; Vice-Presi-
dents, Alfred Mercer, M. D., and Daniel
G. Fort, of Oswego ; Secretary, A. L.

Woodward ; Treasurer, Robert Aberdein,
M. D.

wellesley.

The regular meeting was held on Mon-
day evening, April 26th, the President,

Miss Hayes, in the chair. After reading
the Secretary's report, the Society passed
a vote of thanks to Dr. C. E. West, of

Brooklyn, for the loan of some fine slides.

Miss Kitchell read a paper on rock-sec-

tions, describing the method of preparing
them, the different kinds which are found
in the market, the advantages of micro-
scopical investigation of rocks, the varie-

ties of inclusions, and illustrating, by
black-board drawings, liquid and other
cavities, sections of simple minerals and
of crystallized rocks which showed the
various peculiarities of structure ; with the
polarizer she gave brilliant images upon
the screen. Under the microscope were
exhibited the slides loaned by Dr. West,
consisting of several of Dr. Thiersch's in-

jected tissues, one of Dr. Watts' slides of

gold crystallized by galvanic action, and
crystals of silver and tin ; a collection of

slides of Lepidoptera prepared by Misses
Waterman and Whitney, were very beau-
tiful. Miss Cummings exhibited a Proto-
coccus reproducing itself by division, and
several specimens of fresh-water algae.

M. Virginia Smith, Cor. Sec.

ILLINOIS.

The annual meeting of the State Micro-
scopical Society of Illinois was held on
Friday evening, April 23d, 1880.

The Treasurer's report showed a highly
satisfactory financial condition, about $200
having been paid in during the past year,

while the expenditures were less than $50.
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The following papers have been read
before the Society since the semi-annual
meeting last October :

Recent Microscopical Work, by James
Colgrove.

The Microscopical Examination of Sig-

natures, by Lester Curtis.

The Microscopical Examination of

Dust, by A. C. Thomas.
A New Observation on the Histology

of the Foetal Lung, by Lester Curtis.

The Microscopical Examination of Tis-

sues after the administration of Mercury,
by S. V. Clevenger.

The Study of the Cell, with reference

to the New Theory, by Lester Curtis.

Plant or Animal } A Popular Descrip-
tion of some of the Myxogastric Fungi,
by E. B. Stuart.

Notes on Micro-lithology% by A. C.

Clark.

The Intra-ovular Life of the Chick, by
C. H. Kimball.
The following officers were elected :

President, B. W. Thomas ; Vice-Presi-

dents, Lester Curtis, M. D., Prof. E. Bas-
tin ; Secretary, E. B. Stuart ; Correspond-
ing Secretary, Jas. Colgrove ; Treasurer,

W. H. Summers ; Trustees, Prof. E. J.

Hill, Dr. S. J. Stone, Dr. F. W. Mercer,

H. M. Thompson, and Charles Boring.

REYIEWS OF BOOKS.

Sea-Ai'r and Sea-Bathing By John H.
Packard, M. D., Surgeon to the Episco-
pal Hospital, etc. Philadelphia : Pres-

ley Blakiston. 1880. (50 cents.)

This little volume is one of a valuable

series of "American Health Primers
"

which have been written " to diffuse as

widely and cheaply as possible, among all

classes, a knowledge of the elementary
facts of preventive medicine, and the

bearings and applications of the latest and
best researches in every branch of medi-
cal and hygienic science."

We have read the book with much in-

terest, and have been well rewarded for

the time thus spent. There is no doubt
that, while sea-air and sea-bathing are in-

vigorating and stimulating to almost every

person, a little knowledge of how they act

and how their most beneficial eiifects can
be obtained, would be valuable to all who
visit the sea-shore, and would sometimes
prevent accidents which result from neg-
lect or ignorance of a few simple rules.

Just the information which visitors to the

sea-shore require, is given in this book.

Exchanges.
[Exchanges are inserted in this column without

charge. They will be strictly limited to mounted
objects, and material for mounting.]

Polyzoa, Palates of Mollusca, Foraminifera, Sponge
and Holothurian-Spicules, Synapta-Anchors, Chirod-
ota-Wheels, Echinus-Spines, Minute Sea Shells, in ex-
change for Polyzoa, Foraminifera, Histological and
Pathological preparations, etc. Also, a quantity of
Sea Shells in exchange for Land and Fresh-Water
Shells.

F. M. HAMLIN, M. D., Auburn, N. Y.

J. J. B. Hatfield, Arsenal Avenue, Indianapolis,
Indiana, will exchange Bleached Plant-Sections for
good Diatomaceous material. List furnished on ap-
plication.

Pleurosigmas and other unmounted Diatoms, both
Fresh Water and Marine ; also Marine Algae, Ferns,
and a large quantity of miscellaneous microscopical
material in exchange for good mounted objects.

M. A. BOOTH, Longmeadow, Mass.

To exchange, well-mounted Slides of Hair for
mounted or unmounted specimens of hair from the
rarer animals ; lists exchanged. WM. HOSKINS,

208 S. Halsted street, Chicago, 111.

Nicely mounted Slides (opaque) of the Coal-tar
Derivatives, chemically prepared, crystalline in form,
showing their beautiful colors, in exchange for other
well-mounted material. Chemical name and formula
attached to each Slide. About a dozen varieties on
hand. F. L. BARDEEN, M.D.,

30^^ Meigs street, Rochester, N.Y.

Vanadate of Ammonia, (N H*) ^ V O *, Slides for

the Polariscope in exchange for other Slides.

H. POOLE, Practical School, Buffalo, N. Y.

Slides mounted from injected Frog's Gall-bladder,
Liver, Kidney, Stomach, Intestine and other parts,

exchanged for other good and interesting prepa-
rations. C. BLASDALE, M. D.,

Jericho, Queens Co., N. Y.

Well-mounted, selected and arranged Diatoms, for
good histological, pathological or anatomical prepara-
tion. State what you have, and terms of exchange.

W. W. RINER, Greene, Iowa.

Foraminifera from Sjjonge-sand, Marl-sand, and
Chalk ; Transparent Prisms of Carbonate of Lime
from fossil Shells ; Fresh and Salt Water Diatoma-
ceous material ; Carapaces of Rhizopods

;
polished

sections of Fossiliferous Limestones, Corals, etc., to
exchange for any microscopical material.

K. M. CUNNINGHAM,
Box 874, Mobile, Ala.

The American Monthly Micro-
scopical Journal.

Issued on or before the fifteenth

day of each month.
Correspondence should be ad-

dressed to the Editor, Romyn Hitch-

cock, 53 Maiden Lane, New York.

Terms : $1.00 per year ; single

numbers, 15c. To foreign subscrib-

ers, dyo. francs, or 5 shillings sterling.
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On an Improved Immersion-
Paraboloid.

BY F. H. WPmHAM.

The immersion-paraboloid was
first described by myself in the

year 1856. It was designed for the

purpose of illuminating opaque ob-

jects under the highest powers in a

black field, by the application of the

principle of total reflection from
the upper surface of the thin glass

covering the object. This surface,

under these conditions, served

as a speculum for condensing
light on the object beneath,

contained in fiuid, or

mounted in Canada balsam.

In order to obtain this effect,

it was necessary to connect
the flat top of the truncated
glass paraboloid to the under
surface of the object-slide, by
means of water, or preferably

by some more
highly refrac-

tive medium,
such as oil of

cloves, as this

allows extra

rays to pass

beyond the

critical angle

from glass to water. This angle be-

tween the glass and water is limited

to a convergence of about 120°.

The critical angle from glass to air

is near 41 °, and to prevent the

possibility of rays passing through
the cover at less than this angle,

and producing an imperfectly

black field, I cut ofi: the base of my
paraboloid a few degrees above this

angle, and, therefore, the figure of

the curve encloses an angle of 90°,

starting from the focal point.

The apex, or flat top, is cut down
at a distance from the focal point

equal to the thickness of ordinary

glass slides, the average of which
may be taken as about .06 inch.

With the paraboloid in water-con-

tact, the difference between 90°

and 120°, is an annulus of light

including only 15°, which is

all that the water will allow to

pass. As the risk of damage
to objects and apparatus from
using essential oils is an ob-

jection, I have modified the

immersion-paraboloid, so as

to obtain the fullest angle

admissible by using an inter-

medium of water only.

In 1856 I decided from
trial ofa

other

that

• foci,

an im-

of total reflection

mersion-pa-
raboloid of

^-inch fo-

cus gave the
"~^ best effect,

and as recent experiments have
confirmed this, I still adhere to

that size for general use. AA
Fig. 19, (drawn to the natural

size), is the diameter of the flat top

of the paraboloid. B, the focal

distance determined by the thick-

ness of the slide. This necessary

truncation of the paraboloid limits
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the angle taken from the focus

to the line of the top where it

intersects the curve, at the apex
of the parabola to 155°, the

extent to which the upper section

of the figure can reflect rays, as

shown by the lines CC. The line

D represents the critical angle

from glass to water, limiting the

degrees to 120. Now, unless

oil is used, rays included between
the lines D and C^ are lost

;

but if the water-angle {If) is

raised to C^ the convergent surface

of the top of the paraboloid, at the

corresponding angle of incidence

that will admit C^ is represented by
the line E. A perpendicular ^taken
from this at the point A will inter-

sect the axis at G^ representing the

radius of the concave re<|uired in

the top for admitting all rays with
a water-contact.

By this illustration it will be
seen, that a shallow concave top

of -^-^ of an inch radius, will be
sufficient for an immersion parabo-

loid of -^-^ of an inch focus. This

is shown full

size in Fig, 20.

A is the para-

boloid ; B the

focal point ; G
the center of

curvature of the

hollow top. Of
course a deeper
concave top will

perform efjually

well, but is not

so convenient to

use on account of the larger body
of water required for filling it. The
hollow-topped paraboloid is free

from the troublesome adhesion that

sometimes takes place between the

flat surfaces at the top and slide,

which prevents the free use of the

stage movements and a concave

surface is not liable to be scratched

by intervening particles of grit.

The immersion j)araboloid is most
useful in cases where dry or non-

immersion object-glasses are em-
ployed, as it is only with these that

total reflection can be obtained from
the top of the cover on objects

mounted either in balsam or nuid.

But if immersion object-glasses are

used on objects mounted dry and
adherent at the top of the slide,

this, under the circumstances, being

the total reflecting surface, the

contact of the object prevents total

reflection at the part where light

is admitted and shows the object

brilliantly luminous in a black field.

From the above it may be
inferred, that if the front of an

object-glass, in cases when the aper-

ture is supposed to be limited by
water from rays reflected back and
increased by an intermedium of oil

of cedar or cloves, if the first sur-

face is also made concave, it would
be the means of dispensing with

the objectionable use of oil. I have

tried some experiments this way

:

Fig. 21 is the

front lens of an

immersion ^^-

inch object-glass.

At first the con-

cave surface of

the front was
made much shallower than is shown,
without any appreciable difl'erence

in effect from that of a flat plane.

The concave was then deepened
till it reached to near three times that

of the hemispherical back radius,

with a slightly improved result in

the way of increase of light and
flatness of field. The experiment

was not carried further. The radius

of the back convex is .045. That
of the concave, .13. Of course if

oil of the same optical properties as

the glass were to be used, the effect

of the concave surface would be

simply nil. It would then act like

a flat front.

^s:it
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The Salmon Disease and its

Cause.*

Some analogy seems to exist

between the spread of the fungoid
disease, at present so destructive to

sahiion life, and the apparently
erratic dissemination of ordinary

zjmootic disorders, which, in their

^ origin, ina^y probably be all refer-

able to violations of natural laws.

Unlike the more subtile charac-

ter of many epidemics affecting the

human family, or even the rinder-

pest among cattle, the vegetable
parasite

—

Sa'prolegnia ferax^ at

present developing itself with such
unprecedented rapidity, and such
mischievous results upon fish in

English rivers, is of sufficient size

to be studied by the ordinary

powers of the microscope, and its

growth may be followed from the

germination of the infusorial spore,

with a i or i-inch objective.

The causes ascribed to account
for this hitherto unknown outbreak
among salmon are various, but
mostly point to river pollution.

So far as I am aware, however,
they do not indicate any consider-

able change of condition or cir-

cumstance to which the fish have
been subjected of late years.

The proximate cause of this

disease and the reason why its

ravages should extend so rapidly at

this time, is a question of sufficient

interest and importance to arrest

the attention of all interested in the

preservation of our most valuable
fish—one of the most important
sources of food supply. Not that

the fungus restricts its attacks to

salmon, for many fresh-water fishes

are destroyed by it, and even newts,
tadpoles and fresh-water mollusca
are sometimes attacked ; this is well

*A paper read by M. A. Robson, Hon.
Secretary, before the members of the North
of England Microscopical Society, March the
17th, 1880.

known to those who have aquaria,

for despite all ordinaiy care, it

sometimes happens that the fin-

ny favorites become fluffy and
mouldy, the fungoid pest irritates

and destroys the skin, until, seizing

uj)on the gills, the tortured animal
can resist the attack no longer, and
is soon found dead—the fungus
developing rapidly over it in woolly
tufts.

Among salmon in rivers this

pest first appeared so recently as

the spi'ing of 1878 in the Carlisle

Eden, the Annan, the Mitt and the
Lancaster Lune, where large num-
bers of spawned fish ( Kelts ) and
also some salmon, smelts and
trout were found in pools and
floating down the stream, dead or

dying. Nearly twenty years ago
those engaged in cultivating tlie

ova of trout and salmon found
these attacked by a vegetable para-

site which effectually destroyed
their vitality—they were also to a

considerable extent cultivating and
disseminating the fungus itself.

Mr. F. Buckland thus describes the

appearance of salmon killed by this

disease " they are all more or less

covered with patches of fungus,
generally circular in form. The
tail is almost always affected, and
often to such an extent that the

soft parts are eaten away and the

bony rays left quite uncovered—

a

bunch of fungus is generally found
growing on the head and nose, and
hence the diseased fish in the Eden
are called 'salmon with white
nightcaps.'

"

Many years ago the Rev. M. J.

Berkely instanced the genera
Achlya, Saprolegnia, Pythia and
Aphanomyces as "notoriously an-

tagonistic to animals, especially

those of aquatic habits in a low
stage of vitality ;" of these the genus
Saprolegnia appears to be most
inimical to salmon life. On ac-
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count of tlieir aquatic habits, and

also from tlie fact that they emit

active liagelhited spores from the

clavatc tips of their threads, which
swim freely like infusoria—they

were at one time associated with

the Algae. Mr. Berkely however
says :

" In these lower plants tliere

is a duality or plurality of modes of

fructification. Indeed, though the

active spores moving about with

one or more lash-like appendages
exactly resemble the reproductive

bodies which are so common among
Algge. There is now evidence among
moulds, as in the genera Perono-

sjpora (the potato destroyer) and
Vystoptis^ and still more amongst
the Myxogastres, that there are act-

ive spores amongst "true fungi;"

further, quoting Pringshiem's defin-

ition of the genus Sajprolegnia^ he

says :
" Infusorial spores formed in

the interior of the sporangia, and
immediately after their formation,

isolated and active without any pre-

vious membrane. New sporangia

formed by the repeated protrusion

of the basal membrane into the

old sporangium, oogonia containing

numerous resting spores,"

To make the history more intel-

ligible, Mr. Berkely describes one

or more species of each genus, and

says of Saprolegnia monoica and

ferax. " The first appearance is

that of delicate, white or greyish,

nearly equal, simple or slightly

branched threads, without any

joints, radiating in every direction,

and containing a grumus, granulat-

ed mass. The tips of these threads

gradually swell, and after a time a

septum is formed at the base, after

which the contents are collected in-

to little pellets, each of which at

length, is separated from the rest,

and becomes an ovate spore, which
escapes by a little aperture at the

tip, and is furnished with one or two
delicate thread-like appendages, by

means of which it is able to move
about like an infusorial animal with
great rapidity. After a short time
motion ceases, and the spore germ-
inates and produces a new plant.

" After the sporangium is exhaust-

ed the septum at the base becomes
convex, pushes forward into the

vacant cavity, which it more or less

completely fills, and produces an-

other crop of spores, sometimes
projecting through the aperture of

that which was first formed. This

process is repeated a third or even

a fourth time till the powers of

vegetation are exhausted. Now,
however, a second form of fruit

appears, a form that has been
called an oogonium, because it

produces spores which are quies-

cent and dormant, for a time, like

eggs, and not furnished with motile

appendages. Lateral branches are

given up for their production which
terminate in large globose sacs,

which, like the sporangia, are not

at first separated by any septum.

One, however, is at length formed,

and the membrane becomes pierced

with numerous apertures." {Intel-

lectual Observer^ Vol. Y.)

The above authorities show that

this fungus is possessed of several

methods of fructification, and that

it also produces resting-spores

which may retain their vitality

for an indefinite time. Moreover,

it is not strictly aquatic in its habits,

but can exist and propagate itself

out of water—in fact is amphibious
—it is extremely common on flies in

Autumn, when the insect appears to

be gummed to places and covered

with a white powdery efflorescence

—this is the vegetable parasite in

question—known when it attacks

the house-fly as Emjpusa Tuuscoe: but

certainly analagous \oo, if not iden-

tical with S. ferax. Mr. Berkely

regards it as the latter fungus.

The fly, by the destruction of its
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viscera, etc., becomes weakened
and unable to move about ; but

the viscid fluid extending from
the tubular hairs surrounding its

pulvilli continues to flow, and the

insect becomes glued to the point

of attachment, bj the very secre-

tion which enables it ordinarily to

walk on all surfaces and in all

positions.

People who make a practice of

feeding gold fish, etc., with flies,

may thus introduce into their aqua-

riums a supply of germinative

spores^ sufiicient to destroy succes-

sive colonies of fishes. Some idea

of utilizing this parasite, so antago-

nistic to certain forms of animal-

life, appear to have been mooted in

Am(!rica. The following para-

graph, bearing upon our subject,

appears in the February number of

Science Gossip

:

^^Parasitic Fungi on Insects.—
Professor Hagen, of Harvard, des-

cribes some experiments that had
been made by Mr. I. H. Burns and
others, and comes to the following

conclusions : 1. That the common
house-fly is often killed by a fungus,

and that in epizootics a large num-
ber of insects which live in the

same locality are killed by the same
fungus. 2. That the fungus of the

house-fly works as well as yeast

for baking and brewing purposes.

3. That the application of yeast on
insects produces in them a fungus
which becomes fatal to the insects.

4. That in the experiment made by
Mr. I. H. Burns, all potato beetles,

sprinkled with diluted yeast, died

from the eighth to the twelfth day,

and that the fungus was found in

the vessels of the wings."

Now that the life-history of 8a-
jprolegnia ferax has been to some
extent examined, we may revert to

the causes assigned for its destruc-

tive outbreak and extension beyond
all previous limits. Mr. A. B.

Stirling, curator of the Anatomical
Museum, Edinburgh, writes as fol-

lows :
" I also wish to say that the

fungus appears to me to be of a

very irritating nature, causing the

fish such tortures that they destroy

themselves in their efforts to get

rid of their tormentor. The sores

upon the fish are not caused by the

fungus, but by the fish themselves

by rubbing the parts of their bodies

affected, upon stones or rocks and
other projections they find to suit

the parts affected. I am quite un-

able to say what the origin of the

fungus may be, but, as I found
foreign matter of various kinds, en-

tano;led in the mvcelium of the

fungi, I have pretty good grounds
for thinking that it may have arisen

from pollution. The foreign mat-
ter found in the mycelium or

fronds of the plants, were Torulse

or yeast plant, triple phosphates
fecula, human hairs, and hairs of

cat and mouse ; also, desmids and
diatoms, shreds of dyed wool and
cotton, with other fragments of

matter unknown to me."
With all due deference to Mr.

Stirling, I feel bound to remark,
that although the fish in its efforts

to get rid of tlie parasite does lace-

rate itself, still the skin is already

completely disorganized by the

growth of the fungus.

Soft bodied animals, as tad-poles,

when attacked are penetrated

throughout by the mycelium of S.

ferax, and the whole substance of

the creature is interwoven with its

threads. In addition to the debris

detected by Mr. Stirling, other im-
purities are detected, as the follow-

ing extract from a newsj^aper com-
munication well shows

:

" Certain kinds of chemical im-

purities are known to be favorable

to the growth of fungoid life, and
the practice of sheep-washing, which
is largely carried out in the rivers
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of the South of Scotland ; the use

of artificial manures, washed by the

heavy rains and melting snows of

the past Winter, and the existence

in the streams of various polluting

matters from factories and towns,

are very likely to have combined
to produce the conditions favorable

to the present outbreak."

Again salmon in rivers are sub-

ject to artificial conditions and can-

not follow their natural instincts.

In evidence of this assertion Mr.
F. Buckland writes :

" A large

number of fish which have done

spawning are moved by their in-

stinct to get down as quickly as

possible to the sea ; but they can-

not do so on account of their jour-

ney being delayed by the weirs

and 'caulds' on the Tweed and
her tributaries. The instinct of the

invalid salmon teaches them to go
to the sea, because it is certain the

fungus cannot exist in the sea, and
secondly, because they wish to pick

up condition and fatten upon their

natural food, which consists of

sand-eels, sprats, herring, smelts,

and the fry of other sea-fish. When
these fish are delayed above the

weirs the crowding tends to disse-

minate the disease, for I am sure

the fungus is ' catching.'

"Whatever, therefore, may be the

cause of the disease, the fact stares

us in the face that crowding above

the weirs most certainly tends to

foster and spread its ravages, just

as when pilgrims at Mecca become
too crowded, the plague is started

and spread."

Mr. Buckland here asserts posi-

tively " that it is certain the fungus
cannot exist in the sea

;

" its deve-

lopment may be checked, but it is

questionable if the vitality of the

resting spores would be impaired

by continual immersion in sea

water. The salmon's recovery may
also be due to improved feeding,

and hence tone and increased vital-

ity, which enables the fish to resist

the encroachment, and ultimately

rid itself of the parasite. I once

tried a little experiment with
sticklebacks ; of these I had a dozen
or so, all more or less affected with

the fungoid growth. I transferred

them from a fresh-water aquarium
to sea-water (sticklebacks live well

in sea-water after they become ac-

customed to its density) ; but al-

though their existencemayhave been
somewhat prolonged, the fungus
ultimately reached their gills and
killed them all.

The excessive protection afforded

to many species of game, and un-

mitigated destruction of so-called

vermin, which naturally clear off

the sickly and weak, appears to in-

duce many hitherto unknown ma-
ladies among them. Such diseases

do not confine their ravages to the

point of origin ; usually contagious,

they extend their limits and in-

clude both strong and weak in a

common destruction.

So with salmon, it may be that

in artificial fish-hatching and rear-

ing a large pei'centage of weakly
fish reach maturity, which, in an or-

dinary way, would have succumbed
to their natural enemies ; such

would be the first seized by the

fungoid parasite in question, and
of necessity convey the contagion

to others. An outbreak so exces-

sive can only be ascribed to some
general cause, as it is scarcely rea-

sonable to suppose that the conta-

minated rivers became polluted all

at once. Where the disease appears,

each infected fish becomes an agent

of destruction to its kind, and an

assiduous emissary in disseminating

myriads of motile and resting

spores, all seeking or waiting for

the conditions essential to develop-

ment.
The question of chief interest to
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microscopists appears to be : How
does the parasite establish itself

upon the animal, and in what man-
ner is the skin impregnated by its

spores ? No doubt a scratched or

abraded surface would readily meet
the requirements of the fungus

;

but in the absence of such prepara-

tion, it is highly probable that the

motile spores are introduced by ab-

sorjDtion. Something analogous ex-

ists in the human family, and the

terrible malady known as the fun-

gous foot of India, pi-evalent among
the shoeless portion of the popula-

tion affords an example. This fun-

gus resembling to a Mucor^ but
scientifically classed as CMoviyphe
Carteri^ perforates and honeycombs
the bones of the foot ; the cavities

becoming filled with the mycelium
of the plant, when, if speedy am-
putation is not effected, death soon

ensues from exhaustion. Mr. H.
I. Carter, F. R. S., is of opinion

that this disease is occasioned by
the entrance through the sudorific

ducts of minute spores in an amoe-

boid state, and which attain a

monstrous growth, as the black

fungus in the human body.

It is certainly within the micro-

scopist's province to ascertain and
accurately describe the character

and habits of these destructive

pests. When the conditions under
which they flourish are once known,
such may be removed and the foe

ousted from its source. But to deal

empirically with an enemy like this,

or, when known, to adopt merely
vacillating measures, is to trifle

with a destructive and insidious an-

tagonist, with the probable result

of rendering the mischief chronic.

Although epidemics among pre-

served animals seem usually to run
their course and vanish for a time,

as with the civilized portion of hu-
manity, yet a primary cause must
exist to account for each outbreak.

probably resolving itself in its ori-

gin into an interference with the
ordinary processes of Nature ; in-

ducing a sudden and abnormal de-

velopment of some putrefactive

vegetable ferment which breaks out
in a predominant form of disease.

Hospital gangrene was supposed by
Berkely to be of this nature.

This much is certain, that the

salmon, by its environments, is sub-

ject to conditions of so artiflcial a

character as to render it improb-
able that any indigenous wild animal
can submit to them without impover-
ishment, or adapt itself to the rapidly

altering circumstances. Hence, un-
less there is a general reversion to

natural conditions, only those will

remain which can survive amidst
the increasing pollution consequent
upon trade extension and the deve-

lopment of mineral resources.

It, therefore, follows that all

available means should be adopted
in order to conform to natural re-

quirements, and that the fish should
be permitted to follow their habits

without the interposition of bar-

riers, which interfere with tenden-

cies and instincts that are actually

bound up with the creature's exis-

tence, and which may be justly re-

garded as so many inflexible laws

laid down by Nature for the pre-

servation of a species.

Directions for Cleaning

Diatonis.

So many microscopists are inter-

ested in diatoms but do not succeed

well in their attempts to clean them,

that a short and thoroughly practi-

cal article on the subject will be
valuable to many readers of the

Journal. There will be nothing

in this article that is particularly

new ; but in most contributions to

the subject, the directions are either

intended to apply to special cases,
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or they are given in such an em-
pirical manner, that the beginner is

at a loss to know how to proceed in

ordinary cases ; he can only fol-

low the directions, blindly adding
acid after acid because he does not

know the eifect of the different

acids.

In this article it is proposed to

not only give such directions as will

serve well for such diatomaceous

material as the collector is most
likely to meet with, but also to

briefly explain the action of the

chemicals emjjloyed, so that a per-

son of ordinary intelligence may
know how to vary the processes to

suit special cases.

We w^ill not now refer to the

methods of collecting diatoms, but
will proceed at once to describe the

process of cleaning them.
We may have them in the form

of fresh gatherings, or as fossil de-

posits ; the method of cleaning

will be different in the two cases.

The object of cleaning is : first,

to remove all extraneous matter

from the frustules, so that they will

appear clear, and all their minute
markings will be seen to the best

advantage ; second, to remove par-

ticles of sand and dirt which would
mar the beauty of the slide. Un-
doubtedly the first is the more
Important object of cleaning, but
many mounters are too fastidious to

be contented with that alone. How-
ever, it should be remembered that

not every gathering, whether recent

or fossil, can be freed from j)articles

of insoluble dirt or sand, and this is

often the case with collections which
contain rare forms. Consequently
a preparation should not be con-

demned because it is not entirely

diatomaceous. It may be valuable,

and some of the most remarkable

and interesting forms we have seen,

forms which we have studied by
the half-hour on account of the ex-

quisite beauty of their shape and
markings, were isolated specimens,
on a slide containing nmch debris.

Moreover, even when the mate-
rial can be cleaned very well, it may
be that the quantity in hand is so

small that the best results cannot be
attained. Many have tried to clean

the celebrated Richmond deposit ^
and have failed, partly because they I
worked with too little material, and
partly, no doubt, because their speci-

men was not well selected, for not
all of that deposit will give very
clean slides.

A diatom consists of a siliceous

frustule, which for our purpose may
be considered as composed of pure
silica ; and the endochrome. As
to the endochrome, we may regard

it as organic matter containing a

trace of iron ; in cleaning the dia-

toms we have to destroy the organic

matter, and to remove the iron by
solution.

NITEIC ACID PEOCESS FOE FEESH

GATHEEINGS.

Only the simplest process of clean-

ing, therefore, is necessary, when
we have to work with fresh gather-

ings that are purely diatomaceous.

The iron of the endochrome is

in solution, and will give us no
trouble to remove, for any dilute

acid will take it out at once. Hence,

we need only remove the organic

matter. This is readily done by
boiling the moist or dried gathering

in strong nitric acid, and this is all

that is necessary to do, if we wish

to clean a pure gathering of dia-

toms that are mixed with a con-

siderable quantity of other vegeta-

ble or organic matter. Nitric acid

is an oxidizing agent, and it burns

up and destroys the organic matter

of the diatoms, while it also dis-

solves the small quantity of mineral

matter with which they may be

contaminated. In this process it
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sometimes happens that some traces

of the cellulose of the diatoms, or

of filamentous algse which usually

accompany them, even in the clean-

est gatherings, are not removed by
the boiling, but can afterwards be
seen, as clean, white filaments.

These bits of cellulose are capable

of oxidation, but often resist all but

the most powerful oxidizers. In

case they are numerous, the best

way to destroy them is to pour off

the nitric acid from the diatoms,

wash them with water, and then

use strong sulphuric acid and chlor-

ate of potash, in the manner to

be described elsewhere in this article.

Although nitric acidmay not remove
the cellulose at once, it is not always

necessary to resort to the action

of the sulphuric acid process, and
usually it is not advisable to do so,

for the nitric acid will have con-

verted the cellulose into a substance

that is chemically analogous to gun-

cotton, nitro-cellulose, and this nitro-

cellulose will instantly dissappear if

the frustules are dried and heated
upon a cover-glass.

Now that we have explained the

action of nitric acid, we will de-

scribe, in detail, the process which
we would recommend for cleaning

rather pure gatherings of living or

recent diatoms. The operations

can be readily conducted in test-

tubes about six inches long.

1. Shake the material m water,

if it contains any impurities that

can be mechanically separated in

that way. If it is a marine or

brackish water gathering, wash in

fresh-water to remove the salts from
the sea-water. Pour off all the water,

and if the diatoms are then some-
what dried, it will be all the better.

2. Boil in nitric acid, until oxida-

tion appears to be complete. A
few minutes boiling will suflice, and
the less time the acid is allowed to

act the better it will be for the more

delicate or finely marked diatoms.

Some persons add a few crystals of

chlorate of potash to the boiling

acid just before the boiling is fin-

ished. This hastens the oxidation

somewhat, but very little should be

used, enough can be held on the

end of a knife-blade.

3. Fill the tube with filtered

water, allow all the diatoms to set-

tle, pour off the water, and repeat

these operations until the acid is

entirely washed out. The residual

mass, at the bottom, should be of a

pure white color. If it is not, and

the operator thinks the nitric acid

has acted to its full power, the sul-

phuric acid process should be re-

sorted to.

4. It is now necessary to sepa-

rate the debris and flocculent matter

from the perfect frustules. Among
the many methods described in

books, we have found the one here

described to be applicable to every

collection we have cleaned. First

add ammonia, the aqua ammonia of

the druggist, to cover the diatoms

to the depth of about one inch,

allow to stand about fifteen minutes,

then fill the tube with water, allow

to settle, and pour off the water

once. Then cover the diatoms with

water to the depth of about two
inches, shake thoroughly, set the

tube upright and allow it to stand,

undisturbed, fifteen seconds, then

pour the supernatant fluid into a

clean test-tube, and repeat the pro-

cess in the first tube from three to

five times, according to the quan-

tity of material that settles through

the two inches of water in fifteen

seconds, each time pouring off into

the second tube, which should be

larger than the first one. In the

second tube let all the diatoms set-

tle, then transfer them to a tube

just like the first one, cover with

water to the depth of two inches as

before, and allow to settle one min-
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ute and a half, and repeat this three

to five times. Go on with these

operations until the diatoms settle

for three, four or five minutes, and
the result will be that the frustules

will be well separated into large and
small forms in the different tubes,

and experiment will soon indicate

what time should be allowed for

settling to get them free from
broken frustules and particles of

debris. The times stated above are

purely empirical. They should be
determined by experiment, by using

the microscope, for each gathering.

5. Filtered water is pure enough
for the operations described above,

but to preserve or mount the dia-

toms they should be finally washed
with distilled water, then placed in

a mixture of distilled water and
alcohol in equal parts, and kept in

small glass-stoppered bottles.

The ammonia is used to remove
floccullent matter, and in some in-

stances the effect is very marked.
It is not advisable to keep cleaned

diatoms in bottles with cork stop-

pers, for after a while the alcohol

becomes discolored by the cork,

and the diatoms become dirty in

appearance.

{To he continued.)

Microscopic Examination of

Tissues after the Admin-
istration of Mercury.*
BY S. V. CLEVENGEK, M. D.

Five years ago it occurred to me
that the medicinal workings of

mercury could be accounted for by
supposing that the finely divided

metal underwent no change after it

was taken, but passed into the min-

ute, tubular structures of the body,

and cleared them of morbid accu-

mulation. I found no justification

for this view in the writings of

* Read before the Illinois State Microsco-
pical Society, Chicago, February 27th, 1880.

therapeutists, and endeavored to

rid myself of the notion, hoping
and waiting for the true moduk
operandi to be discovered. I read

of theories emanating from authori-

tative sources quite as puerile as 1

then conceived my own hypothesis

to be. The greatest objection tp

the mechanical theory, seemed to

be the fact that the mercury of the

salts must undergo reduction in the

body to the metallic form, to ac-

count for their physiological effects.

For the purpose of defeating my
own assumptions and forever rid-

ding myself of speculation in this

direction, I began a series of ex-

periments which, though not yet

concluded, have confirmed my ori-

ginal views. Calomel is reduced
to metal, in the duodenmn, by the

pancreatic juice and glucose ; cor-

rosive sublimate passes into yellow

oxide and extremely divided metallic
globules in the intestinal fluids, and
in alkaline blood ; cyanide of mer-
cury is decomposed in the stomach
by its hydrochloric acid, and forms
the bichloride of mercury, which is

then reduced as just mentioned.

The iodides, bromides and oxides

are similarly broken up, all the

mercuric salts acting alike in preci-

pitating amore finely divided metal,

and the mercurous salts resemble
calomel and blue mass ; the effects

of all being modified, but not essen-.

tially, by the elements combined
in the preparation given. The mi-

croscope revealed the courses taken

by the separate globules through .

the intestines, lacteals, veins, arte-

ries and lymphatics, and I believe

that some valuable results will be

obtained in studying histological

tissues thus injected before death.

Tubular structures, which would
escape the scrutiny of the observers

with the best appliances and under
the highest powers, would be thus

rendered apparent.
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The following extracts are from
a paper read before the Chicago
Biological Society, February 4th,

1880, and published in the Chicago
Medical Gazette:

* * * When the metal, in an un-

divided or uncombined state, is ad-

ministered, it rapidly passes through
the intestines, with apparently no
effect whatever. The cohesive

properties of its component parti-

cles resist separation. Considerable

trituration with an excipient is

necessary to reduce the metal to

globules ; shaken up in water an un-

even bat pretty fine division may
be made, but eventually the fluid

metal runs together again. Honey,
fats, oils, confections, etc., when
mixed with the fine globules, tend
to keep the particles apart. I found
that albumen and glycerin would
effect a separation better than many
substances. Finely divided, mercu-
ry presents a grayish appearance,

passing into black as the division is

made extreme, this condition favor-

ing the reflection of light from par-

ticle to particle, until no rays are

reflected to the eye. The micro-

scope shows that no change from
the metallic state has occurred in re-

ducing the metal to this form. To
count the globules in one gramme
(15.4 gr.) of blue mass, I spread it,

mixed with water, over a square

decimeter of surface and found an
average of 2,000 visible under a very
low magnifying power in an area of

a square centimeter, which would
make 200,000 of these globules in a

gramme. But under an objective

magnifying seventy diameters, more
than ten times as many became ap-

parent. Dr. Lester Curtis estimated

the size of these globules at from

g^j^oft
of an inch to sizes almost im-

measurably small. In a gramme of

pill-mass there is one-third of a

gramme of mercury, which would
measure ^j^^^ of a cubic centimeter.

Taking .01 millimeter (KoUiker) as

the average diameter of the capil-

laries, the division of this mass into

twenty-five million globules would
suffice to reduce all the mercury to

capillary sizes. But we have seen
that all are not so reduced, though
many are divided up very much
smaller. Carpenter, on p. 138 of

his Physiology, asserts that metallic

mercury, finely divided, can be ab-

sorbed by the blood-vessels from
the alimentary canal.

* * * Under a three-quarter inch
objective, magnifying seventy dia-

meters, I placed the web of a frog's

foot, and acquainted myself as

thoroughly as possible with the
peculiarities of its blood-vessels,

pigment-granules, appearances by
reflected and transmitted light, and
then gave the frog five grains of

blue mass. Twenty-four hours after-

ward I examined the frog, and was
surprised to find little globules of
mercury mingled with the mucus
it had excreted from its skin. Brush-
ing these off, I placed its feet again
under the same lens, and found
blood-vessels choked with metallic

mercury : aneurismal and varicose

pouches were distended with mer-
cury, and a great number of so-called

pigment-granules had changed to a

yellow, metallic luster ; these spots

reflected the light as would mer-
cury when examined by direct

rays. As many as twenty of these

lacunae, or star-shaped bodies could
be counted between two toes, and
altogether there were about a hun-
dred on each foot. The close re-

semblance between these lacunae

thus injected, and the description

in Strieker of the lymphatic sacs in

the course of the lymphatics of the
frog, led me to believe, at Dr. Lester
Curtis' suggestion, that I had ob-

served mercury in the lymphatic
channels of the frog. Two little

tubules choked with mercury, pre-
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sented" a singular phenomenon.
Under the power used, these tubes

appeared blind, but a little globule

of mercury lay upon the surface of

the web, at the outer end of one of

the tubes. Watching this globule

intently for ten minutes, it suddenly
increased in size and the tube col-

lapsed, having emptied its mercurial

contents outward. The globule thus

formed was twice as large as the

characteristic blue-mass globule, and
was easily removed from the web
by a canal's-hair pencil. The other

tube was more curved, and at its

outer end had two such globules,

both of which increased slowly in

size, and in half an hour had grown
very large, at the expense of the

tubular contents, the tube disap-

pearing as did the first one. Nowhere
could I see anything like foreign

particles circulating in the blood.

The white arid red blood-corpuscles

were distinctly visible, but in one
capillary I found a small, dark par-

ticle gradually accumulating simi-

krparticles near it ; these I suspected

were minute mercury-globules ; they
accumulated against the current, and
the blood passed around them freely

;

suddenly the down stream end of

the • mass broke away and appa-

rently w^ashed away in the blood,

out of sight. This was repeated

several times while the mass, in

this way, was proceeding up stream.

While exchanging objectives for a

higher- power, the capillary cleared

up. In one vein I observed plainly

a large globule of mercury lying

motionless, while the blood-corpus-

cles beat against it with as little

effect as water would have against

a great stone in a brook ; the cor-

puscles changed positions to pass it

in the vessel, but slid by as rapidly

as ever. Some of the exuded mer-
cury-globules on the web, enabled

me to obtain good comparative

measurements. Six of these me-

tallic spheres lay on the surface,

just over one of the smallest capil-

.

laries. The six together measured
the diamether of the capillary, and
could easily have passed through this

blood vessel abreast.

I repeated the experiment on a

smaller frog by anointing the chin,

axillse and thorax with Squibb's

oleate of mercury, with the same
result, only the large sized globules

were not so numerous. To a third

(large sized) frog I gave ten grains

of blue mass, and about as much
blue ointment. I kept him in a

glass jar, to be sure he did not eject

the pellets, and in this case, twenty-

four hours after, found the lymph-
atic sacs engorged, but blood cir-

culation undisturbed. In all the

frogs so treated, where unavoidable
lacerations of their feet had occur-

red in manipulating, there oozed
fi'om the torn edges, minute glo-

bules of mercury. The last frog

shed his skin in three days after

the dose, but otherwise none of

them underwent any apparent

change in health or vigor. The
skin I think must have afforded

the main means of exit for the

metal. There is not a fragment,

however small, of this discarded

cuticle which does not exhibit

plainly the metallic globules at-

tached to it in great numbers ; many
hundred slides may be mounted
with the skin from this frog alone^

and every slide will reveal fifty or

more globules. In the dissecting

room of the Bennett Eclectic Col-

lege of this city, a cadaver was ex-

hibited to the students, the skin of

which was so covered with mercury
that an ordinary pocket magnifier

revealed the globules in countless

numbers. Dissecting the frog last

mentioned, I found the stomach
coated with the globules, but, ten

days having elapsed since the dose,

no mercury was found between tlie
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intestines and tlie skin, except in

the dermis, but very probably in

the liver. This organ was apparent-

ly choked with sacculations of an

opaque substance, which at first

Mr. E. B. Stuart (who rendered in-

dispensable assistance) and I, took

to be pigment granules, but after

slicing by the microtome some sec-

tions -g-^ of an inch thick, and the

opacity of these spots persisting,

careful consideration leads us to

think these opaque spots are aggre-

gations of metallic mercury, held

in the hepatic channels. In reflected

light the unmistakable glint from
iiiercury globules may be caught.

Hoping to discover the courses

taken by the metal through the

body of the frog, I administered a

gramme (15.4 gr.) of finely divided

mercury, in albumen, to a male
frog. In five hours, globules ap-

peared on its back. Dissection

showed that the intestines, renal-

portal circulation, heart, kidneys,

and even the testes, contained nu-

merous globules of mercury, and
the lymphatic passages were beau-

tifully injected with globules much
more finely divided. Apparently
the smaller particles had passed in-

to the lymph channels, or the metal
had undergone further division

in absorption into these passages.

At 10 A. M. I gave five grains of

calomel to a chicken weighing four

and a-half pounds, eighteen months
old. At noon it was sick and very
thirsty; at 9 P. M. I blew ten

grains more calomel into its pharynx,
and at 10 o'clock P. M. killed it.

It ejected four ounces of water
from its mouth, mixed with the last

dose of calomel, and I recognized

black oxide crystals in this liquid,

which had apparently formed above
the crop. I did not expect conver-

sion to occur at this point, but the

fact indicates the general tendency
of mercurials toward decomposition

everywhere in the body instead of

a formation of higher salts.

The fgeces contained mercury
globules. Mercury was distin-

guishable by the microscope in

three out of five parts of the chick-

en's blood ; traces of calomel and
black oxide were discernible in the

proventriculus and gizzard ; a few
crystals of the black oxide with a

great many globules of the metal
were found in the upper intestine,

with only metal lower down ; the

liver contained the metal, while the

mesenteries held unmistakably large

quantities of the globules, ranging
downward in sizes from those usu-

ally found in blue mass. The liver

globules were small, while those in

the mesenteries were large.

Rationally, then, often repeated,

small doses of calomel would im-

press the general system better by
allowing reduction and absorption

to occur at intervals, insuring com-
plete reduction and absorption, and
w^ide-spread dissemination through
circulatory channels. This is no
less true of the mercurials in general.

{To he contimied.)

o

About Diatoms.

The trouble encountered by the

correspondent (page 84) in finding

specific names for diatoms, is one
that is encountered by every stu-

dent in every branch of natural

history, in botany and zodlogy. It

is one that can be overcome only

by persevering study and consulta-

tion of the original descriptions of

genera and species, and of all that

has been written on the same, since

it arises from imperfect descrip-

tions, from the various opinions of

d liferent authors as to what consti-

tutes specific or even generic char-

acters, and, in the case of micro-

scopic objects, in part from the

inferior instruments in use.



114 THE AMERICAN MONTHLY [June,

Tlio identification of species of

the diatoms is peculiarly difficult on
account of their vast number, and
from the fact that the original

descriptions are scattered among
more than two hundred publica-

tions. Only two attempts have
been made to collect these together

in one publication. As a result of

those efforts we have, first, Prit-

chard's Infusoria^ edited by Ralfs,

1860, which contains descriptions

of all species and figures of typical

species known to him at that time.

Large additions have since been
made, both to genera and species

;

second, the Catalogue of the

Diatomacece,, by Frederick Habir-

shaw, privately printed, a work of

vast labor and research. This con-

tains all the specific names and
synonyms known to him at the

time, 1879, and references to the

authorities, but no descriptions, so

that the work is no help for iden-

tification for any individual Navi-
cular except by reference to the au-

thority of each one named in the

list. There are over six thousand
names, and of these eight hundred
and sixty-two are recorded as Na-
vic%ila. Probably one hundred and
fifty of these are synonyms, and if

every one could be tested by au-

thentic specimens, the number
might be reduced to three hundred.
The others having no legitimate

claim to specific names. A little

less numerous than the Naviculas

are the forms belonging to the

fenus Coscinodiscus. The magni-
cent Atlas of Schmidt, now in

course of publication, has figures

of about two hundred species of

this genus, and does not include all

on Habirshaw's list. Your corres-

pondent may t\o\7 learn what it is

to identify any one diatom.

The difficulties of identification

may arise from imperfect descrip-

tion, or from the use of different

terms by the authors. One case of this

kind may serve as an illustration

of the difficulty of describing forms.

Harvey and Bailey published in

the proceedings of the Philadelphia

Academy, 1853, [Wilkes' Explor-
ing Expedition), Hyalosirapuncta-
ta, with a careful description ; Wm.
Smith's British Diatomacem, 1856,

Vol. II, p. 35, contains Rhab-
donema mirificurn; with description

—a figure of this was published in

the Quarterly Journal of Micro-
scopical Science, Yol. YII. H and
B's figure was published in 1860
—only one hundred copies were
printed by the government. A com-
parison of the two figures showed
at once that they were the same
thing. Both descriptions were good
and accurate

;
yet Bailey's must

have been known to Smith, and
both were known to Ralfs, for

he prints one on page 804 and the

other on page 805. The terms used

by the two authors in describing

the same thing were so different

that neither Smith, Ralfs, or any
one else, could recognize it until

the figures were compared. This

reminds me of an observation of

one of the best diatomists in this

country, " Figures are nothing, des-

cription is all." He was mistaken.

I challenge any observer to so

describe niddulphia pulchella, so

that any person who has not seen

one, or a figure of one, could form
any definite idea of its shape, or

that any draughtsman could make
a drawing that any diatomist could

recognize.

Another difficulty in identifica-

tion is that one may find and name
a form new to himself, which had
been named by another, perhaps

years before ; but the first publica-

tion was in some inaccessible perio-

dical that the second discoverernever

saw, and so both names get into the

literature.
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Many new names are given in

consequence of the ideas of the

authors as to what constitutes speci-

fic or generic characters. This

is well illustrated by the names
given to what Prof. H. L. Smith,

Rev. Mr. Dallinger and the

writer consider Is. rko^nJjoides^

viz. : Frustulia Sanconica, F.
torfacea, H. crassinervis, iV^. Amtci,
all of which were grouped togeth-

er by De Brebisson in genus
Yan Huerhia—simply because the

transverse stride are parallel. Wm.
Smith makes genera of those forms
that grow in gelatinous tubes.

Prof. H. L. Smith rejects that

even as a specific character ; Wm.
Smith insists on the closeness of

strife as a specific distinction—one
generally rejected, and with it

many specific names. He also con-

side-rs the position of certain oily

globules in the frustule a specific

character (VoL II, p. 25), but
curiously enough, never men-
tions that in any specific descrip-

tion.

I^ow, your correspondent need
not " forswear diatoms forever," if

he is an enthusiastic microscopist,

for they are interesting as exhibi-

tion objects, even if he knows no
more of them than can be learned

from the dealer's label on the slide.

But if he is a true naturalist wish-

ing to know all about these " gems
of the Ocean," as the late Prof.

Bailey called them, he must be pre-

pared for long study and large

expenditure for books and instru-

ments, with indomitable patience

and perseverance. And without
these, no branch of microscopy can
be successfully pursued. If he
" sticks " to blood, he will find it

is not " all plain sailing." Who is

right in the interpretation of blood
and its contents ? Salisbury, Cutter,

Richardson, Woodward, Schmidt,
of New Orleans, or Treadwell \ He
must test the theories and measure-
ments of all. If he only proposes

to use his microscope where it is

plan sailing, I recommend the point

and eye of a needle and similar ob-

jects, such are plain enough, and
afford " no chance for doubt or mis-

takes."

It is to be hoped that there will

be sufiicient encouragement to in-

sure the publication of the new
editions of Habirshaw's Catalogue
and Smith's Synopsis of the Dia-

toms. Also, of Prof. Smith's great

work, yet in manuscript, on the

Diatoms, with his beautiful draw-
ings of the living plants. If ever

published by the Smithsonian Ins-

titution, it will be an honor to the

nation.

I may be allowed to add, that

one of the best means of identify-

ing species of diatoms by the best

authority now accessible, is Prof.

Smith's series of named slides,

beautifully mounted and at a low
price. There will be about seven

hundred slides when the series is

complete. r^ o^ Charles Stoddee.

Boston, May 20, 1880.

The Simplest Forms of Life.

BY E. EYFERTH.

II. Family Astasi^ea.

Body contractile, metabolic, smooth or striped, usually colored green or red, with
numerous granules within. A contractile spot is visible in most of them, in many
there is a red pigment-spot (stigma) near the anterior end.
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Individuals moving free, with

one flagellum in front, this with a

large base, from the pear shaped, pointed

end ; no stigma,

slender base, from the blunt or emarginate end, the latter

without a stigma,
• with a stigma

body pointed behind,

body blunt behind,

two flagella in front

both alike

on the pointed end of the body,
on an emarginate part of the body,

dissimilar, one moving one trailing,

Individuals with the pointed posterior end fixed, often in families,

Peranema.

Astasia.

Euglena.
Amblyophis.

Chlorogonium.
Zygoselmis.

Dinema.
Colacium.

1. Gen. Peranema^ Duj. Shaped
like a long pear, the small end
continued into the moving flagel-

lum ; at the base of the latter an
oblique mouth opening, below this

a vesicle.

P. protracta^ I^u.j. {Traclieliiis

tricophorus, Ehr.) Body colorless,

very metabolic, constant in shape
or changing very gradually, swims
generally slowly, and in a straight

line. 0.03-0.07. Common in de-

tritus, but single.

P. glohosa and P. verescens^ Duj.
Appear not to be generically differ-

ent.

2. Gen. Astasia, Ehr, Body elon-

gated, emarginate in front without

stigma.

jL. hce7notodes, Ehr., red, and A.
viridis, Ehr. Green, 0.06 1. Ap-
parently these belong to the follow-

ing genus.

3. Gen. Euglena^ Ehr. Body fish-

shaped, green, with a hyaline place

in the head, at the posterior border
of w^hich is the red pigment spot.

In place of the mouth there is a

slight swelling from which the fla-

gellum arises (which, however,
often is not present, or is invisible).

In the central part of the body are

rounded or oval chlorophyll granules.

E. viridis, Ehr. Body green,

metabolic, only constant in shape

while swimming ; turning in a long

spiral as it swims. L. 0.04—0.08.

Common in all stagnant water, very

abundant in bad-smelling puddles
and ditches, the grass-green coat-

ings of which are often made up
of Euglense. Division follows an
encysting process. The cysts which
are hardly to be distinguished from
ProtococGus, often are so close to-

gether so as to form an ulva-like

scum in which they appear as six-

sided masses.

E. sanguinia^ Ehr. Only differs

from the former in color, and seems

to be the winter-form of the same.

E. deses, Ehr. Body elongated,

0.07-0.11. Movement crawling,

never swimming, but slowly wind-

ing. Among algse, not common.
E. acas, Ehr. Body long, spindle-

shaped, form constant, only occa-

sionally slowly contracting. L. 0.1.

E. spirogyra, Ehr. Body spirally

marked, with two very large, ring-

like nuclei. Color green or brown-

ish. L. 0.2. Singly, among algse.

4. Gen. Ambliophis, Ehr. Body
large, similar to the preceding, but

blunt behind, with a large vacuole

in the middle, in front and behind

which are several rod-like nuclei.

E. mridis, Ehr. Green ; 1. 0.02

in stagnant water not common.
5. Gen, Chlorogoniu7n,Eh.r. Body

spindle-shaped, stiff, not contractile,

with two flagella on one of the

pointed ends, and a pigment spot

near by. The genus differs from
the preceding forms not only in the

want of contractility, but also in
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P the metbod of multiplication. This

takes place, usually, by repeated

longitudinal division, but some-

times the entire plasma becomes
transformed into numerous brood-

cells (according to Stein only be-

tween Y and 9 A. M.) which swarm
out when mature.

C. euchloru7n, Ehr. L. 0.08.

Sometimes abundant in stagnant

water.

6. Gen. Zygoselmis, Duj. Body
of variable but slowly changing
form, without pigment spot, with

two slowly moving flagella.

Z. nehulosa, Duj. Body color-

less, with gray or green granules.

L. 0.02. In ditch water, not com-
mon.

7. Gen. Dinema^ Pty. Similar

to if not identical with the pre-

ceding species. The distinction is

found in the fact that one flagellum

lashes, the other trails.

D. grisiola, P. Among algse,

not abundant.
8. Gen. Colacium, Ehr. Indi-

viduals with the pointed hinder end
fixed, sometimes in shrub-like fami-

lies. Flagella not apparent.

C. vesiculosum, Ehr. L. 0.03.

- Usually on Cyclops quadricornis.

EDITORIAL.

Although we printed a large

edition of the January number of

the Journal, we are obliged to an-

nounce that we have but few copies

remaining ; and it is very doubtful
if we can fill orders for the first two
numbers after three or four months
from this time. For this reason,

all subscriptions hereafter received,

will begin with the March number,
unless the subscribers expressly

order from January. Single copies

of January and February numbers
wiU not be sold hereafter.

Siilb-Section of Microscopy,
of the A. A. A. S.

Dr. S. A. Lattimore, Chairman
of the Sub-section of Microscopy
of the American Association for

the Advancement of Science, which
is to meet at Boston, August 25th,

desires us to announce that the Lo-
cal Committee has made the most
complete and ample arrangements
for the accommodation of the Sub-
section. The entire Physical and
Biological Laboratories in the Insti-

tute of Technology will be placed
at its service ; and in addition, two
large rooms may be used, which are

well adapted for lantern-exhibitions

of any kind, day or evening.

Ample arrangements will be
made for the display of microscopes
and accessories, as well as for their

safe keeping during the session,

without trouble or care to the

owners.

It is hoped that the efforts of the

Local Committee will be rewarded
by a large attendance of the micro-

scopists of the Association ; and that

they will induce many others to seek

admission to the Association.

Catalogue of the Diatomaceae.

We have recently issued a circu-

lar advertising Mr. Habirshaw's
" Catalogue of the Diatomaceae ;

"

and it is our present intention to

begin work on the first part some-
time this month. The four parts

are to be issued in rapid succession,

and as only a small number of ex-

tra copies will be printed, those who
intend to subscribe should do so

immediately.

We especially desire to call the

attention of librarians to this work.

It is one that should be in every

library of scientific books, for it

will be a work of reference of very
great value.



lis THE AMERICAN MONTHLY [June,

Poison Detected with the

Microscope.

Mr. C. M. Vorce sends the fol-

lowing account of how the micro

scope afforded important aid in de-

tectino; poison in an article of food.

In Cleveland, Ohio, " an entire

family were taken violently sick,

after eating some stewed prunes

that were given to a member of the

family by a neighbor and relative.

" The remainder of the prunes

was submitted to Dr. W. B. Rezner,

the Health Officer of the city, and

was examined by him and myself

with a microscope ; and it was
found to contain a large proportion

ofpulverized cantharides,or Spanish

fly, thus confirming the suspicions

excited by the nature of the symp-
toms. Other observers subsequent-

ly verified the observation. The
fragments of the beetles being iden-

tified, not only with the entire in-

sect, as obtained from a druggist,

but with the dry powdered article

obtained from the same source."

—We wish to call the attention of

the editor's of the Cincinnati Medi-
cal News to the fact that the appro-

priation of articles published in other

periodicals, without accrediting

them to their source, is a practice that

deserves the appellation of stealing.

The contents of a periodical are the

property of its publisher, his stock

in trade. Morally, no other pub-

lisher has the right to reprint them.

However, we have no objection to

seeing any article we may publish

in the pages of any other reputable

periodical, if the editor will be so

courteous as to give us credit for it

at the time ; but when a journal

come out one month with several

articles taken bodily from our col-

umns, and credits one to Micro-

scopic Journal^ and then comes
out the next month with one of our

editorials, appropriated as an origi-

nal contribution, entirely ignoring
its source, we think it is time to

protest against the practice.

NOTES.

—In the Zeitschrift fur Mikroskopie
there is a description and an illustration

of Dr. Weber-Liel's " Ear-Microscope,"
which is designed to assist in examining
the interior parts of the ear for medical
and scientific purposes.

By means of a flexible tube provided
with a mouth-piece, the air can be rarified

or compressed within the ear, and the

movements of the parts of the ear can be
distinctly observed.

The vibrations of the parts can also be
studied, while speaking or singing in the

mouth-piece mentioned above. It is

claimed that the instrument is valuable for

detecting important pathological changes
in the ear. In the same periodical there

is an interesting article on the examina-
tion of food, manufactured articles, etc.,

for technical purposes.

—The Catalogue of North American
Miisci, arranged by Eugene A. Rau and
A. B. Hervey, A.M., has been published.

It is an elegant, well-printed pamphlet of

52 pages, with the matter wen arranged.

It is more than twice as large as the authors

intended to make it at the time of their

first announcement, and they have been
obliged, therefore, to raise the price to 50
cents for a single copy, or $1.00 for three

copies.

We hope that botanists will not be
tardy in showing their appreciation of the

great labor which has devolved upon the

two gentlemen who have compiled this

Catalogue.

We cannot doubt that it is a very use-

ful and valuable book ; the names of the

authors are a sufficient guarantee that

the work has been accurately done.
" The classification is mainly that adopt-

ed by Prof. Shimper in his Synopsis of
European Mosses.

" All the authentic species and varieties

reported, from Mexico to the Arctic re-

gions, have been included and their habi-

tats given with as wide a range as the

examination of references and several

good herbaria would permit."

—Some time ago we received a bottle

of a rubber cement from Mr. A. P. Brown,
of Camden, N. J. Since that time we
observed that Mr. Brown has prepared
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this cement for sale, and from what use

we have made of it, we do not hesitate to

recommend it. It is transparent, does not

crack, and is not likely to run under the

cover.

—We have received a programme of

the microscopical soiree which was given

at Detroit, under the auspices of the Grif-

fith Club of Microscopy, April 8th. There
were sixty microscopes and one hundred
and seventeen beautiful objects. The
Griffith Club seems to be a very enthu-

siastic organization, and as an admission

fee of twenty-five cents was charged at

the soiree, we hope the Club found their

exhibition a profitable one.

—Medical Journals, in general, are filled

with so much matter that is without any
scientific value whatever, that it is a pleas-

ure to know that there are a few excep-

tions to the rule. One of the best medical
journals in this country is Archives of
Medicine, published bi-monthly, of which
Dr. E. C. Seguin is the chief Editor. The
articles published in that periodical are of

intrinsic value. It is not filled with re-

ports of college clinics, which are of a very
doubtful value to the practitioner, and the

editorial department is full of interesting

and instructive matter.

In appearance, Archivies of Medicine'is

the most attractive medical journal among
our exchanges. (Putnam's Sons, Pub-
lishers.)

—We have received Part 2 of Volume
second of the " Proceedings of the Daven-
port Academy of Sciences," which is one
of the very few scientific publications from
the West, that are of sterling value. In

this part we find a number of important
articles, quite fully illustrated by wood-
cuts, etchings on steel, and by albertype

or artotype plates. There are ten full-page

plates, and a number of wood-cuts besides.

The prosperity of the Academy is largely

due to the liberality of Mrs. P.V. Newcomb,
who presented the lot on which the

Academy building now stands. Mrs.
Mary L. D. Putnam was elected President
of the Academy in January, 1879.

—Mr. Henry Skaer of St. Louis,

announces that he intends to revive The
Valley Naturalist, of which he was the
pubhsher during the year 1878. The sub-
scription price will be $1.50 per year; the
paper " will consist of sixteen pages of

valuable reading matter," occasionally il-

lustrated by wood-cuts and lithograph
plates. Communications should be ad-
dressed. Room 34, N. W. Cor. Third and
Pine Streets, St. Louis, Mo.

CORRESPONDENCE.

To THE Editor:—Many microsco-
pists labor chiefly at night, at times under
a strong, glaring light, and it is to them
that I would make the following sugges-
tion ; especially to those who use the

monocular instrument, as such are more
liable to_ experience an injury, than those

using a binocular : The crown of an old

silk hat, with an opening made through
the center (the diameter of the aperture

being a trifle less than the diameter of

the draw-tube), fitted to the draw-tube
about two inches below the eye-piece, will

prove an effective eye-shade.

T. D. Williams, M.D.

MICROSCOPICAL SOCIETIES

CENTRAL NEW YORK.
The regular meeting was held on the

evening of Tuesday, May 29th, at the office

of Dr. Aberdein, in Syracuse, President

Collins in the chair. Dr. B. W. Loomis
gave a ver\' interesting demonstration of

his method of staining vegetable sections

with anilin violet in acetic acid. The pro-

cess was speedy and the results good.
The sections were all made by the " free

hand " method, and as regards thinness

and regularity were very instructive

examples of what may be done by the

skilled hand, unassisted by the microtome.
Dr. C. E. Slocum followed with some

remarks from memoranda on the use of

the microscope in medical jurisprudence,

referring to the structural differences in

the histology of man and the lower ani-

mals. Dr. Slocum 's remarks were princi-

pally confined at this time to giving a
general outline of his subject, with some
considerations as to the various shapes of

the canaliculi in human and other varieties

of bone.
WELLESLEY COLLEGE.

The regular meeting of the Society was
held Monday evening. May 24th, the Presi-

dent, Miss Hayes in the chair. Miss
Clark read a paper on Starch, giving the

theories of growth and the different char-

acteristics of the starch grains in different

vegetable substances. This was illustra-

ted by black-board drawings of the starch

grains, the potato, bean, corn, buckwheat,
rice, oats, and arrow-root. She then gave
a very full analysis of the structure of a

grain of wheat, illustrated by drawings of

the various parts, under the microscope
and the polariscope. Slides illustrating the

subject were shown.
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An interesting exhibition of the per-

formance of a Spencer's " Professional
"

one-quarter and one-sixth inch and a
Gundlach one-quarter inch objective on
the MoUers, balsam test plate was then
given.

M. Virginia Smith, Cor. Sec.

REVIEWS OF BOOKS.

Microscopic Examination of Samples of
Commercial Arsenic, and the Practi-
cal Results to Which it Leads. By-

Edward S. Dana, Ph. D. Jersey City,

N. J. : F. D. Lynn & Co. (Pamphlet,

pp. 36. 50 cents.)

Commercial arsenic occurs in two dis-

tinct varieties, viz.: as "glass-arsenic,"
which is transparent and not crystalline

;

and as a white, ciystalline solid. The
ground arsenic of the shops is made by
passing either of these varieties between
millstones. Most of the arsenic used in

this country is manufactured in England,
where the crystalline variety is the most
usual product.

Under the microscope the powdered
arsenic from the glassy variety is com-
posed of amorphous particles or dust,

with little or no appearance of crystalliza-

tion. On the other hand, the crystalline

variety, when ground, shows a great
abundance of perfect octahedral crystals,

sometimes mixed with more or less dust,
which partly comes from attrition and the
crushing of the large crystals.

The pamphlet of Prof. Dana gives an
excellent description of the characters of
various kinds of arsenic, illustrated with
cuts of the four samples which attracted
so much attention during the Hayden
trial.

We may give a very brief summary of
Prof. Dana's conclusions in the following
words : The form of the crystals is not
likely to be of much assistance in distin-

guishing different samples. The size,

however, is of great importance for this

purpose, in some samples the crystals
will be quite uniform in size, in others
they may vary widely. They may meas-
ure from ^j,ij^-inch to ^J-^-inch across.
The appearance of the surfaces, whether
they are bright or dull, when examined by
reflected light, often affords a means of

distinguishing specimens. The relative

amount of dust and crystals should be
observed. According to the experience
of Prof. Dana, arsenic does not seem to
be very much adulterated.

Exchanges.
[Exchanges are inserted in this column without

charge. They will be strictly limited to mounted
objects, and material for mounting.]

Polyzoa, Palates of MoUusca, Foraminifera, Sponge
and Holothurian-Spicules, Synapta-Anchors, Chirod-
ota-Wheels, Echinus-Spines, Minute Sea Shells, in ex-
change for Polyzoa, Foraminifera, Histological and
Pathological preparations, etc. Also, a quantity of
Sea Shells in exchange for Land and Fresh-Water
Shells.

F. M. HAMLIN, M. D., Auburn, N. Y.

J. J. B. Hatfield, Arsenal Avenue, Indianapolis,
Indiana, will exchange Bleached Plant-Sections for
good Diatomaceous material. List furnished on ap-
plication.

Pleurosigmas and other unmounted Diatoms, both
Fresh Water and Marine

; also Marine Algae, Ferns,
and a_ large quantity of miscellaneous microscopical
material in exchange for good mounted objects.

M. A. BOOTH, Longmeadow, Mass.

To exchange, well-mounted Slides of Hair for
mounted or unmounted specimens of hair from the
rarer animals ; lists exchanged. WM. HOSKINS,

208 S. Halsted street, Chicago, IlL

Nicely mounted Slides (opaque) of the Coal-tar
Derivatives, chemically prepared, crystalline in form,
showing their beautiful colors, in exchange for other
well-mounted material. Chemical name and formula
attached to each Slide. About a dozen varieties on
hand. F. L. BARDEEN, M.D.,

30}^ Meigs street, Rochester, N.Y.

Vanadate of Ammonia, (N H*) ^ V O *, Slides for
the Polariscope in exchange for other Slides.

H. POOLE, Practical School, Buffalo, N. Y.

Slides mounted from injected Frog's Gall-bladder,
Liver, Kidney, Stomach, Intestine and other parts,

exchanged for other good and interesting prepa-
rations. C. BLASDALE, M. D.,

Jericho, Queens Co., N. Y.

Well-mounted, selected and arranged Diatoms, for

good histological, pathological or anatomical prepara-
tion. State what you have, and terms of exchange.

W. W. RINER, Greene, Iowa.

Foraminifera from Sl)onge-sand, Marl-sand, and
Chalk ; Transparent Prisms of Carbonate of Lime
from fossil Shells ; Fresh and Salt Water Diatoma-
ceous material ; Carapaces of Rhizopods

;
polished

sections of Fossiliferous Limestones, Corals, etc., to

exchange for any microscopical material.

K. M. CUNNINGHAM,
Box 874, Mobile, Ala.

The American Monthly Micro-
scopical Journal.

Issued on or before the fifteenth

day of each month.
Correspondence should be ad-

dressed to the Editor, Romyn Hitch-

cock, 53 Maiden Lane, New York.

Terms : $1.00 per year ; single

numbers, 15c. To foreign subscrib-

ers, 6^ francs, or 5 shillings sterling.
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Notes on Fresh-water Algae.
(BULBOCH^TE.)

The Biilbochfiete form an inter-

esting family of IVesh-vvater algse,

at once recognized by the bushy
growth of the plants, and by the

tached to the upper end of the joint

or cell.

The plants are generally found
attached to other algse or to water-

plants, sometimes singlj^, but more
frequently in small clusters, and

Fig. 22.

more characteristic feature, the long
bulbous-based, attenuated chgete or

bristles, with which many of the

joints of the filaments are furnished.

These bristles are long, jointless

and colorless, and are usually at-

occasionally fringing sticks or root-

lets of trees extending into the

waters of ponds.

The illustration represents iive

varieties. The species are sepa-

rated from each other by the dif-
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ferent forms of the vegetative cells,

the different modes of fruiting, and

the different positions and charac-

ters of the oogoninins.

The plants of this genns belong

to the higher, sexnal grade of

plant development. The mother
cell (oogonium) contains a single

embryo" (otJspore). The develop-

ment of fertilizing germs consti-

tutes a feature not observable in

the lov^'er forms. Certain cells of

the lilaments produce these germs
;

they are called Zwerg Mdnchen by
the Germans ; technically Nan-
naners, signifying dv^arf men ; they

are the antheridia. The cells in

which they are developed are the

androsporangia or spermatogonia.

The dwarfs escape through a slit in

the side of a cell, or by the sepa-

ration of two cells, and find their

way to tlie mother cell when it is

partially developed, and lodge on

it, or on a cell immediately above

or below it. The oogonium (mother

cell) contains the embryo of the

plant ; when in condition for fruc-

tiiication, a small pore opens on the

side or upper end of the mother

cell, and through it are injected

the spermatozoids which are de-

veloped in, and ejected by the

dwarfs. The oospore, lodged in

the oogonium, is thus fructified.

It lies dormant for a season after ma-

turity,but finally leaves the mother

cell and reproduces the original form.

There is another process of de-

velopment denominated the asexual

process. This is shown in Fig. lY,

representing a specimen found in a

pond near Hammonton, N. J.

Thousands of these plants were

growing on twigs and rootlets. I

found no evidence of sexual propa-

gation, but the filaments were well

supplied with oval cells, attached

at the joints, not unlike the oogonia

in other forms. These open at the

top by a lid (operculum) which is

thrown back by an upward pres-

sure from within ; then follows an

interesting process, the young (zo-

(ispores) slowly working their way
out like little chicks escaping from
the eggs ; the illustration shows
these immature forms in various

stages and positions of the process

of ejectment,

A similar feature of development
is often observed in a sister family,

the Qlldogoniums, but in these the

zoospores come out from the vege-

tative cells of the filaments, not

from distinct cells.

These young Bulboclu^ete forms
(zoospores?) do not appear to be
provided with celia ; they evidence

none of the activity common to

zoospores. The two or three prongs,

pseudo-rootlets, are formed before

the young come out of the matri-

cular cell, a feature which is also

distinct from the zoosjDores of the

Qi]dogoniums. These young forms

find a place where to attach them-

selves and then grow. The seta

appears first on the rounded end of

the cells ; then the apex to which it

is attached separates, and cell walls

are formed. This j^rocess is repeated

many times until the larger plants

are developed. The seta which was
the end of the first cell, is now the

seta on the end of the filament.

Fig. I represents £. rectangu-

laris Wittr., from Wayne Co., Pa.

Fig. lY is B. intermedia, De Bar.,

frequent in our ponds. Fig. Ill,

species not determinable for lack

fruit ; from pond in New Jersey.

Fig. Y, B. y?a;i«, Wittr., not unfre-

quent. Fig. II, B. mirahilis,

Wittr., a variety, pond, New Jersey.

o

Finisiiing Slides.

Having used damar dissolved in

benzole as a mounting medium for

some time past, I find that when
thoroughly dry, the gum becomes
brittle, and a slight jar is apt to
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start the covering glass, and rapid

destruction of the slide follows. I

have found it necessary, therefore,

to run a ring of some tough mate-

rial around the covering glass to

protect it, mj efforts being directed

to discovering a material that would
give the necessary strength, that

can be easily handled, so as to make
a neat finish. I have found that

the best results can be obtained by
the use of a thick, copal, furniture

varnish, what is known as rubbing
varnish. As I have not seen the

use of it mentioned in print, it may
be new to some readers, and I

therefore give the results of my
experience.

I use the thickest, finest varnish

I can procure, and put enough
dragon's blood in the bottle to

give it color, without destroying its

transparency. It should be so thick

that a small drop will not flow from
the earners hair brush. The older

it is, the better.

The slide having been cleaned of

superfluous gum or balsam, sliould

have a little shellac varnish run
around in the angle formed by the

covering glass and the slide, to pre-

vent the colored varnish from run-

ning under the cover in the subse-

quent operations. When this is dry,

which will be in a few minutes, the
slide is mounted on the turn-table,

and a sufficiency of the varnish

"dobbed'' around the edge of the
covering glass, extending over the
slide. The turn-table is then put
in rapid revolution, and with the
point of a knife applied to the
glass, first outside on the slide, and
afterwards inside on the covering
glass, a ring is spun, which may be
made as narrow as is desired, and
with its rounded top extending
above the covering glass. I find it

very easy to turn a perfectly sym-
metrical ring.

The slides are laid aside in a dry

place for at least a week to harden,
when the superfluous varnish can
be cleaned oft from the glass, with
a bit of soft linen rag, and rotten

stone and water, rubbing the whole
mount gently, with circular strokes.

This removes the superfluous var-

nish from the glass, to the edge of

the ring, leaving it with a clean,

circular edge, and at the same time
rubs down any inequalities which
may exist in the ring itself. After
this, wash the slide well in fresh

water with a soft brush to remove
all traces of the rotten stone, and
gently dry it with a soft cambric
handkerchief. When it is dry, a

few circular strokes with dry cam-
bric on the end of the finger, will

give the ring a semi-polish, which
leaves it with a very neat finish.

I usually clean the whole slide

with the rotten stone and water, so

that when it is dried, and gently

wiped, it is ready to receive the

label. The whole process is quite

expeditious, and the results are so

satisfactory, in the permanence and
finish of the slides, that I am con-

fident if any one gives it a fair

trial, it will supersede all other

cements for a like purpose. W.

Cover-Glasses.
Your correspondent " R. B. jr."

in April number, p. 68, writes

:

'' There seems to be no good reason

why dealers should not furnish

cover-glasses accurately assorted as

to thickness." There is one good
reason, neither "R. B. jr." nor other

purchasers will be willing (except

in special cases) to pay the extra cost

of measuring each piece of glass

;

" R. B. jr." can do that himself, or

he must pay some one to do it for

him. To obtain 100 covers i-gVfr of

an inch will require, at the best es-

timate, the measuring of 500. This
will take time, and time is money,
to dealers as weU as to opticians.
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will

charge
pro-

for

One dollar the hundred
bahly be a fair extra

accurately measured covers.

Purchasers generally do not know
hoAV the cover-glass is obtained. It

is a very difficult article to make.
The glass makers have nothing to

do with the cutting up into squares

and circles ; they simply assort it

by roughly estimating the thickness

by feeling with the lingers into

three grades, Nos. 1, 2 and 3. Of
course the division line between 1

and 2 is indehnite—some No. 2

will be thinner than some No. 0. It

is sent from the glass house in irre-

gular sheets, from 1 inch to 15 or

20 inches, superficial area. Each
sheet may vary in thickness in dif-

ferent parts. It goes into the hands
of the cutters, who usually pack
the squares or circles labelled with
the original numbers of the glass

maker, and of course subject to all

the variations that " R. B. jr.-'

found in his clumsy method of

measurement. Some dealers are

more careful about thickness, and
take a measurement of each sheet

of glass before cutting—and then
calling for example all from j-^to
to T-A-n No. 1—with some similar

Nos. 0, 2 and 3. But
1 q

limit for as

will easily be seen this does not
secure accuracy. Neither in prac-

tice, is there any need of it except
for very high power objectives

—

such as from ^^^h to -^V^^- ^ ^"^o-

dern first-class water immersion
objectives from ^L-inch down, with
" adjustment," work satisfactorily

through covers of varying thickness

from^^l^ to y^. "Homogene-
ous immersion " objectives with-

out " adjustment " are said to work
equally well with any thickness of

cover.

Formerly—10 to more years ago
—English ^-inch and other foreign

objectives had so short working
distance, that their owners had to

hunt for very thin cover-glass in

order to use them. Such objectives

are now behind the times, American
opticians produce one-tenths that

will readily work correctly through

^^^ ' Carl Reddots.

The Microscopical Examination
of Signatures.*

BY PKOF. LESTEK CURTIS, A. B., M. D.

We all know that every one who
writes acquires certain habits of

writing. He is accustomed to form
his letters in a certain way and at

pretty definite distances apart ; he
writes on the line, or above it, or

possibly below it ; he has habits of

neatness in writing, or his writing

is marred with blots or erasures.

He has certain habits of punctua-

tion or want of punctuation. He
may, also, have certain character-

istic errors in spelling, or his spell-

ing may be correct but formed on
some peculiar model. All these,

and many other things, make the

writing of every one characteristic,

and render it practically impossible

to imitate any large amount of

writing so successfully as to avoid

detection by one at all skilled in

the examination of such things.

Forgers, therefore, are accustomed
to confine their operations almost

exclusively to the imitation of sig-

natures, and these signatures are

usually direct copies. There are

several methods of procedure that

may be followed by forgers. The
oldest and the most common
of these is direct imitation with a

pen, as one would write after a

copy in a copy-book. But however
close this imitation may be, it is

never so close as to avoid some im-

perfection which can be detected

by care, particularly if the micros-

cope is used in the examination.

* Read before the State Microscopical So
ciety of Illinois.
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An instance illustrating this was
related to me by Professor Bab-
cock. A note was put into his

hands for examination, with an en-

dorsement upon it, which professed

to have been written by one Wil-

liam Lill, who was dead. The note

was not paid by the party making
it, and the owner applied to the

estate of Mr. Lill for payment. A
large number of the signatures of

Mr. Lill were given to Professor

Babcock for comparison. He no-

ticed an unsteadiness in the lines

of these signatures. In the earlier

ones this tremor was slight, hardly

perceptible to the naked eye, and
confined to the upward strokes,

while the down strokes were firm

and steady. This tremor increased

somewhat in the later signatures.

From this appearance he concluded

that Mr. Lill was an old man who
had been growing feeble for a

number of years. The endorse-

ment upon the note resembled, to

the naked eye, the undoubted sig-

natures very closely, but on examin-
ing it with the microscope it pre-

sented some striking points of dif-

ference. The up strokes were even
and smooth, indicating that the one
who wrote it had a steady hand
quite different from the hand of

the trembling old man who was
supposed to have signed it. There
was another marked point of dif-

ference between the endorsement
and the genuine signatures. In the

genuine signatures there were three

1^'s, each one carefully dotted. These
dots were always made by pressing

the pen upon the paper and taking

it up again without moving it, leav-

ing a little fulging of the ink be-

low. In the endorsement on the

note the dots to the *'s were scratches

like commas. Professor Babcock
was able, therefore, to testify that

the endorsement on the note could

not have been written by the same

persDU who wrote the other signa-

ture.

This case, however, is a some-
what exceptional one. The forger

was an uimsually bold man. As a

rule a young and healthy person
writes his own name rapidly, and
the lines, whatever may be said as

to their beauty, are usually firm,

while the forger, who writes slowly
and anxiously, strives to imitate his

copy, introduces as a consequence
a certain tremor into the lines,

which, on careful comparison with
the genuine signature, at once be-

tray the fraud.

Sometimes, indeed, forgers lay a

piece of paper over the signature,

and placing it upon a plate of glass

opposite a strong light, trace the

name. This method, however, while
it secures accuracy in the general

outlines, makes the tremor much
more evident than in the ordina-

ry copy. Besides, the shaded por-

tions of the lines have to be gone
over the second time and are filled

in. This leaves a scratched appear-

ance to the paper which can always
be detected by the microscope.

It often becomes of importance
to know which of two lines was
made first. This can easily be
known if the lines are made with
ink. In writing, the ink is left

upon the paper in a mass of appre-

ciable thickness, especially when
examined with the microscope.

I^ow, if a line is drawn with a pen
and ink across another line, it is as

easy to see the second line lying

above the first, as any other solids

lying one above another.

Professor Babcock related an in-

teresting case illustrating this point.

A man occupying a respectable po-

sition in society lost a building by
fire. The building was fired by an
incendiary who was caught. The
incendiary accused the owner with
hiring him to fire the building in
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order that he might collect the in-

surance, and gave the time and
place where the bargain was made.
The party accused claimed that he

was in another place at the time al-

leged, and brought in the register

of a hotel with his name signed to

it to prove his alihi. The signature

had every appearance of being ge-

nuine and headed a list of names
claiming to have been signed at

the alleged date, and the claim of

the defendant seemed strong. The
book was put into the hands of

Professor Babcock, who found that

the signature was written with an

ink which differed from that which
had been used on the pages imme-
diately before or afterwards, but

did correspond with ink which had
been used in the book some months
later. The surface also was rougher
than the other signatures, which
had been worn by the friction of

the leaves of the book against one
another in opening and shutting it,*

and several of the lines of the sig-

nature crossed lines in the signature

below, and were found to lie above
them. It was decided, as the result

of this, that a vacant line had been
left at the top of the page of the

* Mr. Colegrove has related to me an in-

teresting case illustrating the effect of wear
on ink marks. A suit was brought against

him for part of the value of some goods
which were sold to him, as the party claimed,

for $15. He asserted that only $5 had been
charged for the goods, and brought in a re-

ceipt for the payment of the same. The
prosecution brought in their books, however,
and showed the charge against him of $15.
They alleged that the $5 was only part pay-

ment for the goods. Mr. Colegrove examined
the entry with the microscope and found
that the surface of all the writing on the

page, as well as that of the figure 5 in 15,

had been polished smooth by the friction of

the leaves in the book. The surface of the

figure I, however, in the 15, was rough and
stood up higher above the surface of the

paper than that of the 5 or any other writing

on the page. It could not, then, have been
subjected to the same amount of friction as

the writing, and must have been added later.

The prosecution failed to prove their claim.

book, and that this name had been
interpolated some months later.

The man was convicted.

Sometimes, when pale ink is

used, there is not body enough to

the ink to make a mass such as has
been described. In this case, it is

found by experiment that the ink
in the line last made will shade off

into the line first made and never
the other way.
As an illustration of this may

be mentioned the case of a party
who was sued by an estate for

a certain sum of money. The
party sued claimed that the bill

had been paid in instalments at

different times, and brought into

court a receipt for a certain sum of
money in full up to date, as proof.

The parties prosecuting the case

acknowledged that part of the mo-
ney had been paid, and that so

much of the receipt was genuine,

but claimed that the remainder of
the money had not been j)aid, and
that the words in full up to date

had been interpolated and were
forgeries. The receipt was put in-

to Professor Babcock's hands to

examine. He found that these

words were at the end of the re-

ceipt, that they had been written in

a hand which differed from that of
the other parts of the receipt, and
with a different and paler ink. Two
or three of the lines of the words
crossed some of the lines of the
signature below. On examination
with a microscope there was no ap-

pearance of one mass above another,

but the ink had run from the lines

of these words into the lines of the

signature, which they crossed, thus

showing that they had been written

after the signature, and, consequent-

ly, that they were interpolations.

These facts about the crossing of

ink marks will not prove true when
we come to consider pencil marks.

A pencil leaves a film on the sur-
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face of the paper of an impercept-

ible thickness, and no matter how
maiiy marks cross at any one place

the surface is not raised ; it is im-

possible, therefore, to tell which of

these marks was made iirst.*

It is often of importance to de-

temiine the age of writing. This

can often be done with approxima-
tion to accuracy by observing the

changes in coloi', which writing un-

dergoes by time and exposure to

the air. Every one who has seen

old writings knows that by the lapse

of time they change from black to

brown, and gradually become fainter

and fainter until they finally be-

come quite illegible. This is due
to the action of the oxygen of the

air on the ink. Most inks, as every
one knows, are made by adding to

a solution of gall-nuts, sulphate of

iron, together with a little gum.
The iron unites with the galHc and
tannic acids, forming a tannate of

iron, or gallo-tannate of iron, which
is black. In time these substances

separate from the iron, which then
unites with oxygen, forming an iron

rust, which is much paler than the
ink. This action takes place with
much greater rapidity in the finer

lines of the writing than in the
coarser ones, on account of the re-

latively greater extent of surface

exposed to the action of the air.

From these lines it gradually spreads
to the coarser lines. The process

* Professor Babcock has given an instance

in which such a thing was determined with
the microscope. It became important at one
time to ascertain which of two pencil marks
which crossed, was made first. Without ex-

pecting to learn anything by the examination,
he put them under the microscope, when, to

his surprise, he saw four or five clean cut
grooves in the course of the lines, which
showed a clear white in contrast with the
dark lines. The grooves in one line ploughed
through those of the other line and showed
clearly which was made first. These lines

were probably made by crystals of carbon in

the graphite of the pencil.

{Proceedings of State Mic. Soc. of Ills.)

does not take place with equal ra-

pidity in all kinds of ink, but if

care is used in the examination of

two signatures made at different

times, it is usually possible to de-

termine with a fair degree of cer-

tainty which was made first, by
noting the comparative degree in

which this change has taken place

in the two samples.

The browning of ink is some-
times imitated by the use of coffee

and sugar ; these means, if used
carefully, may possibly produce
what seems to the naked eye to be
a fair copy of the original, but it

will not bear examination with the

microscope. The color is too uni-

form and the surface is glossy

:

chemical tests will settle the point

at once, showing in the one case

the presence, and in the other the

absence, of iron.

There are a very large number
of inks containing iron, but there
are some inks which do not contain
this substance, the most important
of which is called chrome ink. It

consists of chromate of potash 1

part, and solution of logwood 1000
parts. This is much more per-

manent than ordinary iron inks.

Pure vegetable substances are

also sometimes used as in the case

of the Cariaria thymofolia, or ink
plant, of New Grenada, the pure
juice of which becomes black by
exposm-e to the air. It is said that
all the old Spanish documents of
Central America are written with
this substance, and that they keep
their color well. The ink does not
corrode the pen.

Other vegetable substances have
been used as ink with more or less

success. The subject is worth ex-

periment, for our ordinary writing
ink is anything but perfect.

Of colored inks red ink is made
of carmine dissolved in ammonia
and diluted, or of a decoction of
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Brazil wood, to which a salt of tin

lias been added. The carmine is

more brilliant, bnt fades faster than

the Brazil wood. These inks, of

course, do not undergo the same
changes by time as iron inks.

Blue ink is usually made of Prus-

sian blue and iron ink. Of late

considerable use is being made of

anilin colors of various hues in the

manufacture of inks, with a fair

promise of permanency. India ink

has been used for centuries for

wi'iting purposes, and is the most
durable of all conceivable sub-

stances that can be used in the ma-
nufacture of ink, as it consists of

pure carbon. It has this disadvan-

tage, however, that it rests upon
the surface of the paper and does

not penetrate the fibres ; therefore

it can easily be removed by scrap-

ing. It is stated, however, that if

it is put in a weak solution of hy-

dro-chloric acid, it will be dissolved,

or at least so minutely subdivided,

that if it is used as ink, it will pe-

netrate the surface of the paper

and become so intimately attached

to its fibres that it cannot be re-

moved without removing the fibres

also. The same thing will take

place if a bit of India ink is placed

in a strong solution of caustic po-

tash which can be afterward dilu-

ted to a proper consistency. Such
an ink is absolutely permanent. It

cannot be removed by the applica-

tion of any chemicals and will en-

dure with all of its original color

as long as the paper itself, or even

longer.

Professor Silliman says that faded

writing, when iron ink has been
used, can be restored by brushing

over the surface of the paper with

a weak solution of gall nuts.

Forgers often erase writing for

the purpose of making changes in

its sense. Acids are used to oxid-

ize the ink. Strong alkalies are

used, and sometimes the ink is

bleached by the use of chlorine.

Modern paper, however, generally

contains a certain amount of color-

ing matter, pai'ticularly ultramarine.

Each of these processes will dis-

charge the color of the paper and
leave a blotch, so that forgers are

often compelled to resort to scrap-

ing. This can almost always be de-

tected by examining the surface

with a microscope, and the marks
of the scratches can be seen. The
fibres of the paper will be cut, their

direction will be changed and the

surface of the paper roughened. If

a piece of paper so tampered with

be placed in water, it will absorb

the moisture much faster than other

parts of the paper. If the paper is

quite thick, it is recommended to

use melted paraffine, turpentine, or

benzole for the same purpose.

If an ink mark is drawn across

such a scratched place, the edges

will look blurred instead of being

sharply defined, as they would be

upon any other part of the paper.

This blurring can be seen with the

microscope if it cannot be detected

by the naked eye. In order to

avoid this blurring, the forger is

accustomed to restore the surface

with gum water, or varnish, or some
other glaze. This, however, can be

detected by the microscope as the

edges of the glaze look different

from the surface of the paper. It

can also always be detected chemi-

cally. The smoothness of the sur-

face of paper is produced not by
any glazing applied to it, but by
immense pressure from smooth
heavy rollers, and nothing which
is not contained in the substance of

the paper can be dissolved from this

surface by chemicals. Artificial

glazing always differs from the na-

tural glazing. Starch will turn blue

by the application of iodine ; size

and gelatine are browned by the
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same
;
gum issoluble in waterand pre-

cipitated by alcohol ; the resin which
is contained in varnish is soluble

in alcohol and precipitated by water.

Often when erasures have been
made, traces of the ink can be, de-

tected by the application of a solu-

tion of nut galls. Acids which
have been used to remove the ink

can, sometimes, be detected by
soaking the paper in water and
dipping blue litums paper into this

water, when it will turn red.

Forgers sometimes resort to bold

and ingenious expedients to conceal

alterations which they make in

writing. An interesting case illus-

trating this was related by Professor

R. H. W^ard in his inaugural address

as president of the American So-

ciety of Microscopists. One party

sued another to recover the value

of a note. The defendant brought
a receipt into court claiming that

this receipt covered the face of the

note. The note, however, had a

date later than that of the receipt.

The defendant did not deny that the

note was genuine, but claimed that

it had been paid and that the date

was originally earlier than the date

of the receipt and had been chan-

ged to its present date for purposes

of fraud. Two figures of the date

of the note were written in a hand-
writing which differed from the

body of the note. The prosecution

claimed, however, that there had
been no change, but that the note

had been filled out several days be-

fore it was signed, and the places

of these figures had been left blank

until the time of the signatures.

The note was put into Professor

Ward's hands for examination. The
body of the note was written in a

small hand with pale ink ; the

figures in question were written in

a bold hand with black ink. There
was no evidence of erasure, nor any
change in the surface of the paper

indicating that it had been tampered
with. On examining the figures

with the microscope, he could at

first find no evidence to prove that

any other figure had been written

in the location of the present figures,

but by changing the illumination

and resorting to a number of ex-

pedients, he at last discovered the

faint outlines of a figure corres-

ponding in size and shape with
those of the other figures of the

body of the note. This figure in-

dicated a date earlier than the date

of the receipt and corresponded
with the statements of the defen-

dant, thus proving that the bolder

figures were forgeries.

It is often of use to study the

paper itself with the microscope,

for forgeries are often written upon
paper which could not have been
used by the original parties. The
fibre of which the paper is made
whether of linen, cotton, straw,

wood or other material can be re-

cognized with the microscope. Much
can be learned by studying the wa-
ter-marks of the paper which differ

in different manufactures. Even the

arrangement of the fibre itself can

sometimes be studied with profit.

In ordinary paper the fibres cross

irregularly in every direction, but

in paper made by some of the mo-
dern machines, most of the fibres

run in one way, so that the paper
tears more easily in one direction

than another. Other accidental pe-

culiarities in the paper may be no-

ticed such as spots or grease marks

;

indeed nothing seems unworthy of

attention.

Chicago, December 1879.

o

Local Scientiflc Societies.*

On the 14th of November, a little

more than two years ago, the first

* Abstract of an address delivered by the

President before the New York Microsco-

pical Society, February 20th, i88o.
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meeting of the gentlemen who
afterwards organized this Society-

was held. The meeting was called

at the residence of our present

treasurer, Mr. Hubbard, and only

twelve persons were present. One
month from that time our first elec-

tion of officers was held, which re-

sulted in the election of Mr. J. D.
Hyatt as President, who has filled

the office for two years with honor

and credit, to both himself and the

Society.

The two years which have passed

have not been without some draw-

backs to our prosperity ; but on
the whole we have no reason, it

seems to me, to wish for any better

prospects than are now before

There are two kinds of associa-

tions, both of which may properly

be classed as scientific, one com-
posed of advanced students repre-

senting the higher departments of

science, who meet to consider ques-

tions of interest and importance to

themselves; the other made up of

persons whose interest in scientific

work is more general in character,

and whose attainments are limited

by the little spare time which their

business allows them to devote to

study.

The former contributes to the

advancement of science, the latter

assimilate and popularize the result

attained by the former.

I am not one of those who be-

lieve that there are no benefits to

be derived from the associations of

dilettanti.

A society of amateurs in science

is certain to be composed of mem-
bers engaged in various pursuits,

some scientific, some literary, some
commercial, and the influence of

these various pursuits will make it-

self felt by the entire body.

Such a society cannot take rank
among the assemblies of profes-

sional men, and may not receive

even the recognition from these

that it deserves. Still, I believe

that it contains the very elements
that are necessary to advance and
encourage the study of science

among the people—elements which
are too often wanting in associa-

tions of the other kind. * * *

It is a fault of our educational

systems that men of science are not
men of literary culture. A success-

ful teacher must not only be a mas-

ter of his subject, but more than
that, he must be able to present it

in an attractive form. It is a mis-

take to suppose that people will be
attracted by the announcement of

a scientific lecture. Experience has

taught them that the so-called
" popular " lecture on a scientific

subject is pretty sure to be a

miserable failure, at least so far as

its popularity is concerned. I have
heard some of our most able scien-

tists lecture in this city, men for

whose attainments I have the great-

est respect, but their " popular

"

lectures were about as unpopular
as anything that can be conceived

—faulty and inaccurate in expres-

sion, unattractive in delivery, and
the lecturers showed no considera-

tion either for themselves or for

their hearers. Is it strange, then,

that science does not advance faster

in its progress among the people ?

These " popular " scientific lectures

would be better characterized as

unpopular pseudo-scientificlectures,
and the less we hear of them the

better it will be for science.

In a society of amateurs it usual-

ly happens that there are one or

more members of literary attain-

ments who are also careful students

of science. It is such a combina-
tion of literary ability with scien-

tific knowledge that will enable a

speaker to deliver a popular lecture,

a lecture that will be sure to inter-
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est and instruct a general audience
;

a man who possesses these qualities

has it in his power to accomplish

much more for his fellow-man, than

has the most profound scientist

who lacks the literary training.

I believe, therefore, that a socie-

ty like ours should have for its aim
not only the instruction of its mem-
bers, but also that it should endea-

vor, by every means in its power,

to make the department of study

which it represents popular and at-

tractive to the people at large.

If we should throw our doors

open to the general public for

every meeting, I am not sure but

we would benefit many persons

who now know nothing of our

studies, and I see no reason why
we should sit with doors closed

against any who chose to enter.

Our scheme of giving a public lec-

ture every two months certainly

seems to be a good one, and I

would like to see it carried out with
spirit. The man who lives only for

himself is not a high type of man-
hood. The society which strives

to benefit only its members, it

seems to me, leaves unfilled a wide
field of greater usefulness. Success,

however, will not come without

some efforts on our part, and even
then it will not be immediate.

I do not forget that a little learn-

ing misapplied may prove danger-

ous, but I believe that the people

now need more instruction in na-

tural sciences. We should urge the

introduction of science-teaching in-

to the public schools, and frown
upon the farce which represents it

there now ; we should afford every
opportunity to those who desire

knowledge to attend our meetings
and see for themselves the objects

of which we speak ; for the methods
of thought engendered by scientific

study, when once they gain a con-

trolling influence upon the people.

will exert a strong moral influence

upon them.
The remains of superstitions that

have come down from the forgotten

past, changing their forms with
every advance of civilization, still

linger with us, and exert a power-
ful influence upon the thought
and feelings of the people ; but as

our knowledge of Nature and Na-
ture's processes increases, they will

disappear ; a fierce battle must yet

be fought between science and theo-

logy, and the purest Christianity

of the present day must give way
to a more rational, not to say a

more human and a better religion.

But I do not ask you to become
teachers of ethics or expounders of

a new religion, perhaps I have been
led away from my subject by the

course which my thoughts have
taken. The idea which I have de-

sired to convey is simply this, that

as a society we can, if we will make
the effort, do very much, with the

means and talent which we possess,

toward making the study of science

popular with the people, and that

in doing this we will not only

benefit ourselves, but also exert an
influence for good upon those who
avail themselves of the instructions

which we offer.

Microscopic Examination of
Tissues after the Admin-

istration of Mercury.

Continued from page 113.*****
Oleate of Mekcuey.—With a

vague idea that all mercurials de-

pended for their efficacy upon their

conversion into an oxide in the body,

though no valid reason for, or dem-
onstration of, the theory can be

found, in 1872, Dr. Marshall sug-

gested the incorporation of mercuric
oxide with oleic acid as an eligible

substitute for the common ointment.
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Any chemist, by inspection of Mar-
shall's process, or even later im-

provements in modes of manufac-
turing this preparation, can see

that the oxide must be destroyed.

In fact a precipitation of visible

metal occurs, the weight of which
is subtracted, plus its oxygen
weight, from the original weight of

the mercuric oxide used, and the in-

visible remainder is assumed to be
mercuric oxide in oleic acid.

Squibb's label on the bottles con-

taining the oleate reads : "This bottle

contains 6 per cent." (orsome other

percentage, as the case may be) " of

mercuric oxide in oleic acid." By
decanting off the liquid, further

precipitation of the metal, as metal,

can be found, and under the micro-

scope beautifully uniform, minute
globules of metallic mercury in

countless numbers may be seen sus-

pended in the oleic acid. A me-
chanical mixture of oleic acid and
minutely divided mercury, I found,

presented very nearly the same ap-

pearance, the globules wanting in

uniformity, which I think can be
remedied by permitting the mixture

to stand some days, allowing the

larger globules to precipitate. The
settling may prove to be the cause

of the minuteness and uniformity

of size in Squibb's oleate. So, in-

stead of a mercuric oxide being in-

troduced into the system by inunc-

tions with this preparation, a simple

mercurial, reduced to such before-

hand, is thus administered and as

such it acts. A physician of this

city had several applications of the

oleate to his axillae, and soon after,

while being dry-cupped, called the

attention of Dr. J. S. Jewell (who
was treating him for ataxia) to the

presence of mercury globules visible

m the cupping glass.
* * * * ^ * *

In its action as a parasiticide there

can be no doubt that the small glo-

bules, in some cases, when sucked
by parasites into their tubules,

cause fatal occlusion ; and in other
cases, by external contact, effec-

tually asphyxiate them by choking
up their stigmata and tracheae.

Mercury absorbed by plants doubt-
less kills them by tilling up the

cellular spaces necessary for the

passage of nutrient liquids. Hales
found that "during the bleeding
season a vine can push up its sap in

a glass tube to a height of twenty-
one feet above the stump of an am-
putated branch." Obviously an
interference with this process would
be fatal to the life of the plant, and
no one can doubt that such a force

is capable of pushing the suspended
globules well up into the branches.

The anthelmintic effects of mer-
cury may be the same in its effects

upon other invertebrates and some
of the lesser vertebrates.

The Secretary of our Society,

Mr. E. B. Stuart, the chemist and
microscopist, kindly aided me in

preparing specimens for exhibition,

and our conjoint observations led

me to the following conclusions :

1st. Mercury globules under
various modes of illumination, can

be advantageously used as test ob-

jects, comparing them with air-

bubbles of glycerin, fat, oil, and
pus-corpuscles. It cannot be as-

sumed that this subject has been
exhaustively written up ; the re-

semblance in many cases are pro-

vokingly identical, particulary as

to multiple reflection from globular

surfaces. Reflection from the face

of the objective, or cover glass will

often cause an opaque object to

simulate an appearance of translu-

lucency.

2d. The microscope has been too

much neglected by chemists, phy-
sicians and pharmacists. It will in

many cases render unneccessary, te-

dious and expensive chemical and
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physiological researclies usually

performed without its aid, and in

most cases supplement such labors.

3. Particularly in medico-legal

investigations has the microscope

been too little used. Elaborate

chemical manipulations have been
relied upon almost exclusively. It

is of greater use in this connection

than merely in the blood-globules

and spermatic fluid examinations, to

which it has been principally applied.

III. Family Cryptomonadina (with Thecomonadina, Duj., P'ty).

Body clothed with a stiff membrane or a hard carapace, therefore of constant

form, green, containing chlorophyll, or colorless.

Body flat, carapace soft, membranous
leaf-shaped, with pigment-spot and

tail-like appendage, Phacus.

oval, more or less emarginate in front,

two similar, moving flagella, Cryptomonas.

one moving and one trailing flagellum, Anisonema.
four flagella, Tetraselmis.

Body ovoid or spherical, carapace at first soft, later hard, brittle (Thecomonadina),

without a neck-like appendage,
with a neck-like appendage,

1. Genus Phacus^ Nitsch. {Eu-

glena, Ehr.) Body plano-convex,

spirally striped, with a longitudinal

furrow above, a red pigment spot

in front, with a short unsymmetrical
tail behind.

P. pleuronectes^ K. Body much
resembling a sole-fish. Turns about
the longitudinal axis while swim-
ming, but is generally still. L. 0.05.

Common, particularly in turf-water.

According to Claperede's obser-

vations, brood-cells are formed, as

in Chlorogonium.
P. triqiietra, K. Body with an

elevated keel. L. 0.04. Among
algse, not common.

P.pyiniin, N. {Lejoocinclis^ P'tj)-

Body pear-shaped, with strong,

spiral furrows. L. 0.03. Among
algse, characese, etc. Not abundant.

2. Gen. Cryptomonas, Ehr. Body
oval, smooth or angular, in front

somewhat emarginate laterally.

Usually without pigment spot, (with

pigment-spot, Oryptoglena^ Ehr.)

and with two longer or shorter fla-

gella, rounded behind, conical or

tapering behind.

C. Polyinorjpha, P'ty {C. cur-

vata, ovata, erosa cylindrica, glau-

ca,furGa, Ehr.). Form various, color

Trypomonas.
Lagenella.

grass-green, yellowish, brown or

colorless (var. hyalina, ^'^.y)? then

generally filled with bluish grains.

(Possibly this is identical with Chi-

lomonas parannecmm^ Ehr.) The
larger, grass-green forms usually

have a large and a small nucleus

(nucleus and nucleolus '*) L. O.Ol-

0.02. Movement usually slow, bend-
ing and turning. Yery common in

fresh and old water, the colorless

particularly so in infusions, also in

Winter.
With perfect right, Perty has

united all these forms in spite of

their differences, for all possible

gradations between them are found.

I have only found the variety hya-

lina quite constant, possibly this is

a distinct species.

3. Gen. Anisonema, Duj. Body
oval, flat, colorless, with two fla-

gella in front, one lashing, the other

trailing. The latter often becomes
attached, the animal then jerks

upon it and often suddenly parts.

A. acinus, Duj. Body shaped
like an apple seed, flagella on tlie

end, movement forward in a straight

line. L. 0.02-0.03. In stagnant

water (comp. Ileteromita ovata.)

A. sulcata, Ehr. Body with a
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somewhat lateral opening in front,

from which the nagclla project,

above this a somewhat prominent
keel. L. 0.022. Movement wag-
ging and trembling. In stagnant
water, with chara, sometimes abun-
dant,

4. Gen. TetraselTiiis. Under this

name I place, in spite of my objec-

tions to the making of species, a

form which I have only once seen,

but the several specimens were of

quite constant shape. The body is

slender, conical, with an anterior de-

pression from which four flagella

project. It is not identical with
Oxyrrhis, Duj., and I cannot re-

gard it as an alga-spore.

T. cordata, n. g. et sp. Body
green on the sides, colorless, in the

middle. L. 0.02. In fresh water,

among^ alga?.

5. Gen. Tryj)omonas, Pty. {Trcu-

cJielomonas^ Ehr.) Carapace spher-

ical or ovoid, rough or spinous ; in

old forms brown, opaque, brittle, in

younger condition clearer. The soft,

metabolic body is furnished with a

flagellum and generally with a red

pigment spot. Usually it tills the
carapace, but at a certain time it

separates from the walls, shrinks

somewhat and rotates within the

carapace. Finally, the latter breaks,

the animal escapes and then resem-

bles an Euglena viridis with its

flagellam lost. Division often takes

place within the carapace.

T. volvocina, Ehr. Yery chan-

geable in form, size and roughness
of the surface. In the middle d.-

9.025. Movement rolling. Common
at all times of the year among
algag, especially in green-colored

water.

Chmtotyjpla armata, Ehr., with
long tail behind, cannot well be re-

garded as a species distinct from
the preceding.

6. Gen. LageneUa, Ehr. {Cryjo-

tomonas, Duj., Choneinonas^ P'ty,

with stigma Choetoglena, Ehr.)

Differs from the preceding genus
by a short, cylindrical neck on the
anterior end of the carapace.

L. euehlora^ Ehr. Carapace
rounded behind. L. 0.02. Among
algse, not abundant.

L. acuviinatwm^ Pty. Carapace
terminating in a tail.

EBITORIAL.

Adulterations.

For nearly two years the editor

of this Journal has been studying
the subject of adulterations, with
particular reference to the detection

of adulterations in articles of food,

by means of the microscope. Dur-
ing this time he has accumulated a
large number of notes and memor-
anda relating to the subject ; and
some time ago these were carefully

written up, with the intention of

publishing them in book form.

Yarious circumstances have con-

spired to prevent the completing of

the manuscript, and the difficulty

and uncertainty of finding a pub-
lisher who would undertake to issue

such a book, at one time led the

author to abandon the idea of fin-

ishing the work. However, the in-

terest which has lately been aroused

in the subject of adulteration by
articles in the daily papers, and
elsewhere, has induced him to re-

vise and complete the manuscript

;

many parts will be re-written

so as to make the work more popu-
lar in character, and he now pro-

proposes to publish the book him-
self. This plan will be carried out

only on condition that a sufficient

number of orders can be secured in

advance, to make the work remun-
erative. All who desire to take a

copy, are therefore requested to

send their orders to the editor at an

early day. The book wnll be pub-
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lished next Fall, if the responses to

this announcement are encouraging.

Most adulterations are readily

detected bj simple means, and by
any person of ordinary intelligence

;

and this work is intended to be a

reliable guide for those who desire

to test the purity of the articles

they use. It will treat of the ex-

amination of foods of all kinds

—

starches, flours, meals, tea, coffee,

cocoa, sugar, milk, butter, lard,

spices, etc. ; the characters of the

various fibres used in manufactur-

ing, and the methods of distinguish-

ing them when they are mingled
in textile fabrics ; the examination

of water and air for sanitary pur-

poses, and much useful information

will be given about foods and fab-

rics, from a sanitary or hygienic

point of view.

For further particulars the reader

is referred to the announcement
among the advertisements.

Synopsis of the Diatoms.

Dr. Henri Yan Heurck has just

issued a prospectus of his " Synop-
sis des Diatomees de Belgique," a

publication which we believe will

prove of great value to all students

of the diatoms. Owing to the

great abundance of diatoms in

Belgium—the numerous genera and
specie—salmost all the marine forms
which have been found in England
are there represented ; the Ar-
dennes furnish a large number of

the European Alpine species, and
the region of Central Belgium
produces fresh-water species in

abundance. The Synopsis will,

therefore, be of great use to diatom-

ists in all countries.

Prof. H. L. Smith recently al-

luded to the book in a note to the

editor in these words : "I think

one can safely promise that it will

meet the wants of hundreds who

cannot get ' British Diatomacese

'

or Pritchard."'

In his prospectus the author

states, " There is no book to-day in

any language, which enables the

beginner to determine diatoms with

certainty, if we except the classic

work of William Smith, which,

published in 1854, is now behind
the times," and he expresses a hope
that by this publication he will ren-

der great service to micrographers.

The work will present figures of

all the forms described in the text

;

and great care has been given to

the execution of the drawings.

They are completed or designed by
the author, or under his super-

vision, and retouched by him or by
Mr. Grunow. The drawings are

reproduced by heliography, and
the plates are therefore very per-

fect.

The synopsis will be published

in six fascicules, appearing at inter-

vals of three to four months, each of

which will contain ten plates (about

two hundred and fifty figures), after

which the volume of descriptive

text will be published.

The price of each fascicule, to

subscribers, will be $1.50; the vol-

ume of text wiU also cost $1.50.

The complete work, comprising six

fascicules of plates and one volume of

text, will cost $10,00 to subscribers.

Subscriptions may be sent to the

editor of this Journal. The first

fascicule will be ready very soon.

o

Studies of Atmospheric Dust.

We have received a pamphlet
from Dr. George M. Sternberg,

Surgeon U. S. A., which gives an

account of the microscopical inves-

tigations of the Yellow Fever Com-
mission.

Dr. Sternberg is now in New
Orleans, where he is conducting

experiments in connection with the

other work of the Havana Commis-
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sion, to determine, if possible, the
nature of the yellow fever poison.

Tlie work of the Commission has
been divided among the members,
and Dr. Sternberg is working in

accordance with the suggestions in

the following paragraph, taken from
the instruction to the Conmiission :

" But in addition to these, the
National Board desires that the
Commission shall consider certain

problems relating to this disease

;

problems which may be entirely

insoluble, but which nevertheless

are of such importance that an
effort should be made to decide
whether the National Board of

Health will be justified in under-
taking the labor and expense which
will probably be required to obtain
anything like a complete solution

of them, if such solution is at all

possible. These prohlems 7'elate to

the nature and natural history of
the cause of yellow fever.''''

The wording of the instructions

indicates that the National Board
of Health, is very doubtful about

^
the possibility of discovering the
germs of yellow fever. Microsco-
pical investigations like those which
I)r. Sternberg has undertaken are

of the most delicate, and withal
unsatisfactory, nature. Delicate,

because the utmost excellence in

objectives must be supplemented
by special and long-continued train-

ing of the observer ; unsatisfactory

because the organized germs which
produce disease if such there be,

cannot be isolated from hundreds
of others which are collected with
them. We may go further than
this, and say that even if Dr. Stern-

berg fails to discover any connec-

tion between the organisms which
he finds in the air of infected dis-

tricts, the question of the germinal
origin of tiie disease will be still an
open one. This is true, because we
know that there are organized, liv-

ing particles of matter so minute as

to be invisible with the best mi-
croscope, and we can hardly hope
to be able to cultivate and identify

the organisms which develope from
such spores.

There can be no question about
the existence of such minute, invi-

sible spores, for they have been
observed as an unresolvable cloud

by Mr. Dallinger, during his ad-

mirable work on septic organisms.

It will be difficult, therefore, if not
impossible, to prove or to disprove

the germ theory of disease by
examinations of the atmospheric
spores. Nevertheless, we are much
pleased to know that our National

Board deems it worth while to as-

sign an able investigator to study
systematically, the microscopic par-

ticles in the air from day to day,

during seasons of health and also

when desease prevails. Certainly

such researches will prove to be of

great value to science, if not to me-
dical science.

Although Dr. Sternberg's re-

searches have not been continued

long enough to lead to many defi-

nite results, he already feels justified

in announcing that " there is no
gross and conspicuous germ or or-

ganism, either i?i the hlood of yellow

fever patients or in the air of in-

fected localities, which by its pecu-

liar appearance or abundant presence

might arrest the attention of a mi-

croscopist and cause suspicion that

it is the veritable germ of yellow

fever."

Klebs and Tomason have lately

announced that tliey have discovered

what they believe to be the germ of

malarial fever, in the vicinity of

Rome. We fuEy concur with the

opinion of Dr. Sternberg that the

observations of those gentlemen
"require verilication," and it is a

satisfaction to know that he has

been instnicted to repeat their ex-
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perinients, and search for their

Bacillus tnalarioB.

Some of the information about

the microscopic constituents of the

air may prove interesting. Dr. Stern-

berg quotes from Dr. Cunningham,
whose work was conducted near

Calcutta in 1872, as follows :

" Distinct infusorial animalculse

and their germs or ova, are almost

entirely absent from atmospheric

dust.
" Distinct bacteria can hardly ever

be detected among the constituents

of atmospheric dust, but line mole-

cules of uncertain nature are almost

always present in abundance. They
frequently appear in specimens of

rain water collected with all precau-

tions to secure purity, and appear
in many cases to arise from myce-
lium developed from atmospheric
spores.

" Distinct bacteria are frequently

found amongst the particles depo-
sited from the moist air of sewers.

" The addition of dry dust, which
has been exposed to tropical heat, to

putrescible fluids, is followed by a

rapid development of fungi and
bacteria, although recognizable spe-

cimens of the latter are very rarely

to be found in it while dry.
" Spores and other vegetable cells

are constantly present in atmospheric
dust and usually occur in conside-

rable numbers.
" No connection can be traced

between the numbers of bacteria,

spores, etc., present in the atmos-
phere,, and the occurrence of diar-

rhcea, dysentery, cholera, ague or

dengue ; nor between the presence
or abundance of any special form
or forms of cells and the prevalence
of these diseases."

We have never regarded the idea

that certain diseases had their origin

in specific living germs, as deserving
of the prominence which physicians

generally have given to it. It is

merely an hypothesis, which has
become popular because it seems to

afford an easy explanation of certain

phenomena.
It may surprise many readers to

learn that only three or four diseases

are known, which are accompanied
with Bacteria in the blood under
circumstances which indicate that

those organisms may have produced
the diseases ; but it is not impro-
bable that either of these diseases

may occur, unaccompanied with the

organisms—we know that some of

them do occur under such circum-
stances.

With these few possible excep-
tions, whenever the germ theory has

been subjected to a critical micros-

copical examination by competent
observers, it has failed of support.

Nevertheless, there are those who
seem able to discover a specific liv-

ing organism for almost every di-

sease ; but we cannot be surprised

at this, when a physician who has

considerable local reputation as a

microscopist, expresses the opinion

that a blood-corpuscle is affected by
a fungns, when any careful observer

could see at a glance that the "fun-
gus " was nothing more than the

corrugated or shrunken appearance

of the dried corpuscle.

It should not be forgotten that

very few physicians or microscopists

are capable of conducting observa-

tions of this character. Medical and
microscopical literature is replete

with contributions upon this subject

from utterly incompetent observers
;

and some of their hastily formed
conclusions are so absolutely un-

founded, that it is surprising that

any man would publish them over

his signature.

We do not wish to appear unduly
skeptical about the existence of

living germs of disease. It is a very
difficult subject to investigate, and
it is not stranere that so little is
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known about it. Our opinion is,

that all the evidence in support of

the germ theory, is purely of a ne-

gative kind.

—Dr. J. Pelletan, the editor of the

Journal de Miei'ographie, has fa-

vored us with a notice in' his num-
ber for January, 1880, which we
feel bound to correct. He is in er-

ror when he writes that we an-

nounced stir le ton de la plus
grande juhilation that the Journal
de Micrographie was dead. We
certainly had reason to think that

Dr. Pelletan's journal was dead,

for the numbers which he promised
to issue in September, did not reach

us until some time in February or

March of the present year. This

fact, in connection with certain ru-

mors from European sources and
our personal experience with Dr.

Pelletan in a little matter of busi-

ness, led us to infer not only that

the journal had closed its carrier,

but also that the editor had taken

French leave of his creditors.

We would be much pleased to

learn that our information about

Dr. Pelletan is incorrect, and we
will then gladly make amends for

any injustice we may have done
him in thought or by words, so far

as it lies within our power to do so

;

but as the matter stands now we
have nothing to withdraw. As to

the Journal de Micrographie, we
have always mentioned it in high

terms of praise, and we were far

from feeling pleased when it disap-

peared from our exchanges.

—We hope that all microscopists

who can will attend the meeting of

the American Society of Micro-

scopists, which convenes in Detroit

on the 17th of August, and adjourns

on the 20th instant, and also the

meeting of the sub-section of micro-

scopy of the A. A. A. S., which I
occurs in Boston on August 25th,

as mentioned on page 117. Both
of the meetings will be interesting,

we have no doubt, but as yet ^ve

have not been informed what pa-

pers are to be read or what business

of general interest is to be trans-

acted at either of them. In our
next number we hope to give our
readers some information about
those matters.

NOTES.

—We notice a new edition (the fourth)

of The Microscopist, by Prof. J. H. Wythe.
It is a larger book than the former edi-

tions, and the price has been increased to

$5.00. Several chapters on the use of the

microscope in pathology, diagnosis, and
etiology have been added, with many
wood-cuts.

—The New York Microscopical Society

desires to have a complete list of all the

Microscopical Societies in the country,

with their post-office addresses. Secre-

taries of Societies would confer a favor

by sending the desired information to Mr.
Benjamin Braman, 117 E. 30th St., New
York, who is the Corresponding Secretaiy.

The Society has adjourned for the Sum-
mer ; the Fall meetings begin on the third

Friday in September.

—An instrument has been made by
Mr. Young, of Philadelphia, designed to

describe arcs of a few inches to infinity.

It is said that the machine will draw a

line " straighter than a straight-edge."

CORRESPONDENCE.

GLASS FOR SLIDES.

To THE Editor :—The article in the

April number of the Afiierican Monthly
Microscopical Jour7tal, on the subject of

cutting and grinding glass slides, was
read by me with interest. Will you be so

good as to place an inquiry in your jour-

nal addressed to microscopists in general,

and to the writer of the article named in
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particular, as to where one must go to

procure suitable glass for the purpose of

making slides, what kind of glass must
be inquired for, etc. ? , I find great diffi-

culty in procuring glass sufficiently thin,

and perfect enough to be used to mount
objects upon, and I think that any infor-

mation in regard to these points will be
acceptable to many readers of your jour-

nal besides myself. Of course, it is desir-

able to use nothing else but the " best,

polished, French glass slides, " but when
one is putting up hundreds of slides in

the course of a month, the great expense
of these tirst-quality slides is an impor-
tant item, and we are forced, sometimes,
to use very inferior grades of glass in

working in haste, especially when a quan-
tity of valuable material must be put up
immediately.

Henry V. Hull.

MOUNTING BOTTLE.
To THE Edtor:—My drop-bottle for

balsam, damar, etc., is made as follows :

Take a morphia bottle, and with a rat-

tail file, bore a hole through the centre of

its cork, through which pass a piece of

glass tubing, drawn to a point at the

lower end and somewhat expanded at the

upper. Cover the upper end with a rub-
ber bulb ; a nipple with the opening closed

by means of a heated rod will answer.
Put the medium into the bottle, insert the
cork, and it will be air-tight. Do not
squeeze the bulb while the cork is in the

bottle, for the tube and bulb would then
fill with the medium when the pressure is

withdrawn, thus rendering the apparatus
useless. When cement is desired, remove
the cork, squeeze the bulb till as many
drops as may be required are ol)tained,

and return the stopper. By care, the cork
and neck of the bottle will be kept clean

and the bottle always ready for use.

Chas. H. Cockey, M. D.

MICROSCOPICAL SOCIETIES

NEW YORK.

The last meeting of this Society, until

Fall, was held in the Mott Memorial
Hall, No. 64 Madison Avenue. The
Society has rented that hall for the en-
suing year, and is now more pleasantly

located than it has been at any previous
time since its organization. Regular at-

tendance at the meetings enables us to

speak confidently about the condition and

prospects of this Society, and we do not
hesitate to assert that the members have
reason to feel well satisfied with the pre-

sent outlook. Although the amount of

original scientific work done by the mem-
bers thus far has been very small, it

should be observed that the Society is still

young, and in a city like New York, where
science receives very little public apprecia-
tion, perhaps the first efforts of such a
society should be directed in such a way
as to make scientific study more attract-

ive to the people, if possible. Elsewhere
in this journal will be found a few ab-
stracts from an address by the President,

which was delivered at the beginning of

his term of office ; we commend them to

those who are interested in the work of

societies.

At the last meeting, which was rather

informal, some very interesting objects

were shown. Among them were the cir-

culation of blood in the foot of a frog
while under the influence of curare, and
beside this the circulation in the gills of a
young tad-pole, both by Mr. Wall ; P. mi-
gulatum, by Mr. Wales, under one of his

very excellent, cheap objectives, which
made the frustule a very attractive object,

and the beautiful volvox globator, by Mr.
C. S. Shultz.

During the past season several attempts
were made to add to the interest of the
meetings. The most successful plan was
suggested by Mr. C. F. Cox. He pro-
posed that at each meeting some particu-

lar subject should be chosen for general
discussion. The plan has been tried at

two meetings, and has succeeded admir-
ably. The subjects chosen were " Para-
sites," and " Moulds and their Fructifica-

tion," both of which proved very interest-

ing and instructive.

GRIFFITH CLUB, MICH.

The fascination of microscopical study
was well illustrated recently by the de-
monstrations of Prof. Chas. H. Stowell,

of Michigan University, before the Grif-

fith Club of Microscopy. He first showed
epithelial cells, which he obtained from
the side and roof of his mouth by a move-
ment of the tongue, and deposited upon
a glass slide. Skimming the air bubbles
from the top with a ])in, and removing
the surplus saliva with a piece of blotting

paper, he added a drop of staining fluid

to better define the cells, and placing the
preparation under a microscope, exhibited

a multitude of thin, transparent scales,

each about one-five-hundredth of an inch
in diameter, and containing a nucleus in
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the center. He then showed glandular

epithelial cells from the scrapings of the

liver of an ox, much smaller, but similar

in some respects to those previously

shown. The third demonstration was of

cells from the mucous membrane of the

roof of a frog's mouth, which exhibited

the extraordinary action of the cilia.

These cells were fringed with hair-like

protuberances, known as cilia, that moved
with great activity and regularity, and
seemed endowed with independent life.

The professor asserted that these cells

were very common in the human body,

noticeably in the bronchial tubes, where
the cilia, moving always in one direction,

were active in throwing off foreign sub-

stances injurious to health. The circula-

tion of blood in the feet of several frogs

rendered insensible by an injection of

woorara, was then shown.
One of the most noticeable features of

the evening was the exhibition and use of

twenty Ann Arbor frogs, which the pro-

fessor brought with him as scientific cu-

riosities, stating that they were a distinct

variety peculiar to Ann Arbor, and of

great rarity, possessing a most curious

and interesting resemblance to the human
body in one or two respects. Apologizing

to the ladies present for so doing, the

professor gathered the thirty gentlemen
present at one side of the room and ex-

hibited the distinguishing characteristics

to them.

Exchanges.

An exceedingly interesting demonstra-

tion on the subject of crystalization was
given on the evening of June 2d before

the Griffith Club of Microscopy, by its

President, Prof. E. W. Wetmore, who il-

lustrated the subject by allowing various

solutions to crystalize under the micros-

cope. Prof. Wetmore, Fred. H. Seymour
and Prof. Charles H. Stowell were ap-

pointed a committee to arrange for a

public entertainment, at which, by the

use of a stereopticon with a microscope

attachment, a great variety of microscop-

ical objects will be enlarged and thrown
upon a screen, so as to be seen by a large

audience. They propose in this way to

show chrystals forming, polariscope ob-

jects, circulation of the blood, the pulsa-

tions of a frog's heart, and many forms of

living animalcules.

We are pleased to observe the activity

shown by the members of ttj^ Griffith

Club, and although we cannot always

pubHsh the records of the meetings, which
we receive regularly, we will do so as fre-

quently as circumstances will permit.

[Exchanges are inserted in this column without
charge. They will be strictly.Iimited to mounted
objects, and material for mounting.]

Polyzoa, Palates of Molliisca, Foraminifera, Sponge
and Holdthurian-Spicules, Synapta-Anchors, Chirod-
ota-Wheels, Echinus-Spines, Minute Sea Shells, in ex-
change for Polyzoa, Foraminifera, Histological and
Pathological preparations, etc. Also, a quantity of

Sea Shells in exchange for Land and Fresh-Water
Shells.

F. M. HAMLIN, M. D., Auburn, N. Y.

J. J. B. Hatfield, Arsenal Avenue, Indianapolis,
Indiana, will exchange Bleached Plant-Sections for

good Diatomaceous material. List furnished on ap-
plication.

Pleurosigmas and other unmounted Diatoms, both
Fresh Water and Marine ; also Marine Algae, Ferns,
and a large quantity of miscellaneous microscopical
material in exchange for good mounted objects.

M. A. BOOTH, Longmeadow, Mass.

To exchange, well-mounted Slides of Hair for

mounted or unmounted specimens of hair from the
rarer animals ; lists exchanged. WM. HOSKINS,

208 S. Halsted street, Chicago, 111.

Nicely mounted Slides (opaque) of the Coal-tar
Derivatives, chemically prepared, crystalline in form,
showing their beautiful colors, in exchange for other
well-mounted material. Chemical name and formula
attached to each Slide. About a dozen varieties on
hand. F. L. BARDEEN, M.D.,

3054 Meigs street, Rochester, N.Y.

Vanadate of Ammonia, (N H ) V O , Slides for

the Polariscope in exchange for other Slides.

H. POOLE, Practical School, Buffalo, N. Y.

Slides mounted from injected Frog's Gall-bladder,

Liver, Kidney, Stomach, Intestine and other parts,

exchanged for other good and interesting prepa-
rations. "C. BLASDALE, M. D.,

Jericho, Queens Co., N. Y.

Well-mounted, selected and arranged Diatoms, for

good histological, pathological or anatomical prepara-
tion. State what you have, and terms of exchange.

W. W. RINER, Greene, Iowa.

Foraminifera from Sponge-sand, Marl-sand, and
Chalk ; Transparent Prisms of Carbonate of Lime
from fossil Shells ; Fresh and Salt Water Diatoma-
ceous material ; Carapaces of Rhizopods

;
polished

sections of Fossiliferous Limestones, Corals, etc., to

exchange for any microscopical material.

K. M. CUNNINGHAM,
Box 874, Mobile, Ala.

The American Monthly Micro-
scopical Journal.

Issued on or before the fifteenth

day of each month.
Correspondence should be ad-

dressed to the Editor, Romyn Hitch-

cock, 53 Maiden Lane, New York.

Terms : $1.00 per year ; single

numbers, 15c. To foreign subscrib-

ers, 6^ francs, or 5 shillings sterling.
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A new Injecting Apparatus.

I send you herewith a diagram
of an injecting apparatus designed

and arranged by Mr. Justin Spauld-

ing, of this town, which will be
found to be very simple in con-

struction, easy of manipulation, and
I think the most perfect in opei'a-

tion of any yet

contrived. The
amount of pres-

sure is under
perfect con-

trol, and can be
maintained at a

given point, or

diminished or

increased at

pleasure.

A is an or-

dinary wide-
mouth bottle

(of any conve-

nient size or

shape) connect-

ing by a glass tube and rubber
pipe (11) with an aqueduct faucet,

or with the tap of a vessel of water
at an elevation. -/ ^ is a glass

tube with an elastic pipe leading

to a small vial containing mer-
cury (C), and a tube (JV) through
which the mercury rises and in-

dicates the pressure employed, upon
an index (D). F K \^ a simi-

lar pipe and tube connecting with
the bottle JB^ containing the inject-

ing fluid, which is forced into the

specimen through the pipe and tube

G 0. The most important improve-
ment over other similar arrange-

ments is the addition of tlie bent

glass tube /, terminating in a small

aperture (Z), which permits the

constant escape of a small quantity

of the water (3/), and thus acts as a

governor to maintain a constantly

even pressure.

The connecting rubber pipes E,
F^ H, 0, may
be of any con-

venient length,

and the cost

of the entire

apparatus need
not exceed one
dollar, with the

exception of

the pipe and
stop-cock G,
and by using

a spring-clip to

constrict the

rubber pipe
this may be dis-

pensed with.

The pressure is, of course, regu-

lated at the faucet which supplies

the pipe H.
j^^^ ^ ^^^^^_

SpkinctFIEld, Mass., May, 1880.

A Useful Culture-cell.

BY GEORGE M. STERNBERG, SURGEON
U. S. A.

While in Havana, last Summer,
as a member of the Havana Com-
mission for the investigation of yel-

low fever, I made a large number
of culture experiments, for the'pur-

pose of ascertaining whether any
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particular organism would develope

in the blood of a yellow fever pa-

tient, enclosed in a culture-cell,

when proper ^precautions were taken

to prevent infection by atmospheric

germs. I may say here that my
resnlts were negative, and that while
" in certain specimens, kept under
observation in cultnre-cells, hyplio-

mycetous fungi and spherical bac-

teria made their appearance, after

an interval of from one to seven

days. The appearance of these oi'-

ganisms was, however, exceptional,

and in several specimens, taken

from the same individual at the same
time, it occurred that in one or two
a certain fungus made its appear-

ance, and in others it did not."

{PTelim. Rejp. of Havana Com. to

Nat. Boa/rd oj" Health). The in-

ference being that, in those speci-

mens in which organisms were
found, infection by atmospheric

germs occurred during the brief

time occupied in collecting and
enclosing the drop of blood in

the culture-cell.

In these and like experiments a

culture-cell is recpiired which will

preserve the blood in a fluid condi-

tion, free from atmospheric conta-

mination, and yet surrounded by a

sufiicient amount of air to furnish

the necessary oxygen to any orga-

nisms that may develope from

any genus that may b.e present

in the blood. In addition to this

it is necessary that a very thin

stratum of blood should be within

reach for examination by the high-

est power immersion objectives.

The Boldeman cell (made by Mr.

Otto Boldeman, 150 W. 16th Street,

New York), fulfils the first require-

ment, and is a very useful cell for

many purposes. In this cell a cen-

tral eminence is surrounded by a

circular channel, ground in the

glas-s which serves the purpose of

an air-chamber. The summit of

the central eminence is slightly con-

cave and the drop of fluid to be
observed is placed upon this and
protected with a thin glass cover,

which is attached to the slide by a

circle of cement, or simply by a

little oil.

The main objection to this cell,

formy purpose, was that the stratum

of blood held in the shallow cup of

the central eminence, was too thick

for satisfactory examination with

high powers ; that portion of the

fluid next the cover, which could be

brought into focus, being shut off

from the light by floating corpuscles

in the back-ground.

This difficulty led me to invent

the culture-slide here described,

which, so far as I know, is new.
A circular hole, about ^-inch in

diameter, is drilled through the

centre of a glass-slide. A very thin

circle of cement, ^-inch in diame-

ter, is then turned about this cen-

tral hole on one side of the slide,

and a thin glass cover is attached to

it by gentle pressure.

When the cement is thoroughly

dry, the cell is ready to receive the

drop of blood or other fluid which
is to be observed. This is placed in

Fig. 24.

the bottom of the cell (a. Fig. 2Jf) and
flows, by capillary attraction, into the

space below between the thin cover

and the slide until it extends to the

circle of cement by which the cover

is attached. We have thus a thin

stratum of the fluid, between the

points h and c, which may readily

be examined by inverting the slide

and bringing an immersion lens

down upon any point between the

central air-chamber and the circle of

cement by which the cover is at-

tached. Finally, the cell is closed
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by turning a still larger circle of

cement upon the upper surface of

the slide and attaching a larger thin

glass circle {d).

I have found this a cheap and
useful culture-cell ; and do not see

why it should not also serve a good
purpose as a cell in which to mount
objects either dry or in fluid. If

the manufacturers will furnish us

glass slips of different thicknesses,

having central perforations of }{ to

^-inch in diameter, we can easily

attach a thin glass cover to make
the bottom to the cell, and I see no
reason why these should not, for

many pui-poses, replace the various

cells in common use.

A Simple and Speedy Method
of Staining Animal and

Tegetable Sections.*

BY B. W. LOOMIS, M.D.

After cutting the sections, wash
them in water, and allow them to

soak for a while.

Transfer them to a solution of

aniHn violet in commercial acetic

acid ; the solution to be of the fol-

lowing composition :

—

Anilin violet . . 1 part.

Acetic acid . . . 300 parts.

The sections are to be left in the
solution until sufficiently stained,

which may be determined by re-

moving them from the solution to

clean water. If sufficiently blue,

they are then ready to be mounted.
If not sufficiently colored, return

to the solution.

The sections are mounted, after

the staining, by transferring them
to a clear glass slide, draining off

any excess of fluid and adding a

drop of solution of acetate of potash
of the following strength :

[| Acetate of potash . . 1 oz.

^ Water % oz.

* Report of a paper read before the
Central New York Microscopical Society.

Cover, and fasten the cover with
varnish, permanently if you wish.

The advantages of this method
are its simplicity and the beauty of
the results attained. The disad-

vantages are that the specimens
may fade within a year or two.

This method is taken from Orth's
recent work on histology, and is

one strongly recommended for de-

monstrating the structure of car-

tilage.

Stkacuse, jS^. Y.

On the Double and Treble Stain-

ing of Animal Tissues, with
a Note on Cleaning Thin

Cover-Glasses.*

By Heneage Gibbes, m. b.,

F. K. S. M.

While engaged last year in an
examination into the structure of

the Vertebrate spermatozoon, I tried

the effect of a large number of
staining agents, and succeeded at

last in staining the head and body
of the spermatozoon of Triton
crutatus different colors, showing
thereby a different chemical re-

action. This led me to try these

stains on sections of animal tissues,

and the specimens under the mi-
croscopes will show with what re-

sults. It may be interesting to

give a few details of the different

processes I have used, in the hope
that some one who have more
leisure than myself may work out
the subject thoroughly.

The tirst double-stain to be men-
tioned is the well-known picrocar-

mine and logwood, which gives

very good results in sections of

skin and other parts. I have also

found it answer better than any
other stain in an investigation into

the development of spermatozoa, in

* From youmal Royal Microscopical So-
ciety.
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wliich I am at present engaged
with Dr. Klein.

There is one point which greatly

facilitates a good result with this

process—that is, after staining the

sections in picrocarmine to place

them in plain water acidulated with
a few drops of acetic or picric acid

for an hour before staining with
logwood ; they take the second stain

better and do not fade afterwards.

The next process consists of

—

1. A solution of carmine and
borax.

2. A mixture of hydrochloric

acid and absolute alcohol.

3. A solution of indigo-carmine.

The carmine solution is prepared

by mixing
Carmine, . . . half drachm
Borax, . . . two drachms
Aqua, .... two ounces

and pouring off the clear fluid. It

must not be filtered. Three or four

drops of this solution are placed in

a watch-glass, and the sections im-

mersed for a few minutes ; they are

then removed to a mixture of hy-

drochloric acid and absolute alcohol,

one part of the acid to twenty parts

of alcohol, and allowed to remain
there until they take on a bright

rose color ; this happens in a few
seconds. They must then be

washed in methylated spirit several

times to remove the acid, when
they will be ready for staining with
the indigo-carmine, which is pre-

pared in the following manner

:

A saturated solution of indigo-

caiTnine is made in distilled water
and Altered ; a portion of this solu-

tion is then added to some methy-
lated spirit until it has attained a

moderately deep-blue color ; this

must then be filtered to remove the

coloring matter, a good deal of

which is precipitated ; it will then

be lit for use.

A small quantity is placed in a

watch-glass, and the sections al-

lowed to remain until they have a
distinctly blue color.

I have found this process very
useful in pathological investigation,

especially in the Carcinomata ; and
in specimens hardened in chromic
acid it does away with the tedious

process of passing them through a
solution of bicarbonate of soda.

This method is modified from
one mentioned in the Americcm
Quarterly Microscopical Journal
by Dr. Seller.

I next come to the anilines ; and
of these, after a large number of

experiments, I have found roseine,

aniline violet, aniline blue, and
iodine green, give the most satis-

factory results. The principle I

worked on was to make a spirituous

solution of one color and a watery
solution of another, and in this way
I could depend on the result.

I made solutions of roseine and
aniline violet in spirit, and of ani-

line blue and iodine green in dis-

tilled water. A few drops of one
of the spirit solutions being placed

in a watch-glass and diluted with
spirit, the sections were immersed
for a short time (this will depend
on tlie strength of the solution and
the tissue itself, as some stain more
quickly than others) ; they ought to

be taken out of the stain and exam-
ined in clean spirit, and a little

practice will soon show when they

are stained enough. They are then

washed in methylated spirit until

no more color comes away from
them. A little of the aqueous
solution is now placed in a watch-

glass and diluted, the section is re-

moved from the spirit to it ; the

spirit causes the section to spread

itself out and float on the watery
solution, and it may be seen taking

on the new color. For a light stain

this is sufficient, and it need not be

wholly immersed. It is then well

washed in plain water and placed
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in spirit, when more of the first

color generally comes out. When
it is quite clean, it is ready for

mounting in the usual way. This

is a very good process for double

staining, and if the section is of the

same thickness throughout, the

staining will be perfectly even, and
each color will have picked out

those tissues for which it has a

special affinity.

To stain with more than two
colors is much more difficult, as

they so often combine and produce
an entirely different color uniform
throughout. I have obtained the

best results from chloride of gold

or picrocarmine with the anilines

just mentioned.
The specimen of a rat's tail was

first stained with chloride of gold
in the usual manner, and then sub-

mitted to the aniline process I have
ah'eady described.

To stain with picrocarmine I

make a dilute solution about ten

drops to a watch-glass of distilled

water, and leave the sections in it

for about half an hour ; the time
will vary with the tissue and the

manner in which it has been pre-

pared. They are then removed to

plain water acidulated with a few
drops of acetic or picric acid, and
left in it for an hour, after which
they are ready for the aniline process.

This method succeeds very well

in the tongue of different animals,

as will be seen from the specimens
under the microscope ; and I can
also sa}' that it does equally well in

every other tissue as far as I have
tried it. But its great utility con-

sists of, I think, in its power to dif-

ferentiate glandular structures ac-

cording to their secretions. For
instance, in the section of dog's

tongue the ordinary mucous gland
will be found to have taken on a

purple color, while serous glands
which supply the secretions to the

taste-organs stain a totally different

color. Again, in an examination
I made lately in a case of Dysid-
rosis I was able to stain the duct of

the sweat-gland an entirely different

color from the surrounding tissues,

and so demonstrate its relation to

the vesicles. For minute structures,

such as the dividing nuclei of ger-

minating epithelium or developing
spermatozoa, I think logwood is far

above every other stain, and when
used with picrocarmine I find its

effect is intensified. The carmine
and indigo-carmine process is of

great use in demonstrating the

blood-vessels in the web of the

frog's foot, the tail of the tadpole,

and similar structures, as it entirely

does away with the necessity of in-

jecting them, and shows the vessels

in their natural state, without the
bulges in them depicted by some
writers, which are caused by the in-

jection mass unduly distending

them. It also shows the amyloid
substance in amyloid degeneration
of the liver to perfection, as the

blue stains it alone.

I should like to call attention to

the great importance of preparing
all tissues properly in the first in-

stance, as unless this is done no
good result can be obtained from
any staining process. Every speci-

men properly prepared will bear
the highest magnifying power that

can be applied to it, and will show
plainly the structure of each epithe-

lial cell, muscular fibre, or other

element of which it may be com-
posed, and it is utterly impossible

to make a good specimen unless it

has been first properly hardened.
o

An Undescribed Point in the
Histology of the Foetal Lung.*
BY PROF. LESTER CURTIS, A.B., M.D.

During the whole of one's life

* Read before the State Microscopical
Society of Illinois.
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the lungs are among the most active

and important of his organs. All

the blood in the body passes through
them in the course of a very few
minutes to be aerated. The vessel

which carries the blood to these

organs is called the pulmonary ar-

tery. Before birth, however, the

blood is aerated by another organ,

and the lungs have scarcely any
function. They, of course, can re-

ceive no air and lie as collapsed,solid

bodies in the cavity of the chest.

The blood which after birth is car-

ried to them in such volumes is, at

this time, in great part taken to

other parts of the body by a branch
which is, after birth, closed. The
lungs receive abundant nutrition

from another set of vessels, the

bronchial arteries, which are deri-

ved from tlie aorta. At this period

of life very little blood is conveyed
to the lungs by the pulmonary ar-

tery, which is afterwards called

upon so suddenly to convey such
volumes of blood. As to the con-

dition of this vessel before birth, I

have never seen anything printed.

I have happened upon some ob-

servations which throw light upon
this subject.

Some years ago, I made an injec-

tion of the blood-vessels of the lung
through the pulmonary artery of a

new-born child, that had never
breathed. I cut the injected lung
into sections, and examined great

numbers of them in connection

with Professor H. A. Johnson,
of this city.

While making these examinations

we came upon appearances which,

at first, puzzled us. The structures

in question were sometimes round
and sometimes in longer or shorter

ovals. The outer portion consisted

of several concentric layers inter-

spersed with bright, oblong nuclei.

Within was an irregular star-shaped

apperance, of a blue color from the

prussian-blue injecting material.

Very soon the interpretation dawn-
ed upon us. What we saw was the
undistended pulmonary artery. The
vessel during foetal life receives a
large quantity of nutriment from
the bronchial arteries. Its walls

grow to the full thickness they are

to be after birth, but there has been
no force to stretch them out to their

subsequent diameter.

The force of the injection had
been sufficient to drive the fluid

through the vessel, but not to dis-

tend it.

The fact might be inferred almost
without observation and this, per-

haps, is the reason that it has not
been described.

Soon after the observations were
made, specimens were exhibited at

a meeting of the State Microsco-

pical Society of Illinois. A brief

description was printed at that time
in the Transactions of the Society,

which were published in the Lens.

The above facts seem to be of

some practical importance in a

medico-legal point of view, as the

contracted condition of the vessel

indicates with certainty that the full

volume of the blood has not been
sent to the lungs, and consequently

that the child has never breathed.

Directions For Cleaning

Diatoms.

{Continuedfrom page 110.)

It should have been remarked in

the former paper, that although

distilled water is not necessary, ex-

cept for the final washings, filtered

water must be employed through-

out, otherwise it Mnll often happen
that after the diatoms are cleaned,

a glance through the microscope

will reveal filaments of algse from
the water, or, what is a far more
serious matter, diatoms which do
not belong to the gathering may be
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introduced. In this way fresh-

water diatoms may be mixed with

those from marine sources, and
great confusion may result. In

every case, therefore, where water
is mentioned in these papers, fil-

tered water is meant.

SULPHURIC ACID PROCESS.

This process is applicable to al-

most every gathering, whether of

recent or fossil forms. When the

gathering consists of diatoms with-

out much mineral matter, and the

principal object of the cleaning is

to oxidize organic matter, it is not

necessary to go through the opera-

tions numbered 7 and 8, but pro-

ceed directly with operation 0.

However, in order to make this

process applicable to almost every
case, we give it in detail. We
would advise its use when fossil de-

posits are to be cleaned ; witli fresh

gatherings which contain much ex-

traneous organic matter (a large

admixture of Confervffi for exam-
ple), and with all specimens which
contain much mineral matter (lime,

magnesia, clay, silica, etc.). It will

be found a particularly good pro-

cess for guanos and mineral depos-
its generally.

6. Disintegrate the material, if

necessary, by one of the following
processes

:

a. Place the lumps in a suitable

glass, porcelain, or iron vessel, pour
on a quantity of water sufficient to

cover them, and shave in some
common hard soap, so as to make a

rather strong solution of soap.

Set the dish on the stove where the
mass will boil slowly for several

hours, replacing the water as it

evaporates. The boiling will prob-
ably reduce most of the mass to the
condition of a fine powder. Pick
out the lumps which remain, or

pass the mass through a fine sieve,

and after washing the fine matei'ial.

to remove the soap, proceed to the
next operation (7). This is proba-
bly the best process for siliceous

deposits.

}). Boil the lumps in a solution of

washing-soda, in the same manner
as described in a.

G. Boil in filtered water alone, for

several hours. This process serves

very well in some cases, as with loose

clays, marls, etc.

rl. Calcareous deposits, as chalkt>

and marls, may be most easily dis-

integrated by boiling in water acidi-

fied with hydrochloric acid. Just
sufiicient acid should be added to

maintain a constant, but not very
rapid, evolution of gas.

It has been advised to boil the
highly siliceous deposits in strong
alkali, but except in the case

of specimens which resist tlie

long continued action of the soaj)

solution (a), such severe treatment
is not advisable. Alkaline soluti<jns

act upon the silica of the frus-

tules and would eventually dissolve

them, but the soap solution does
not seem to act so rapidly as the
caustic alkalies or their carbonates.

These processes for disintegrating

masses containing . diatoms will be
successful for most specimens, but
they cannot be expected to succeed
in every case. When they seem to

fail completely, try boiling in strong
hydrochloric acid ; if this fails, try

strong sulphuric acid.

7. The fine powder from opera-
tion 6, while still moist, or the fresh

material, either wet or dry, should
be treated with rather strong hy-
drochloric acid by boiling in a test-

tube, or a glass beaker for a few
minutes. This boiling removes
most of the mineral matters—lime,

magnesia, iron, and at least a part

of the alumina. The presence of
any appreciable quantity of iron

will cause the acid to assume a yel-

low color ; if efi^ervescence takes
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place wlien the acid is added, lime

IS probably present ; the operation

must be continued until the effer-

vescence ceases.

Wash out the acid with filtered

water, and proceed as in 8. (After

some experience the operator will

be able to judge whether the pro-

cess described in 8 will be sufficient

to complete the cleaning, or whether
he may neglect it entirely and pro-

ceed with 9.)

8. Boil the moist material from
T with strong nitric acid, as de-

scribed in operation 2 (page 109).

In case it is not deemed necessary

to proceed with 9, the boiling

should be thorough, and the crys-

tals of potassic chlorate should al-

ways be used (2). If much organic

matter is present, it is always ad-

visable to make use of considerable

chlorate, and then to proceed with
9. Wash out the nitric acid, and
if the material is quite dark in

color, and seems to have much or-

ganic mattter mingled with it, it

should be dried; however, if it

seems to be quite free from organic

matter, the drying is not necessary,

although the writer usually prefers

to do it. Proceed with operation 9.

9. This is the ffnal operation, and
if carefully conducted, is sure to be
successful in destroying every trace

of organic matter.

The residue from 8, or in some
eases the raw material, preferably in

the dry condition, is placed in a large

test-tube, or in what is much better, a

porcelain evaporating dish, with a

glass funnel inverted over it for a

cover, to prevent spattering. Pour
over the mass, enough strong sul-

phuric acid to more than cover it,

and heat until dense, white fumes
are given off. Then raise the fun-

nel and add crystals of potassic

chlorate, cautiously from time to

time, and continue the additions

until the mass becomes of a clear,

white color. The entire operation

should not take over fifteen minutes,
for any specimen.

When there is considerable or-

ganic matter present, the first ef-

fect of heating the acid is to char,

or carbonize it ; and when this

takes place, it often seems impossi-

ble to succeed with the oxidation.

Consequently, if the acid begins to

blacken or to become discolored

before the dense white fumes ap-

pear, a few crystals of the chlorate

should be added immediatel}'^, but
do not add more than are necessary

to prevent the blackening, until the

acid becomes very hot. This diffi-

culty will not be encountered, if

the chlorate is used in sufficient

quantity in operation 8.

By following these directions,

and using only sulphuric acid of

the full strength (pure commercial
acid), there will be no danger of

forming the very insoluble com-
pound, which troubles many who
attempt to work this process.

Allow the acid to become per-

fectly cool, and then pour it slowly

into a large volume of filtered

water in a glass beaker, stirring the

water constantly with a glass rod.

Do not pour the water into the

acid, for the heat produced by their

combination, might crack the dish.

10. Wash the mass in the beaker
until every trace of acid is removed,
then proceed as in operation 4

(p. 109).

The principal advantage which
the sulphuric acid process possesses

over all others, is its powerful ox-

idizing action. The high tempera-

ture at which sulphuric acid boils,

enables us to make use of the

chlorate under much better con-

ditions than in any other process

;

and the acid itself dissolves the last

traces of iron and alumina, that may
have remained after the previous

operations.
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The Preparation and Monnting

of Microscopic Objects.

III. On page 95 it is stated that

rings of "sheet-caoutchouc" are

useful for mounting diatoms. This

is an error : what we intended to

say was sheet-gutta-percha, but we
did not observe the mistake until

after the article was printed.

In Science for July 17th, there

is an article by Prof. H. L. Smith
on "Dry Mounts for the Micros-

cope," in which he speaks in favor

of the sheet-gutta-percha for dia-

toms. He also favors shellac rings,

and recommends that the shellac be
colored by rubbing it up with
" diamond black."

As regards the use of wax in

mounting, Prof. Smith was the first

to suggest it, but he now writes

:

" The number of spoiled speci-

mens, especially of diatoms and
delicate transparent objects which
I can now show, proves that this

method of mounting is decidedly

bad."

The fault with the method is,

that after a time a dew-like deposit

will form upon the cover-glass, and
perhaps upon the object also. What
rrof. Smith writes is the result of

long experience, and it is sufficient

to lead microscopists to discard the

wax-cells entirely, unless they can

be covered by some coating of ce-

ment, that will prevent the forma-

tion of the deposit complained of.

Prof. Smith also says that a de-

posit of a simular character will

form, if asphalt is used for the cells.

In view of all this, the mounter
will be puzzled to know what he
can use for his cells. It is a difiBcult

question to answer, but we would
advise the use of the sheet-gutta-

percha for thin cells, shellac for

thicker ones, and the curtain-ring

cells for the very thick ones, made
with wax as described in page 96,

but with the wax entirely covered
with hard balsam dissolved in ben-
zole.

Mounting in Fluid. Among the
many processes for mounting in

fluid, only two or three of the sim-

plest are really good, for with most
of them the cement will eventually

creep under the cover. We vouch
for the excellence of those here
described, if the directions are care-

fully followed.

Fluid mounting is applicable to all

objects that are sufficiently transpa-

rent. It is advisable when the ob-

ject is too delicate for a balsam-

mount and its structure is not weU
shown in the dry condition.

The fluids employed are usually

one of the following solutions : Dis-

tilled water ; water with 5-10 per

cent, of carbolic acid ; camphor wa-
ter ; mixtures of water and glycerin

;

pure glycerin ; special preserva-

tives.

The process is the same for all of

these, and for any fluid which does

not dissolve the cements employed.
The cell must first be made, and

for this purpose shellac is the best

cement ; it should be used rather

thick, and a very deep cell can be

turned up by means of the knife-

blade and the turn-table. A num-
ber of cells of different depths should

be kept on hand, so as to be per-

fectly dry and hard when they are

wanted for use.

The objects should be perfectly

permeated by the fluid in which
they are to be mounted, before they

are placed in the cell. The mount-
ing is conducted as follows

:

a. Choose a shellac cell of a suit-

able thickness, put it on the turn-

table and run a layer of benzole-

balsam upon it, using a solution that

is just thin enough to flow freely.

Set aside for about one minute, or

until a thin skin has formed upon
the balsam.
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h. Invert the cover of a pill-box

and lay the slide upon it, then place

a large drop of the preservative

within the cell, and cause it to flow

so as to touch every part of the cell.

Transfer the objisct to the slide and
arrange it properly by means of

needles.

c. Take a mounted needle in the

left-hand, and in the right the cover

in a pair of forceps. Place the

needle-point on the cell on the left-

hand side, and place the edge of

the cover against it on the cell

;

then let the cover down slowly, so

as to disarrange the object as little

as possible, breathing upon the

lower surface, so that the fluid may
readily come in contact with it.

When the cover is down, press it

into the still soft balsam, but apply

the pressure only around the out-

side ; otherwise too much fluid is

likely to be forced out, and a bubble
of air will enter when the pressure

is removed. Let the slide stand for

a few minutes, then wash it carefully

by a gentle current of water from a

tap or sponge, and set it aside to

dry.

d. When dry, run a circle of ben-

zole-balsam around it, after which
the slide can be set aside for months,
before the finishing process is car-

ried out. In this condition the object

will keep for any length of time if

undisturbed, but after a while the

balsam becomes very brittle, .so that

a more elastic cement is required to

protect the slide from the effects of

rough usage. We are accustomed
to set the slides away immediately
after the last layer of balsam is ap-

plied until a number have accumu-
lated to undergo the finishing oper-

ations together.

e. Finish the slides by applying
several coats of the mixture of as-

phalt and gold-size, followed by a

final coat of plain asphalt to give a

glossy black.

The above process will suffice for

mounts in strong glycerin. Many
mounters have discarded glycerin as

mounting medinm because they have
failed to find a cement that will re-

tain the glycerin. They have tried

shellac, but it has failed them. Now,
we speak from considerable expe-

rience witli glycerin as a mounting
medium, and we do not hesitate to

assert that shellac will make a per-

fectly tight and impervious cell for

a glycerin mount, and we prefer to

use shellac instead of the benzole-

balsam for mounting with strong

glycerin. The secret of success

seems to be in washing off every
trace of the glycerin, before the se-

cond coat of shellac is applied.

Microscopists are indebted to Mr.
C. Van Brnut, of New York, for

the process of cementing the cover

with benzole-balsam and gold-size

and asphalt.

Improvement in Making Wax-
cells.

BY JOHN D. WHITE.

For making wax-cells when they
are wanted smoother and handsomer
than they can be made with a punch
alone, I recommend the following

process as simpler and easier than

that of Dr. Hamlin, described on
page 46. With home-made punches
of ordinary brass tubing (cartridge-

cases answer very well), cutout rings

and disks a little larger than the

finished cells are to be, and fasten

them to the slides by pressure and
gentle warmth, after centering as

accurately as possible. Then, with

a tool made by bending a small

chisel at a right-angle about half

an inch from the edge, turn or scrape

the cell on a turn-table until it is of

the right size. If the tool is sharp,

a beautifully polished surface will

always result. The chisels which
accompany sets of brad-awls are
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just rig-lit, but any flat piece of

steel, ii not too heavy or clumsy,

will do. The cutting- ed«:e should
be about one-foui'th of an ineli

wide. Punches and all tools used
for cutting wax should always be
dipped or moistened in starch, pre-

pared precisely as for laundry use.

This oj)erates much better than
water, or indeed anything else.

Parasites on Diatoms.

Prof. J. Brun has contributed

some interesting notes on "The
Diatoms " to Brehissonia. The
article in the last number of that

periodical begins with an account
of their parasites, which may prove
of interest to some readers of the

JOUUNAL.
" There is no living creature

which has not its parasites ! The dia-

toms, small as they are, also have
theirs. So it is true that among the

creatures infinitely small, we still

find " /(? comhat de la vie "and " la

hitte poup l- existence,^^ diVi(\. if the

large in general eat the small, quite as

often the small when united kill the

large. Among the diatoms the para-

sites are always other algce.

" Five common diatoms, Witzs-
chia linearis and sigmoidea^ Syn-
edra splendens and Cymbelld macu-
lata and cymheforme are some-
times found covered with a filamen-

tous parasite having the aspect of

large, transparent hairs, straight,

rigid, and of a very pale yellowish-

green. Strongly illuminated and
considerably magnified ( x 1200),
they appear like a series of vesicles

united like a string of beads. This
is the Leptothrix rigidula, Kg.
The living frustule is not restrained

in its movements, and when (under
the microscope) it encounters an
obstacle in the water, one observes
the filaments bend at their base,

but reassume their form immediate-

ly that the obstacle is passed.

Coiling in water, or the action of

nitric acid, removes the filameiit-s

which are not, therefore, of a sili-

ceous nature. Potassa distends them
and alcohol does not turn them
green, thus proving the absence of

diatomine.
" It is evidently this parasite that

Ehrenberg (PI. 21, Fig. 11, Edit.

1838) and. more recently other

naturalists, have taken for motile

cilia (organs acting as oars). So
said Kiitzing (Baccil., p. 26 and
Figs. 61, pi. 3 and 11, pi. 7), which
seems to indicate that he considered

that these appendages formed part

of the diatoms. I have a prejDara-

tion in water, in which this same
Leptothrix adheres at the same time
to Syriedra parmda and to the fil-

amentous alga ( Zijgnema ) upon
which the Synedr-a is itself a para-
site ; also another prepai-ation in

which it adheres at the same time
to Staurosira parasitiGa, and to

'

the NitzscJiia linearis^ which it car-

ries, thus affording the curious phe-

nomena of three parasites super-

posed in a space of five or six

hundredths of a millimetre."

The remainder of the article

treats of the development and re-

production of diatoms in a very in-

teresting manner, concluding with
some remarks about collecting them.

In this connection, the question

presents itself, on what grounds
can diatoms be classed as parasites ?

"We may be willing to admit that

the Leptothrix grows as a parasite

upon the diatoms, but even this

must be regarded as doubtful until

it can be proved that the alga draws
its nourishment, at least in part,

from the diatom. It does not ap-

pear, however, that the filaments

are parasitic any further than that

they are attached to the diatoms.

This is a subject that deserves in-

vestigation.
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As to parasitic diatoms, we are

hardly prepared to believe that

diatoms can grow as parasites, in

the sense of deriving their nourish-

ment from the plants to which they

are attached.

We cannot approve of the use of

the term parasite, in the sense which
Prof. Brun seems to have applied

it in the above translation.

Classification of the Protista.*

BY ERNST HACKEL.
[Translated by Henry M. Douglas.]

Class I.—MONEEA, Hackel.
Organisms without organs. The

entire body of one of these most
simple organisms, consists of noth-

ing more than a bit of plasma or

primitive jelly, an albuminoid com-
pound, not differentiated into pro-

toplasm and nucleus. Every moner
is, therefore, a cytode, but not a

cell. Form mostly indeiinite, with
shifting projections. Movement
sometimes by lobe-feet, sometimes
by foot-feet, sometimes by false-

fe^t. Nourishment taken in various

ways. Reproduction asexual, by di-

vision, budding, or formation of

spores. Life in water, mostly in

the ocean, also parasitic in other

organisms.

Order 1. Lobomoneea, H, Mon-
era of varying, indeiinite form,

moving by lobe-feet (lobopodia)

—

blunt, linger-like projections, most-

ly without branches, as in amcebee.

Genus : Protamceba {primitiva,

aquilis, etc.).

Order 2. Khizomonera, H. Mon-
era of indefinite, changing form,

moving by root-feet (pseudopodia)

—long, fine, thread-like projections,

* [In publishing this classification of the

Protista, it isbelieved that it will be of no
little value to students of the minute organ-

isms. It is a classification with which English
readers are not generally familiar, and for

this reason it will doubtless prove to be of

interest.

—

Ed.]

generally branched and coalescing

into a net-work, as in the Rhizo-
pods.

Genera : Protomyxa {auran-
tiacd) ; Vam/pyrella {spirogyra) ;
Bathyhius {H'dckelii).

Order 3. Tachymonera, H.
(Synonyms : Schyzomycetes, Bac-
teria.) Monera of definite form,
mostly staff-shaped or thread-like,

whose rapid tumbling or swinging
motions are produced by extremely
fine lashes {flagella)^ as in the lash-

swarmers {Flagelleta). RejDroduc-

tion asexual, mostly by cross-di-

vision. Produce decom]3osition and
putridity of the organic fluids in

which they live. Probably the cause

of many diseases.

Genera : Bacterium {monas)
;

Vibrio {lineola)/ Spirillum {tremu-

lans).

Class II.—LOBOSA, H. (Syno-

nym ; Amoebina, Rhizopoda, In-

fusoria, Protoplasta).

One-celled organism (rarely syn-

cytia) whose cell-body is sometimes
naked (Gymonolobosa), sometimes
partly hidden in shells of various

forms (Thecolobosa). Movement by
lobe-feet (lobopodia) which appear
and disappear at various places

on the surface. The nourishment
is surrounded by these lobe-feet

and pressed into the cells. The
protoplasm-body of the cell is

frequently separated into a light-

colored, firmer, cortical stratum
(exoplasma), and a dark, fine-

grained, softer medullary stratum

(endoplasma). Often it contains

one, or several contractile vesicles

(vacuoles), sometimes lasting, some-
times changeable. The nucleus is

usually simple ; rarely there are

several present. Reproduction as-

exual, mostly by division, more .|

rarely by budding, or spores.
*

The Lobosa live mostly in water,

rarely in the earth, or parasitic in

other organisms.
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Order 1. Gymnolobosa, H.
Lobosa with naked, soft body, with-

out shell.

Genera : AmcBba {priiiceps ) /
Podostoma {filigerum); Petalopus
{dvffktens).

Order 2. Thecolobosa, H. (Syn-

onyms : Lepamoebae, Arcellinse,

Amosbse, Cataphractse).

Lobosa with a shell or cell-mem-

brane, by which the soft body is

partly covered.

Genera : Arcella {vulgaris)', Dif-
jlugia {phlonga) / Quadrula {sym-

metrica).

Class III.—GREGARIN^, Du-
four.

One-celled organisms, or chains

of little cells, attached to each other

in rows on all sides, by a soft, thick,

elastic skin. This cell-membrane
is smooth, without any opening,

often provided with a hook-shaped
attachment. The protoplasm is

very elastic and contractile, with
numerous granules. The nucleus
is large, usually light-colored and
spherical, with a lesser nucleus, or

nucleolus within. The worm-like
movements of the creeping cells

take place by contractions of the

cortical stratum of the protoplasm,
which lies immediately beneath the
membrane, and is sometimes dif-

ferentiated into filaments resem-
bling muscles. All the Gregarines
live as parasites in the intestines or

body- cavities, more rarely in the

tissues, of animals, especially of

worms and articulates.

They live upon the juices of the
animal which pass through the
membrane into the interior of their

bodies by endosmosis. Reproduction
asexual, by division or by spores ; in

this case a single greparine, or sev-

eral Gregarines coalescing, form
themselves into a ball, and become
surrounded with a capsule. The
nuclei then disappear, and the pro-

toplasm breaks up into numerous

ferm-cells or spores (Porospermese,

'seudonavicellse). Afterwards a

moner comes out of every cell, and
by the formation of a nucleus,

changes to an amoeba; when the

latter covers itseK with a membrane
it becomes a Gregarine.

Order 1. Monocystida, Stein.

One-celled Gregarines.

Gregarine body a simple cell, with

a single nucleus.

Genus : Monocystis {agilio).

Order 2. PoLYCYSTroA, H. Many-
celled Gregarines.

Gregarine body, a chain of two
or three cells (rarely more) strung

together, each cell with a nucleus.

Genus : Didymophes {paradoxa).

Class IV. — FLAGELLETA,
Ehrenberg, (Synonym : Mastigaria.)

One-celled organisms, more rarely

caenobia or cell masses, of few or

many loosely united cells, moving
by one or more flagella—^long,

thread-like continuations of the pro-

toplasm, which swing here and
there like a whip-lash—cell-body

sometimes naked, sometimes en-

closed by a sheath having an open-

ing from which issues the flagellum.

The flagellates seldomgrow attached

to objects in the water, usually they
swim free. In many of them, rest-

ing and moving conditions alternate.

Propagation takes place by di-

vision, chiefly during the resting-

state. ^Nutriment is assimilated

sometimes by absoi-ption (endos-

mosis), sometimes through a cell-

mouth (cystostoma). Reproduction
asexual, generally by division ; more
rarely by budding or by spores.

Indications of asexual distinction

are observed in certain forms (Yol-

vocinse).

Order 1. Nudoflagellata, H.
Naked flagellates. Flagellates with

naked cell-body without a chaplet

of cilia.

Genera : Euglena {viridis); As-
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ta^ua {hcBTnatodes); Phacus {longi-

canda).

Order 2. Thecoflagellata, H.
Slieathed flagellates. Flagellates

without a cliaplet of cilia; body
enclosed by a sheath or shell.

The flagella come out from an
opening of the shell. Often the
shell is fixed upon a stationary

pedicle.

Genera: Salpingmca ((inarind);

Dinohryon {sertularia).

Order 3. Cilioflagellata, J.

Miiller. Flagellates with a circlet

of short cilia about the middle of

the cell-body ; the latter is enclosed
in a bivalve shell. Between the
two halves of the shell, issue the
long whip and the cliaplet of
cilia.

Genera : PeridiTimi7i{oculatum),
(Jeratiw/n (tt'ipus).

Order 4. Cystoflagellata, H.
Bladder flagellates.

Flagellates without cilia, with a

great bladder-like cell-body, which
besides the flagellum has a peculiar

lash-like appendage, and a staJff-like

mass within.

Genera : NoetiluGa {miliaris),

Septodiscus {rnedusoides).

Class y.—CATALACTA, H.
One-celled organisms which are

joined for a time into a coenobium,
but afterward live separate. The
coenobia are swimming, jelly-like

balls, made up of numerous cells

which are joined in the centre of

the ball ; vibrating cilia issue from
the surface. The hermit-cells (mon-
ocyta), which arise from the break-

ing up of the coenobia, at first move
by swimming like the flagellates,

afterwards they change into creep-

ing, amoeba-like cells, and Anally

draw together into a globe and be-

come surrounded by a capsule.

A new coenobium arises within
this capsule, by repeated cell-di-

vision, and is finally set free. The
catalactas are found both in the sea

and in fresh-water.

Genera : Magosphoera {plan (da) ;

Syn lira {nAiella).

The Simplest Forms of Life.—IT. Family Volvocina.

Individuals spherical, containing chlorophyll, with two cilia on one end, one or
two (seldom three) contractile vesicles within, which can usually only be seen during
perfect rest, with nuclei and pigment spot, in families or single, enveloped with
transparent jelly, from which the cilia extend. Colonies have a rolling movement.

Individuals united in families in gelatinous envelope,

families spherical,

ball hollow, individuals in the periphery, Volvox.

ball solid, with 4-64 individuals within, Pandorina.

ball solid with 8 individuals within, Stephanosphsra.
families tabular, four cornered,

.
Gonium.

Individuals living singlv, Chlamidomonas.

I. Gen. Yolvox^ Ehr. Individuals

spherical, small, in the circumfer-

ence of a large, hollow, gelatinous

ball, which is formed by the close

pressing together of the gelatin of

the individuals. The latter produce
daughter-colonies by cell division,

which are pressed into the interior of

mother-cell and perfect themselves.

There is besides this a kind of

sexual reproduction, which was ob-

served by Stein and Busk, but
which has been more carefully stu-

died by Cohn and Carter. Large
colonies develop certain individuals

as females, others as males. The
former are the larger and elongate

without dividing. The males divide

into a large number of linear bo-

dies, which are to be regarded as

spermatozoids (from a botanical

stand-point as raicrogonidia). They



1880.] MICROSCOPICAL JOURNAL. 155

I

pass into the cavity of the ball,

gather around the female cells (ma-

crogonidia) and become fused with

them, which then become snrronn-

ded with an envelope with conical,

pointed projections ( Volvox stellcb-

tus Ehr.). The chlorophyll is

then replaced by starch and red or

orange colored oil.

V. Globato7% Ehr. (with V. aio-

reus, Y. stellatus, and Sj)ha3rosira

Dolvox^ Ehr.) Ball as large as 0.65d.

Common, generally single, at times

very abundant in undisturbed

ponds.

II. Gen. Pandorina, Ehr. {Bo-
tryocystis, Ktz.) Individuals pressed

close together, and therefore angu-

lar, surrounded with a co)nmon,
thick, gelatinous envelope, which, in

old colonies becomes double. Mul-
tiplication takes place by the break-

ing u}) of the colony, rounding of

the gelatin about the single indivi-

duals, and repeated division within.

(lenerally the individuals within the

mother cell, move asunder, become
rounded, and the whole assumes the

form of a mulberry.

P. 7norum^ Bory. {Botryocystis,

volvox, Ktz.)

Ball 0.2-0.25d. In stagnant

water, common, sometimes very
abundant.

P. elegans^ ^'^]- {Eudor'tna ele-

qans, Ehr.) Individu al with pigment
spot. Balls 0.0tt-0.125d.

Ill Gen. StejpJicmsojplKEra^ Cohn.
Eight spherical, or spindle, or cylin-

dric-shaped individuals, in spherical

gelatinous envelope. By three times
repeated binary division of each
individual, eight new families are

produced, which swarm out of the

old envelope. In other cases the

binary division continues further

and there result numerous small,

spindle-shaped bodies, each with
four filaments (spermatozoa or mi-

crogonidia), which finally swarm
out. From other colonies, indivi-

duals swarm out without having
undergone division. These cannot

be distinguished from Chlamido-
monas.

St. pluvialis, C. Balls 0.1-0.15.

In small puddles, on stones, etc.

lY. Gen. Gonhmi^ Miill. Fami-
lies of 16 egg-shaped, green indivi-

duals, with red stigma, in quadran-

gular, tabular gelatin. Movement
of the colony jumping.
By four times repeated binary

division, 16 daughter colonies anse
from one old one, which finally be-

come separated and independent.

Sometimes the individuals swarm
out apparently to pass into the

resting condition. The vacuoles

(2, rarely 3) lie close under the

place where the cilia arise.

G.jpeGtorale, M. Individuals 0.006

-0.02d., tables 0.025-0.058. Com-
mon, particularly in green water.

V. Gen. Chlamidomonas, Ehr.

{Diselmis, Duj., CTilainidococciis^

A. B.) Individuals egg-shaped or

spherical, greenish or red, with red

stigma, not united in colonies.

Ch. pluvialis, A. B. Usually

appears in abundance in the spring,

to disappear quite as suddenly. In

Summer no trace of it can be found.

The multiplication of these cells

(zoogonidia A. B.) takes place by
simple or twice repeated division.

Sometimes the division is continued

further ; then result smaller indivi-

duals (microgonidia, A . B.) of diffe-

rent form. After several weeks,

the originally elongated cells be-

come spherical, and pass into a rest-

ing condition. Their green condi-

tion. Their green contents become
brown, and colored drops of oil

appear wathin.

EDITORIAL.

—A new weekly scientiilc periodi-

cal has recentlv been started in this
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city, under the editorial manage-
ment of Mr. John Miehels. Three
numbers have reached us, and al-

ready we begin to look forward
with pleasure in anticipation of the

coming of the succeeding ones.

The editor declares his intention

to make his new paper, which is

named Scierice, invaluable to "all

who desire to be kept au courant
with the progress of science," and
he intends to follow the plan that

has proved so successful in the case

of Nature,- which has become one
of the most valuable periodicals of

the time.

We are glad to welcome Science,

and we take this opportunity to urge
all who are interested in any branch
of science, to give the paper their

hearty support. It should be borne
in mind by the reader as well as by
the publisher, that great journals are

not made ; they grow, and it may
take years to bring Science up
to the standard of excellence and
value which Nature has attained.

In its present condition, it must be
admitted that Science is far

below this standard ; nevertheless,

there is no doubt that there is

a field for such a periodical in

this country, and we sincerely

hope that it wiU receive the en-

couragement and support which the

enterprise deserves. It may not be
improper for us to add that we are

led to believe, from a casual remark
which was made in our presence,

that Science is established upon
a good financial basis.

The subscription price is $4.00

per year, which is not too much for

a good weekly scientific periodical.

Subscriptions may be sent to

" Science," post oflice box 3838, or

to the office of this Journal.

" Cooperation in Science," refers to

theNew York Microscopical Society

in the following words

:

"A younger Microscopical So-

ciety, established in New York City

about three years since, has been
organized on an equally faulty basis,

and now numbers but thirty mem-
bers. The cooperation of the right

men has never been asked, o/nd jpro-

hahly would not he accepted, and in

consequence, a future of inactivity

and embarrassment may be antici-

pated."

We have italicized a few words

to give them prominence, and we
would ask Mr. Miehels, who is him-

self a member of the Society refer-

red to, to favor us with an explana-

tion of their meaning. It is time

that the Society is a little particular

about its membership. We know
of more than one instance when
candidates have been rejected be-

cause the Society did not consider

that they would prove desirable or

worthy members.
However, we have yet to learn

of the rejection of any worthy man,

and we dare assert that every mem-
ber of that society hopes that it may
yet become an organization worthy

of the recognition and respect of

the best microscopists and scientists

in the country.

—The editor of Science in

the course of an editoral entitled

Scientific Meetings in August.

We have already referred to the

meetings of the " American Society

of Microscopists " and of the " Ame-
rican Association of Science " which

are to be held this month, the for-

mer at Detroit, beginning on the

17th instant and continumg four

days, the latter at Boston, beginning

on the 25th instant. Once more
we take occasion to urge the claims

of these two organizations upon the

microscopists of the country. The
value of annual gatherings like
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these, which bring together persons

who are engaged in scientific work
in diiferent sections of this great

country, for the interchange of opi-

nions, comparing of observations,

and the reading of papers embra-
cing the latest discoveries in their

respective branches of study, can

hardly be overestimated.

The meetings are sure to be in-

teresting so long as able men of

science will give them their sup-

port, and their social charactermakes
them enjoyable and long remem-
bered by those who attend.

We remember with great satis-

faction the pleasure we enjoyed at

the Indianapolis " Congress " two
years ago, where we made the ac-

quaintance of a number of the most
prominent microscopists in the coun-

try, with whose names we were al-

ready quite familiar. In no other

way could we expect to meet so

many persons of allied tastes, under
circumstances so auspicious for mu-
tual enjoyment. It is with sincere

regret that we find it impossible to

attend the meeting at Detroit.

There are other considerations,

not so much of a personal nature,

which should not be lost sight of

by those who are able to join the

associations, even though they can-

not attend the meetings. It should

be observed that the intrinsic value

of a scientific paper cannot be made
fully apparent by a reading before

any assemblage. It is necessary

that the paper should be published,

and circulated among those who
are interested in the subject of

which it treats. Unfortunately, it

is seldom that original investigators

are able to bear the expense attend-

ing the publication of the results

of their work, and many very va-

luable papers are lost sight of be-

cause the cost of the illustrations

that are necessary to render the
text intelligible is so great, that few

of our periodicals are able to pub-
lish them.
The great inducement, therefore,

which our large associations offer to

original investigators to present
their papers, is that they can be
published and widely spread among
scientists, at home and in foreign

countries. For this reason, if for

no other, such associations deserve
the hearty support of all who are

interested in science.

The meeting at Detroit promises
to be a very interesting one, and
we hope it will be w^ell attended.

Professor H. L. Smith is the Presi-

dent, and we think all who attend

may feel assured that the meeting
will be well conducted by such an
able and well-known scientist.

From Mr. Fell we learn that pa-

pers will be presented by Professor

Kellicott, Mr. H. L. Atwood, Mr.
E. H. Griflith and Mr. Fell him-
self ; and he expresses the convic-

tion that there will be more work
on hand than can be done, " as

the outlook is more favorable than
at any previous meeting."
The local circular announces a

" public soiree " on some evening
during the session, and all who at-

tend the meeting are desired to take

their instruments with them. In
addition to this there will be a re-

ception at the residence of one of

the leading citizens of Detroit,

either on the first or the second
evening of the meeting.

From Rev. A. B. Hervey and
Professor Lattimore we learn that

the sub-section of Microscopy of

the A.A.A.S. promises to bring to-

gether a large number of the best

microscopists in the country, many
of whom have promised to present

papers, and some of these will be
fully illustrated. There is also rea-

son to expect a fine display of mi-

croscopes and accessories. Mr. Her-
vey writes : "Every possible opportu-
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iiity will be given to microscopists

wlio desire to bring and exhibit

their microscopes, apparatus or ob-

jects, whether they are members of

the A.A.A.S. or not. Ample rooms,

tables, and light will be provided,

and competent persons placed to

watch and care for the instruments

when the owners are away."
On Tuesday evening, the 31st

instant, a reception will be held by
the Boston Microscopical Society,

in connection with the sub-section

of the Association.

We will endeavor to report the

work of both the meetings accurate-

ly and as fully as space will permit.

In order to do this our September
number may be delayed a few days

later than our advertised time of

issue.

The American Soeiety of

Microscopists.

The long-promised Proceedings

of this Society is at last published

and we are pleased to observe that

the volume is, in every respect, cre-

ditable to the publishing committee

and to the Society. It embraces the
" Proceedings of the National Mi-

croscopical Congress," held at In-

dianapolis in 1878, and of the

"American Society of Microsco-

pists," held at Buffalo last year.

The proceedings of both meetings

are fully reported, and will prove of

interest to microscopists generally,

but the most valuable portion of

the publication is the " Appendix "

which contains the "Annual Ad-
dress " of the President, Dr. R. H.
Ward, and several papers which
were read at the Buffalo meeting.

Among these Prof. Kellicott's pa-

per "On Certain Crustacea Parasitic

on Fishes from the Great Lakes,"

is illustrated with three full-page

lithograph-plates, and another by
the same author entitled " Observa-

tions on Lerneocera Cruciata " has
two plates.

We need not refer to all the pa-
pers that are published, for they
have already been mentioned in

this Journal, but Mr. Merriman's
article on " Mounting Double Stain-

ings" deserves the attention of

mounters, and Dr. Blackham's ta-

bular " Record of Objectives for the

Microscope " is deserving of careful

examination.

We do not know the price of the

Proceedings, but Mr. Geo. E. Fell,

of Buffalo, to whose courtesy we
are indebted for a copy, will afford

any desired information about the

Society and its publications.

CORRESPONDENCE.

ABOUT DIATOMS.

To THE Editor :—The June number
of the Journal is just received, and I am
completely astounded that Mr. Stodder
failed to discover that the extract from
my letter which you unexpectedly pub-
lished, was, after the manner of my late

lamented townsman, Artemus Ward,
" rote sarcastic."

I am glad, however, that Mr. Stodder
made the mistake he did, as it has brought
him to the surface again, and I hope to

hear from him through the JOURNAL
oftener than we have. His paper in The
Lens " On the Structure of Eupodiscus
Argus," etc., have made Mr. Stodder an
authority we cannot afford to lose ; and I

shall hope for his sake that Prof. Smith's

work may soon see the light. I would like to

add, for Mr. Stodder 's benefit, that I went
through the needles eye (microscopically)

over twenty years ago ; and am not an
entire stranger to the study and labor of

tracing out the identity of species. Mr.
Stodder, however, seems after all to ignore

the precise difficulty I had in mind when
I wrote you, that is the decision as to

which one of two or more typical forms,

approaches nearest to that of an inter-

mediate form which is clearly one or the

other of them, and yet differs in about

equal degree from each.

And this difficulty is one not to be

helped by books, figures, or even Prof.
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Smith's exquisite slides. To illustrate

this, I will say that within a few days I

received from Prof. Smith, among other

slides, one of Gomphoneiita Brebissonii

upon which could be found, in addition to

the typical form, G. aciiviuiatum in vari-

eties that shaded off into very fair repre-

sentives of G. capitatum.
In the same lot of slides were slides of

Gomphonona herciilaitinni, and Cyclo-

tella Oregonica ; and in each of these two
slides could be found valves of Gomphon-
ema which were probably the same as

some of the intermediate varieties of

acutninatiDii in the first, yet none of them,
looked at alone, would be called acuni-
matuni. CM. VORCE.

NOTES.

—It has long been known that the visi-

bility of fine markings on diatom-frustules

was dependent upon the refractive indices

of the mounting medium and of the
material of which the diatom is composed,
the greater the difference the more visible

the markings become. Mr. J. W. Stephen-
son has given a table indicating the relative

visibility of silica in various media, which
we reproduce as follows

:

Ref. index. Visibility.

Water, .... 1.33 10
Balsam, 1.54 11

Bisulphide of Carbon, 1.68 35
Solution of Sulphur in

bisulphide of carbon 1.75 32
Solution of Phosphor-
us in ditto. . . . 2.10 67

We take the above table from Science.

—Our thanks are due to Dr. R. H. Ward
for a neat pamphlet containing his address
delivered at the meeting of the American
Society of Microscopists at Buffalo, last

year. We have already published the
greater part of his address.

—The prevalent idea that Hydra swal-
lows by taking its prey in its tentacles and
turning tentacles and all into its stomach,
has been contradicted by Mr. Hartog in

the Qicartcrly Journal of Microscopical
Science. It is quite time that such an er-

ror should be corrected, and it is strange
that it could be so long entertained, for if

any observer will place a Hydra in a live-

box with a Cyclops or other small entom-
ostracan, he will be able to watch the
process of capturing and swallowing the

animal in a few moments, and it is quite
an interesting operation to observe.

—A German writer claims to have de-
tected a thread-like, reticulated structure
running through the protoplasm, nuclei
and chlorophyll granules of growing cells.

He also states that the threads pass from
cell to cell, through orifices in the cell-walls.

A power of 900 diameters is necessary for

these investigations, which were made on
the epidermal and parenchymatous cells of
Draccetia and of Rhododendronpontictan.

— It would seem, from the results of

some experiments by Prof. Schmitz, of
Bonn, that all cells of Thallophytes con-
tain one or more nuclei. In no instance
has he found a growing cell without a
nucleus. The reagent employed for de-
tecting the nuclei was an aqueous solution

of haermatoxylin.

—Not long ago we received from Mr.
C. L. Peticolas, of Richmond, a number
of slides of diatoms such as he prepares
for sale. We have examined some of

them with great care, and we are pleased
to express our admiration of the beauty
of many of the forms, and for the general
excellence of the cleaning and mounting.
No cabinet can be quite satisfactory with-
out some of Mr. Peticolas' slides, for we
are disposed to regard them as the best
lot of diatom-slides of their kind that can
be found in the market.

—An aquarium cement, said to be used
at the London Zoological Gardens, suitable

for either salt or fresh-water, is made as
follows

:

Litharge, fine, white, dry sand, plaster

of Paris, of each 1 gill ; finely pulverized

resin, V^ gill. Mix, and make into a paste
with boiled oil containing a dryer. Beat
well and then allow it to stand four or five

hours, but not longer, before using.

MICROSCOPICAL SOCIETIES

CENTRAL NEW YORK.

A regular meeting of this Society was
held on the evening of Tuesday, June
29th, at the office of Dr. Aberdein, in

Syracuse, President Collins in the chair.

Dr. Aberdein read a paper giving a
general statement of the usual method of

mounting objects, for the benefit of those
members of the Club who had had little
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or no experience as yet, in that direction.

The President exhibited a couple of

specimens of Hydra vulgaris under an

^, and a Spencer "professional" \.

Some mounted slides were exhibited by
other members.
The same officers were reelected for

the ensuing year, after which the meeting

adjourned.

GRIFFITH CLUB, MICH.

On the evening of June 2ist, this Club
gave a " soiree," which proved to be a

very successful entertainment.

After the exhibition of many of the

more familiar objects, a series of anatom-
ical specimens were shown by Prof. C. H.

Stowell. The two most interesting views

he gave were the circulation of blood in a

frog's tongue, so shown upon the screen

that streams of blood-corpuscles could be

distinctly seen chasing each other along

the arteries and veins, and finally the

beating of a frog's heart. The latter re-

presentation was accomplished by " shock-

ing " five or six frogs so as to render them
temporarily insensible, and while in this

condition destroying the brain with a

probe to render them permanently in-

sensible ; then by opening the skin upon
the stomach, the heart was laid bare and
the frog, laid upon its back upon a flat

piece of cork, was held so that the heart

and immediate surroundings were re-

flected upon the screen. Although the

real size of the heart was smaller than the

end of one's little finger, it was magnified

to the dimensions of 10x14 inches, and the

color, shade and pulsations were impres-

sively graphic and true to every detail of

of life. The only difficulty experienced

was that the intense heat of the lime

light cooked the flesh after a few pulsa-

tions and required the substitution of a

fresh specimen. Prof. Stowell says that,

with the exception of two or three class

demonstrations at Ann Arbor, this is the

first time such an exhibition has been
given in public.

ILLINOIS.

At the May meeting of the Trustees

of the Illinois State Microscopical Society,

a section in Histology was organized for

work during the summer vacation.

The first meeting was held May 21st,

at which, Dr. Lester Curtis was chosen
President, and Dr. Frederick W. Mercer,

Secretary.

Meetings are held on the third Thurs-
day of each month.

Exchanges.
[Exchanges are inserted in this column without

charge. They will be strictly limited to mounted
objects, and material for mounting.]

Polyzoa, Palates of Mollusca, Foraminifera, Sponge
and Holothurian-Spicules, Synapta-Anchors, Chirod-
ota-Wheels, Echinus-Spines, Minute Sea Shells, in ex-
change for Polyzoa, Foraminifera, Histological and
Pathological preparations, etc. Also, a quantity of
Sea Shells in exchange for Land and Fresh-Water
Shells.

F. M. HAMLIN, M. D., Auburn, N. Y.

J. J. B. Hatfield, Arsenal Avenue, Indianapolis,
Indiana, will exchange Bleached Plant-Sections for
good Diatomaceous material. List furnished on ap-
plication.

Pleurosigmas and other unmounted Diatoms, both
Fresh Water and Marine ; also Marine Algae, Ferns,
and a large quantity of miscellaneous microscopical
material in exchange for good mounted objects.

M. A. BOOTH, Longmeadow, Mass.

To exchange, well-mounted Slides of Hair for
mounted or unmounted specimens of hair from the
rarer animals ; lists exchanged. WM. HOSKINS,

208 S. Halsted street, Chicago, III.

Nicely mounted Slides (opaque) of the Coal-tar
Derivatives, chemically prepared, crystalline in form,
showing their beautiful colors, in exchange for other
well-mounted material. Chemical name and formula
attached to each Slide. About a dozen varieties on
hand. F. L. BARDEEN, M.D.,

30^ Meigs street, Rochester, N.Y.

Vanadate of Ammonia, (N H*) '^ V O , SHdes for

the Polariscope in exchange for other Slides.

H. POOLE, Practical School, Buffalo, N. Y.

Slides mounted from injected Frog's Gall-bladder,
Liver, Kidney, Stomach, Intestine and other parts,

exchanged for other good and interesting prepa-
rations. C. BLASDALE, M. D.,

Jericho, Queens Co., N. Y.

Well-mounted, selected and arranged Diatoms, for

good histological, pathological or anatomical prepara-
tion. State what you have, and terms of exchange.

W. W. RINER, Greene, Iowa.

Foraminifera from Sponge-sand, Marl-sand, and
Chalk ; Transparent Prisms of Carbonate of Lime
from fossil Shells ; Fresh and Salt Water Diatoma-
ceous material ; Carapaces of Rhizopods

;
polished

sections of Fossiliferous Limestones, Corals, etc., to

exchange for any microscopical material.

K. M. CUNNINGHAM,
Box 874, Mobile, Ala.

The American Monthly Micro-
scopical Journal.

Issued on or before the fifteenth

day of each month.
Correspondence should be ad-

dressed to the Editor, Romyn Hitch-

cock, 53 Maiden Lane, New York.

Terms : $1.00 per year ; single

numbers, 15c. To foreign subscrib-

ers, 6j^ francs, or 5 shillings sterling.
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Carbolic Acid in Balsam-
mounting.

BY C. M. VOECE.

On page 139 of Science Gossip,

for June 1880, a correspondent re-

marks on the use of carbolic acid

for mounting in balsam. This was
a new idea to me when I read it,

and I immediately tried the process

with most excellent results. The
first experiment was to place a drop

of the acid on a slide, into which I

dropped a very minute living fly

;

one of those that swarm around a

heap of vegetable refuse, especially

fruit
;
placing the slip on the stage

of the microscope, the fly was seen

to struggle for but a few seconds,

when the limbs, wings and tongue
became extended, the whole insect

became beautifully clear, appearing

as if wholly destitute of viscera,

but exhibiting clearly the sexual

organs. Now removing the slip,

the acid was drained away, a drop
of moderately thick balsam was put
on, a cover applied and the com-
pleted mount examined. It had all

the appearance of an ordinary good
balsam-mount from turpentine or

oil of cloves, but less than five

minutes had elapsed since the living

fly was dropped into the acid. This

was in June, and the slide now
shows no change.

Since that time I have used the

acid a great deal and esteem it an
invaluable aid in the examination
of insects, etc., and for mounting
small objects, Acari, Hemiptera,

etc., in balsam, and very useful in con-

sequence of the speed with which
the result is obtained. I think,

however, its greatest value is in the

examination of specimens put into

it alive, for it seems to me even to

preserve the fluids of the insect,

though it renders them completely

colorless. If pressure be applied

to an insect thus treated with the

acid, the body-walls will be ruptur-

ed, and, if in balsam, a colorless,

glassy fluid will exude, sometimes
carrying distinct cells immersed in

it, and this extravasation will re-

main permanent in the mount. I

have tried to obviate this by making
an opening in the body-wall and
applying pressure to the object

while in the acid, then dissecting

away the extruded matter before

applying the balsam, but the mar-
gins of the opening will show an

unsightly, ragged edge in spite of

all efforts.

Therefore, in all cases where I

have used it lately, I have mounted
without pressure, using for very
minute objects a sufiiciently deep
layer of balsam, and for thicker

objects, such as fleas, bed-bugs, etc.,

rings of tin-foil, lead or gutta-percha,

of suflicient thickness to permit a

little pressure but to prevent crush-

ing.

A very advantageous feature of

this process is that the acid does

not stiffen or harden the object, but

it remains perfectly flexible for a

long time, and the object may be

arranged so as to display its features
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to the best avantage, althongli I

have not often been able to better

the arrangement which the insect

has spontaneously assumed in the

acid. Insects that have been pre-

served in alcohol will be cleared in

the acid, but slowly and without
wholly losing the stiffness and con-

tracted shape assumed in the alcohol,

to which fluid the acid seems to be
rejjugnant, as it is inclined to run
into drops when an alcoholic speci-

men is placed in it.

If the microscopist, when he goes

on a collecting trip, will take along
a small, wide-mouthed bottle of

acid and drop into it the small in-

sects he meets, he will, on his return

home, find a rich harvest that will

occupy his eyes and hands for many
an hour. He can examine his

treasures and mount them at once,

01' return them to the acid to await

his leisure. I can discover no dif-

ference between the effects of im-
mersion for a few minutes and im-

mersion for weeks.

Heat applied to the acid hastens

its action, but I do not see that it

intensifies it and for my own part I

prefer to let the acid act on small

insects without heat, and watch the

progress of its slow action as it

clears up and discloses one feature

after another.

In using dammar I have not had
such good success as with balsam
for in some cases a milky line ap-

peared at the edge of the wave of

dammar, which made it necessary to

apply more of the medium than

was required for the mount so

as to drive this milkiness out beyond
the cover, leaving a surplus to be
afterwards cleaned off, but I have
made some gooddammarmounts, and
think the difficulty can be obviated

although I have not had time to ex-

periment with it to determine this.

On injected tissues the acid works
well, so far as to show the injected

vessels, but renders everything else

so transparent and glass-like, as to

show no structure with any satis-

faction. I learn from Dr. Blasdale

that he had long ago tried the acid

on injected specimens, and rejected

it, on account of the too great trans-

parency and indistinguishableness

communicated to the tissue bearing

the injected vessels.

The writer in Science Gossip
states that vegetable tissues are

acted on by the acid equally as well

as animal tissues, but I have not

tried it myself on vegetable pre-

parations. The same writer refers

to a communication by himself on
the subject, written several years

ago, but it must have met with
limited notice, for I have not yet

met with any one who ever saw it,

or who was aware of the availability

of the acid for this purpose, except-

ing Dr. Blasdale, hence I have
thought it worth while to give the

hint to your readers, to many of

whom it is probably new.
o

The New ^' Congress " Turn-
table.

The "Congress" Turn-table, in-

vented and first exhibited by me at

the " Congress of Microscopists "

held at Indianapolis, may be thus

briefly described.

Into the upper surface of the ro-

tating plate, diametrically opposite

and equidistant from the centre,

two circular plates or discs, one inch

in diameter, are set, their sufaces

flush with that of the large plate.

Pivots from the two discs project

through the plate, and each carries

upon the lower side of the plate

a toothed-wheel. A hollow sleeve

rotating freely upon the stem of the

table carries a third and larger

wheel, which gears into the two
others and thereby gives rotation to

the discs in the top of the plate.

Near the opposite edges of the
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two discs, the angular jaws which
hold opposite corners of the slide are

pivoted (as in Cox's and other forms

of tables), and it will be seen that

by giving rotation to the central

wheel under the plate, the jaws
may be made to approach or recede

at pleasure.

A coiled steel spring, concealed

within to the hollow sleeve, serves

to close the jaws,- while a single

motion of a milled head upon the

sleeve, opens them to their full

extent.

It may be also seen that although
the jaws do not approach in a

straight line, yet when properly ad-

justed, aline joining the pivots of the

jaws will cut the centre of the plate,

whatever the position of the jaws,

and they being always equidistant

from the centre, it follows that the

slide, when clasped between them,
must be perfectly centered.

For the purpose of retouching
old slides the ordinary clip-springs

are retained. An improvement in

the supporting stand claims some
attention. In the original " Con-
gress " table, the stand was simply a

tripod of iron, this being neater and

more graceful than the block of
wood, I have lately arranged the
tripod so that the hind legs are re-

movable and, be-

ing held in posi-

tion by a clamp-
screw, the same
screw serves to

clamp the instru-

ment upon the

edge ofthe work-
table, should this

mode of using it

bo preferred.

This table is made only by John
W. Sidle & Co., manufacturers of

the " Acme " Microscope.

John W. Sidle.

LajSTCASTER, Pa.

The Third Annual Meeting of

the American Society

of Microscopists.

FIRST DAY.

The Society convened at 10.30

A. M., August 17th, 1880, at the

Detroit Female Seminary, 82 Fort
St., West, a good attendance of

members and a few visitors being
present.

The meeting was called to order

by Dr. R. H. AVard, the retiring

President, who introduced Presi-

dent H. L. Smith, of Geneva, N. Y.
Professor Smith briefly addressed
the meeting in very well chosen
words.

Mr. E. W. Wetmore, President
of the Griffith Club of Detroit, made
a few remarks alluding to the great

pleasure with which the Griffith

Club, a very young society, ex-

tended its welcome to a society but
little older, yet which it regarded
almost as a parent, and he expressed
the hope that benefits would result to

both societies from this meeting,
as well as pleasure to the members.

Ex-Gov. J, J. Bagley then ad-

dressed the Society, welcoming
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the memberg in appropriate and hu-

morous terms. He was warmly ap-

plauded by the members.
President Smith responded in

behalf of the Society, thanking the

citizens and their representatives for

the hearty welcome extended, and
the members and officers of the

local Club and others for their ad-

mirable efforts for the success of the

meeting.

An intermission was taken to

allow members to register and
pay their dues, after which the Se-

cretary reported the following ap-

plicants for membership, ajDproved

by the Executive Committee, all of

whom were admitted as members,
viz. : Hiram A. Cutting, J. W.
Crumbaugh, M. D., John Pliin, L.

R. Sexton, S. O. Gleason, M. D.,

F. S. Updegraff, Lee H. Smith, F.

O. Jacobs, W . G. Lapham, M. D.,

IN'athan W. Lord, Sidney H. Short,

Gen. Wm. Humphrey, J. T. Main
M. D., O. W. Owen, M. D., E. W.
Wetmore, Charles R. Ferris, Frede-

rick Seymore.
An invitation from Moses W.

Field, Esq., for an excursion to Wy-
andotte on the steamer Grace Mc-
Millan was accepted with thanks.

After some merely business pro-

ceedings, the Society adjourned until

2.30 p. M.

At the afternoon session there

was a much larger attendance, with

a fair sprinkling of ladies in the

audience, which included also

many prominent members of the

medical fraternity of the city.

The first paper was read by Geo.

E. Fell, of Buffalo, who gave a

description of a series of plates, con-

sisting of enlarged, sectional draw-

ings, exhibiting the structure of a

human molar tooth. These plates

were beautifully and appropriately

colored and were so arranged as to

infold, thus exhibiting the structure

progressively by the successive un-

folding of the plates. This paper
was received with great interest and
attention, but on account of the
numerous references to the plates

it cannot be given even in a con-

densed form without them.
Prof. D. S. Kellicott of Buffalo,

then read a paper describing a new
species of fish parasite found U23on

the bull-head, and to which he gave
the name of Lerneocera tortua.

Only one specimen was discovered

which was on exhibition, beautifully

mounted. The parasite occurs

buried in a tumor caused by its own
presence just back of the pectoral

fin. Like others of its class this

parasite survives removal for a

considerable time. The scientific

description of the parasite was illus-

trated by woodcuts distributed to

the audience by which it was readily

comprehended.
W. G. Lapham of Northville,

Mich., next read a somewhat lengthy
paper entitled " The Relation of

Medium Power Objectives to Micro-

biology, " in which he gave an
account of the use of different ob-

jectives, particularly a yV? ^^^ such
work. The writer considered the

subject very thoroughly, and drew
the conclusion that with a -^ ob-

jective of the best class, one can

see almost as much as with any
higher powers, and can see all that

is needful to see in this department
of microscopical research, for he
might refer his specimens to expert

specialists in manipulation, in cases

when the use of such medium
powers proved insufficient for the

elucidation of the ultimate details.

This paper was briefiy discussed

by Dr. Seiler and others and at

some length by Prof. Tuttle and
President Smith. The latter pointed

out the disadvantages in the plan

recommended by the author of the

paper and especially the difference

of image due to difference in the
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focal length of the objective by
which it is formed. Prof. Tuttle

also objected to the conclusions of

the author and insisted that the in-

vestigator in biology must do the

whole work himself and could not

successfully leave any part of it to

others. He thought that one who
confined his microscopical studies to

a -^ objective would not accomplish

much.
C. M. Vorce of Cleveland, Ohio,

read the next paper [see page 170],

entitled " Penetration in Object-

ives, is it a Defect or an Advan-
tage ? " The writer discussed the

images formed by objectives of

the classes which he denominated
as " penetrating," and " non-pene-

trating " or deiining lenses, and the

deductions to be drawn there-

from. The conclusion reached was
that different kinds of objectives

were needed for different kinds of

work, and that both penetrating

glasses and defining glasses were
needed, each for its own class of

work. He thought if a micros-

co])ist could not afford to buy both

classes the lower power defining and
higher power penetrating objectives

were the most generally serviceable,

neither kind alone being sufficient

for all kind of work. There was
no discussion upon the subject of

this paper. Ten more new mem-
bers were admitted.

In the evening many of the

members and a number of citizens

enjoyed a very pleasurable excursion

on the steamer Grace McMillan to

"Wyandotte, and back. About 150
persons were on board.

SECOND DAY.

After the reading of the minutes,

etc., the Executive Committee re-

ported the following as approved
applicants for membership : The
Rev. William D'Orville Doty, Rosa
M. Redding, Chas. Shepard, M. D.,

W. B. Sprague, M. D., Allen Y.
Moore, W. G. White, _Wm. A.
Clapp, John Sloane, Richard H.
Mohr, Albert McCalla. The gen-

tlemen named were elected mem-
bers of the Society.

An invitation to the Society to

visit the Detroit Scientific Associa-

tion's Museum at Harper Hospital

in the afternoon, was accepted.

Mr. C. M. Yorce read the first pa-

per of the day, which was entitled

" The Microscopic Examination of

Writing for the Detection of For-

gery, etc."

The speaker treated the subject

at length, saying that he had a

great deal of interest in the matter,

and directed his attention both to

the verification of signatures and to

general writing. He was free to

say that he was as yet by no means
satisfied with the results which had

been attained, and thought that

many valuable additions might be

made to this branch of practical

microscopy. He had considered

first, the general characteristics of

writing ; "second, special character-

istics, modifications of or departures

from general characteristics. There

were five elements which deter-

mined the character of a person's

hand-writing: the paper, the pen,

the ink, the personal qualifications

of the writer, and the conditions

under which the writing was done.

Any one of these being changed

from the ordinary conditions, the

microscopic conditions of the writ-

ing were almost sure to be changed

also. So far as the paper is con-

cerned its surface is the only charac-

teristic which affects writing. The
harder and smoother the surface

the better defined is the writing

upon it, and the better chance there

is of determining any erasure,

change or interpolation. On paper

of good quality, with a good
pen and readily fiowing ink, the
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lines of writing present a tolerably

even contour, depending upon the

rapidity, pressure, the amonnt of

ink in the pen, etc. The speaker

ilhistrated at length, on the black-

board, the varions widenings or
" webs ' which are always found at

points where tw^o lines cross, ex-

plaining how a variation of speed,

a change in the kind of ink and
other causes, affected this web.
Upon rough paper the lines always
have a ragged edge ; the webbing
is if anything less than upon hard,

smooth paper. As to the pen he
stated that when a steel one was
used, the paper always showed a

distinct groove or cutting on its

surface, especially at the edges of

heavy lines. When a pen is old

and corroded, the paper looks as

though cut with a knife. The va-

rious qualities of ink were dis-

cussed, together with the effect on
the appearance of the writing which
copying it in a letter-press has.

Some inks will not write well on
paper that has been lithographed,

running unevenly, as though the

paper was greasy. By the fourth

condition, the qualifications of the

writer, the speaker meant his skill,

method, physical ability, etc. A
person much accustomed to writing

usually writes at a good speed and
without hesitation. The writing,

in quality, is apt to look alike at all

points on the page. Where writ-

ing is done slowly it is not so regu-

lar and the curves are not so smooth
and geometrical. Where a habitu-

ally light writer attempts to make
a heavy stroke, the shading is irreg-

ular. The same is true where a

person accustomed to writing with
a heavy stroke attempts to write

lightly. These differences are such
that they can usually be discovered

with the aid of the microscope, and
when a writer concentrates all his

faculties on the appearance and

character of the writing it never
has the easy, flowing appearance
which it otherwise would have.
He stated that it was nearly impossi-

ble to imitate the tremor in the
writing of aged persons. The fifth

condition, the circumstances under
which the writing was done, had as

nmch to do with its appearance as

any other cause. One who habitu-

ually uses a flexible gold pen writes'

very differently with a steel pen.

The reverse is equally true. Persons
who are accustomed to write sitting

usually cannot write as well stand-

ing up. The practical aj3plication

of these and other facts in the
examination of writing requires

patient investigation, much of it

apart from the simple use of the
microscope. In the great majority
of cases the microscopic investiga-

tion is utterly useless without a

corresponding outside investigation.

The signatures to letters are apt to

vary more than those written else-

where. Letters produced as speci-

mens of a person's handwriting are

very apt to prove deceptive. Some-
times it is impossible from expert

testimony to determine the charac-

ter of the suspected writing. As
an instance, the speaker related that

he had in his possession a genuine
promissory note in which a man
had misspelled his own name in the

signature. Had he died and had there

been a contest as to the signature, it

could hardly have been decided as

anything else than a forgery. Un-
fortunately, however, the man
lived to pay the note, thus spoiling

a very good chance for a nice case

of expert evidence.

Ex-president Ward discussed this

paper at some length. He believed

that inquiries of this kind should

consist of microscopic analysis in

connection with a broad and philo-

sophic knowledge of the habits and
peculiarities of the person who
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might have executed the alleged

forgery. Under all circumstances

a man's handwriting, he believed,

would exhibit, when carefully ex-

amined, certain peculiarities which
had become as natural to him as

breathing, and which he could not

rid himself of. A man might imi-

tate a signature in its prominent
letters and first syllables very suc-

cessfully, but it would be simply a

miracle if, when he came to the

latter part of the signature, some
peculiarity of his own handwriting

would not unconsciously be impart-

ed to that which he sought to imi-

tate. The very fear of exposure,

the nervousness from which few
men at such times could completely

rid themselves, would ensure the

presence of some unconscious trait

of the writing which would make
its identification where there were
two or three words or more almost

certain. A well-known case in point

was that of "Whittaker, the West
Point cadet, where among several

hundred specimens of the students'

handwriting, written carelessly and
at times when they had no idea

their penmanship would ever be
examined by others, the specimens

being marked in cypher, several

experts, none of them knowing the

conclusions which the others had
reached, or whose handwriting it

was that they had agreed upon, all

selected the specimens which were
known by the ofiicers to be those of

Cadet Whittaker.

Dr. Carl Seller then addressed the

Society on the subject of mounting.

He said that the microscopists of

both Europe and America were
divided into two classes on this im-

portant question. Many believed

that balsam should be the only ma-
terial used in most cases and others

as decidedly glycerin. He was of

the opinion that all tissues which
can be hardened and cut into sec-

tions are best mounted in balsam,

and such specimens as membranes,
hairs, cilia, etc., are best mounted
in glycerin. If one wished to show
delicate, fine lines he should use

glycerin. The advantages of balsam
are that it does not destroy colors,

makes a specimen clear and does not

deteriorate. The disadvantages are

that the specimen is apt to shrink,

also the slowness of drying. The
advantages of glycerin are that deli-

cate membranes may be preserved,

while its disadvantages are that it

always interferes with the coloring.

The specimen also tends to deterior-

ate. Specimens mounted in glycer-

in are very apt to suffer from leak-

age. There are substances which
in some cases combine the advanta-

ges of both, without the disadvan-

tages of either. Among these the

speaker mentioned Farrant's medi-

um and dammar cement.

The remarks of Dr. Seller were
the subject of criticism by several

members.
In reply to a question of the

President as to whether a simple

solution of balsam became cloudy in

alcohol, Dr. Seller said if the balsam
was evaporated to di*yness first the

volatile oils were dispelled and the

solution would be clear if the alco-

hol was first warmed.
"Notes on the Structure, De-

velopment and Position of an Unde-
scribed Flagellate Infusorium," was
the title of a paper read by James
H. Fisher. He referred at first to

the but little explored domain of the

lowest forms of animal life, which
so nearly approached the vegetable.

The infusorium which he described

he found in a small stagnant pond
near Mount Hope. The body of the

little animal was shaped like a cylin-

drical fiask, green in color, the mouth
resembling the neck of a bottle, and
provided with a flagellum presuma-
bly for both prehensive and susten-
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tatory purposes. The animalcule was
minutely described, and its habits are

noted. It had no red eye-speck.

Spines were equally distributed

over it. It could not be identified,

he thought, with any known species.

He humorously christened it the

Lagunculajpiscatoria, or the fisher's

little flask.

Mr, Lapham of Northville said he
had seen an animalcule almost iden-

tical with this, excepting that its

outer shell was composed of success-

ive plates. He thought it was a link

between the Rhizopoda and the

Flagellata.

Wm. H. Walmsley read apaper on
"The Use of Wax-cells in connection
with White Zinc for Fluid-mounts."
He had used the process for many
years and described the details of it

minutely.

In response to a question, Mr.
Walmsley said the cement would
sometimes become yellow.

The discussion was here discon-

tinued and the Society adjourned to

visit the Museum of the Scientific

Association.

In the evening, President Smith
read his annual address to the Society

and its friends, at Wliitney's Opera
House. He said he thought they
had very great reason to congratu-

late themselves upon the results at-

tained at the two previous annual
meetings. He might also speak of

the wonderful improvements which
had been made in the microscope

;

but these would be less desirable

than a discussion of some special

question. He announced his subject

to be " Deep-sea Soundings, and the

Relation of Microscopic Algae to

Deep-sea Animal Life, with a few
Remarks upon Evolution." He
began with a glowing description of

the wonders and beauties of the

ocean-life. He then related the

various stages by which it became
known that it was possible for life

to exist at great depths of the sea,

and recounted the voyages of the

United States vessel Tuscaropa, and
the English vessel the Challenger,

in their efforts to add to human
knowledge concerning deep-sea

life. He described the methods
used to obtain specimens of the

animal and vegetable life to be
found three or four miles below the

surface of the ocean. He then
made a logical and lengthy argu-

ment to show that the low forms of

deep-sea life may furnish another
link in the line of proof which is

causing scientific men to tend so

largely to the evolution theory.

The paper was well received and
evidently enjoyed by all who heard
it.

THIRD DAY.

The Secretary read a report of

the Executive Committee in refer-

ence to amendments to the Consti-

tution. The amendments propose

the election of honorary members ;

the election of secretary and treasu-

rer for three yeai's ; making the

vice-presidents the auditors of the

treasurer's accounts, and the treasu-

rer the custodian of the Society's

property ; making the terms of the

officers begin at the conclusion of

each annual meeting, and provid-

ing that if any member shall fail

for two years to pay his dues he
shall forfeit liis membership. The
report was accepted and the amend-
ments will come up for action next

year.

The nominating committee re-

ported the following officers for the

ensuing year

:

President—J. D. Hyatt, of New
York.

Yice-Presidents—Geo. E. Black-

ham, M. D., Dunkirk, N. Y., and
W. B. Rezner, M. D., Cleveland, O.

Secretary—Prof. Albert H. Tut-

tle, Columbus, Ohio.
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Treasurer—Geo. E. Fell, Buf-

falo, N. y.
Executive Committee

—

W. H.
Brearley, J, H. Fisher, Prof. Albert

II. Chester.

The report was adopted.
" Demonstration of Capillary

Circulation in Man," was the title

of a paper by Dr. D. C. Hawxhurst
of Battle Creek. He explained a

process for demonstrating the flow

of blood in the capillary vessels of

the human lip. It had been possi-

ble to do this in some of the lower
animals, but never before had any
one been able to exhibit the capil-

lary circulation in any part of

the human body. The lower lip

was rolled over a support and the

lens adjusted to it. Proper means
were taken to stead}^ the head.

Clamps were applied to the lips so

as to cause an engorgement of the

capillary vessels. The method was
that of a German scientist. Strongly

condensed daylight or gas-light was
best. A power of about fifty di-

ameters was used. The course of

the blood could be seen, seeming to

the observer as if shown through
a veil. A bit of ice applied to the

surface of the lip arrested for a

time the capillary flow. The speaker

related many other interesting ex-

periments, explaining the results

attained by treating the lip with
chloroform, ammonia, acids, glycer-

in, etc.

Dr. Carl Seller thought the

powers used in this method were
too low to be made useful in dis-

covering changes in the blood-cor-

puscles. He thought the discov-

ery was more in the nature of a

pretty experiment than anything
of scientific value.

Dr. Hawxhurst thought after con-

siderable practice results could be
obtained which a novice could not

discover.
" Improvement in Microscope

Stage" was the subject of a short

address by Dr. Carl Seller of Phila-

delphia. Pie said that last year, at a

meeting of the Society, he set forth

the necessity for certain improve-
ments in the microscope of the

future, one of which was an in-

creased movement of the stage,

giving at least four inches play in

each direction. Mr. Walmsley,
agent for R. & J. Beck of London,
had a binocular made by that Eng-
lish finn, embodying the improve-
ments suggested. Dr. Seller ex-

hibited the instrument, which he
said was particularly valuable in ex-

amining large specimens, such as

sections of tumors, the vocal or-

gans, or anything requiring a large

stage movement to bring all parts

of the specimen successively into

play.

W. H. Bulloch (of Chicago),

thought as good an instrument could

be made in this country.

Dr. Seller said one could not be
made so cheaply.

Mr. Bulloch described briefly

a microscope specially arranged for

examining rock sections, with im-

proved facilities for minute meas-

urements, stage adapted to this

particular purpose, better methods
of illumination for opaque objects,

etc. ; also a new section-cutter, by
which he could cut sections one-

thousandth of an inch in thickness.

E. H. Grifiith, of the Grifiith

Club of Microscopy, described the

Club's portable microscope. He
produced a little morocco-covered

case, from which he took a number
of disjointed parts of a microscope.

These he rapidly placed together,

and when the instrument was
mounted the imscientific query as

to how so large a microscope could

be packed away in so small a

box, came to the surface.

The first paper of the afternoon,

and the last one of the session, was
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read by T. J. Burrill, Profes-

sor of Botany and Horticulture at

the Illinois State University. It

was %)on "The So-called Fire

Blight of the Pear and Twig Blight

of the Apple Tree." We intend to

refer to this article next month.
The committee appointed to ex-

amine the specimens of adultera-

tions of commercial articles, and to

award the prize, a fine objective,

oftered by Prof. Griffith, for the

best mounted specimens, reported

that CM. Vorce was the only con-

testant and that his exhibits of cof-

fee and butter were fine ones. He
was therefore entitled to the prize.

President Smith presented it to

him in a brief speech, and he ac-

cepted, regretting that there had
been no other contestants.

The subject of publishing the

papers in the microscopical journals

before they appeared in the Pro-

ceedings came up, and the following

resolution was adopted after some
discussion

:

Resolved, That all papers read

before the Society should, if accept-

ed by the publishing committee, be
withheld by tlieir authors from
publication elsewhere until after

their appearance in the Proceedings

;

and that the committee shall be in-

structed to signify their acceptance

or rejection at the close of each

session, and shall publish the Pi*o-

ceedings witliin three months after

adjournment if possible.

A resolution offered by Prof.

Burrill, that the President and Vice-

presidents elect of the Society be

appointed a committee to report

upon some plan for uniformity in

size and naming of eye-pieces and
tubes, was adopted.

The report of the Treasurer, Mr.
Fell, showed $266.06 on hand, and
$450.Y5 due the Society, of which
the treasurer regarded $114.69 as

being very certain of being paid,

making total assets $380.81. The
report was adopted.

Prof. Griffith renewed his offer

of a y^-mah. eye-piece or its equi-

valent for the best mounted slides

showing adulterations in commer-
cial articles, accompanied with the

best thesis upon the specimens sub-

mitted. His offer was accepted with
thanks.

The society then adjourned to

meet in the evening at Merrill Hall.

In the evening there was a "Soi-

ree " at which many fine instruments

and beautiful objects were • shown.
Among the exhibitors were Mr.

Walmsley, Mr. W. H. Bulloch, Mr.
Edward Bausch, Mr. Edward Pen-
nock, of J. W. Queen & Co., Mr.
L. P. Sexton, with microscopes and
objectives by Gundlach, and many
others.

One of the Detroit daily news-

papers characterizes the " Soiree "

as " one of the most successful of

its kind, ever held in this country "

Penetration in Objectives—is it

a Defect or an Advantage ?

BY C. M. VORCE.

[Summary by the author.]

Penetration in objectives was de-

fined as that quality by which the

objective is able to present the

images of different planes of an

object in such close superposition,

that the eye distinguishes them
simultaneously, as the images of

objects seen by the unaided eye

are perceived. He claimed that

the images presented to the eye by
objectives having this quality of

penetration, impress the mind at

the instant of view, with a true

idea of the bulk and substance of

the object, and the arrangement

and relation to each other of its

parts. The reverse of this, he

stated, was true of the images pre-

sented by objectives, in which the
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above described quality had been
sacrificed to the attainment of

superior definition, and which he
called " defining objectives,"as dis-

tinguished from the others called
" penetrating " objectives.

Comparing the effects of these

two qualities of an objective, the

writer argued that the mind was
more likely to obtain a correct idea

of the stiTicture of an imknown ob-

ject, if the images of it presented

to the eye by an objective, resem-

bled in character those received

by the eye direct from natural ob-

jects, as he claimed was the

case with penetrating objectives,

than if the mind were compelled to

successively compare with each
other, the images of separate parts

and different planes, and laboriously

trace out their relations to each
other.

Referring to the objection that

penetration was permissible in low-

power objectives, he said that pene-

tration was equally as necessary in

high-power objectives as in the

others, and referred to certain state-

ments of the Rev. Mr. Dallinger,

concerning a ^i^^-inch objective, made
for him by Powell & Lealand, and
which he used in his researches

upon septic organisms, published in

August, 1878. These statements,

the writer claimed, suj)ported the

position taken by himself. He quo-

ted Mr. Dallinger's description of

the penetrating power and fine de-

finition of the ^-inch lens, as evi-

dence that a superior objective for

delicate, original work, required pen-

etration as well as definition. The
practical conclusion, he said, was,

that neither penetrating objectives

nor defining objectives were alone

sufficient for all classes of micros-

copical investigation ; but that both
kinds were needed, of all the pow-
ers, and if the microscojiist was
limited in the number of his lenses.

he would find the widest capabil-

ities in the low-power defining and
high-power penetrating objectives,

closing with the recommendation
that opticians should endeavor to

secure the best possible combination
of defining power with pengtra-

tion in the same objective.

The Sub-section of Microscopy
at Boston.

We have not deemed it advisable

to take up much space with a de-

tailed account of the proceedings of

the Microscopical Sub-section of the

A. A. A. S., but shall confine our-

selves to a brief account of the stands

and apparatus exhibited, and to the

jDrinting of a number of the articles

that were read. Some of these,

however, will have to lie over for

our next number.
On Saturday, August 28th, the

following communications were
read before tlie Microscopical Sub-
section :

—

" On the Limits of Visibility with

the Microscope," by A. E. Dol-

bear ;
" Minute Anatomy of the

Human Larynx," by Carl Seller,

and " Some of the Infusoria Found
in Fresh Pond, Cambridge," by S. P.

Sharpies. Of these, Professor Dol-

bear's work is of general interest,

although it embodies nothing new.

The same subject has been examined
by Mr. Sorby, and by others, and
any further discussion of the visi-

bility of ultimate molecules seems

useless, at the present day. Mr.
Dolbear spoke substantially as fol-

lows : Some years ago, it was thought

that the limits of visibility with the

microscope would he reached when
the object to be magnified was about

half a wave-length of l)lue or violet

light in dimensions, say the one-

liundred-tliousandth of an inch ; but

Nobert's lines are now said to be

seen like pickets in a fence, and
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Beale pictures microscopic fungi

smaller than that dimension. So it

is worth while to consider the likeli-

hood of our ever being able to see

an atom or a molecule. Accord-
ing to Maxwell's measurements an

atom of hydrogen has a diameter

of about one two-millionth of a

millimeter. A molecule may be

made up of almost any number of

atoms to a thousand or more. A
molecule of alum has an hundred
atoms, one of albumen nine hundred,

and so on. If such groups of atoms

are compared in their dimensions,

their relative diameters would be

as the cube root of their number of

atoms, and the alum would be four

and six-tenths times the diameter

of the hydrogen molecule, and the

albumen would be nearly ten times

this. That would bring the dia-

meter of the latter down to the two-

hundred-tliousandth of an inch. If

a good microscope will show a point

but one four-thousandth of a milli-

meter, its magnifying power would
have to be increased but iifty times

ini order to show the molecule as a

point,while an hundred times would
probably reveal something of its

structure, if dimension was the

only condition required. But we
know that what we call heat is the

vibratory motion of these atoms and
molecules, and, moreover, these

vibrations take place at so rapid a

rate as to strain our mathematical

methods to express it, while the

result among the atoms and mole-

cules of this vibratory movement is

to give them a greater or smaller

latitude of movement,—elbow room,

which is called their free path. It

varies, being greatest in gases and

least in solids. In a gas like hy-

drogen, at the temperature of zero,

this free path is about two hundred
times the diameter of the atom, and

in water, according to Mr. Hodge's
calculations, it is less than tlie diame-

ter of the molecule. In a micros-

cope, motion is magnified as well as

the object, and the swifter a thing

moves the more difficult it is to see it.

The movements of a molecule must
prevent us from seeing it, even
though our microscopes might
otherwise reveal it. But there

is still another reason why we can*

not see the molecules ;—they are

transparent. The sunlight streams

through our atmosphere, and does

not heat it, and we cannot see it

;

if a molecule of oxygen were ten

times larger than it is, and it could

be grasped and held still in the field

of the microscope, there is no rea-

son to suppose that it could be seen,

because it is perfectly transparent.

In passing, we may remark, for

the satisfaction of those who have
fine objectives and who cannot make
the lines of N^obert's bands, or the

markings of A. pellucida come out
" like pickets on a fence " that in

reality such an expression is very

much of an exaggeration. The most
that can be done with such objects,

is to make the lines quite distinct,

so that any person can see them by
careful focussing.

Method of Preparing and
Mounting Wings of Mi-

cro-lepidoptera.*

BY C. H. FEENALD.

For a long time I have been
seeking some method, by means
of which, the wings of the micro-

lepidoptera could be prepared, so

that the venation could be studied

under the compound microscope, in

a manner that would leave no doubt

of the presence or absence of the

faintest vein in the whole wing-

structure.

The removal of the scales by me-

* Read before the Sub-section of Micros-

copy of the A. A, A. S.
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chanicalmeans as resorted tobysome,
was to me quite unsatisfactory, and
in some cases even impracticable.

I therefore tried some of the

methods recommended for bleach-

ing the wings of small moths.

That described by Chambers, in

the Canadian Entomologist, was
not a success in all cases, but

whether not properly tried, I can-

not say.

I next tried the method for

bleaching the wings, published by
DimmocK ; and while this seemed
to be a success, so far as the bleach-

ing was concerned, the final mount-
ing did not always give satisfactory

results ; for when mounted dry, the

scales, although bleached, were not

sufficiently transparent to show
clearly the more obscure parts of

the structure, and when mounted in

Canada balsam, the entire wing was
rendered so transparent that only the

larger veins were visible, and I found
it extremely difficult to get rid of

the air-bubbles, which so readily

gathered under tlie concave por-

tions of certain minute wings.

I next tried mounting in cold

glycerin ; afterhaving been bleached
by Dimmock's method, the wings
were transferred to the slide direct

from the water in which they were
washed, then allowed to dry, which
was sometimes hastened by holding

the slide over the flame of a lamp.

When quite dry, a drop of glycerin

was added, and the cover at once

put on. Where the glycerin

penetrated around the edges so as

to completely saturate j)ortions of

the wing, the scales at once became
transparent, and the structure was
clearly apparent.

The difficulty still remained to

replace the air under the concave
portions of the wings with glycerin,

so that it could come to and com-
pletely saturate every portion of

the wing, to the exclusion of all the

air.

Recourse was now had to heat,

and by holding the slide over the

lamp tiU ebullition took place, the

glycerin was found to replace the

air without any injury to the wing-
structure ; and even in those re-

fractory cases when the glycerin

was allowed to boil for a consider-

able length of time, no injury what-

ever was done to the wing-mem-
brane.

Permanent Microscopic Pre-

parations of Plasmodium.*
By Simon H. Gage.

The previously published me-
thods of making permanent pre-

parations of the motile or naked
protoplasmic stage of the Myxomy-
cetes are but two, so far as I know

;

and no method of getting the Plas-

modium in a desired position has

to my knowledge been published.

The old method was to dry the

extended Plasmodium, the new is

to harden it with osmic acid. Both
these methods are defective, for

osmic acid changes the color of the

protoplasm, and drying causes it to

shrink as well as to change color.

The following is a simple and
efficient method of extension and
preservation : Small pieces of the

rotten wood, on which the Plasmo-
dium is found, should be placed on
moistened microscope slides with

some of the Plasmodium touching

the slides. These should be on a

jDiece of window or plate glass, and
over the whole should be placed a

bell-jar, or other cover, to prevent

evaporation. After an hour or

more, the glass on which the slides

rest should be lifted up to see

whether the protoplasm has crawled

out upon any of the slides. If any
of the slides are satisfactory, lift on
the bell-jar and remove the pieces

* Read before the Sub-section of Micro-
scopy of the A. A. A. S.
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of wood from the slide. Tlie Plas-

modium will remain. The slide

should then be put very gently into

a mixture of equal parts of a sa-

turated aqueous solution of picric

acid and 95 per cent, alcohol; it

should be removed in 15 or 20
minutes, and placed, for about the

same length of time, in 95 per cent,

alcohol ; it may tlien be mounted in

Canada balsam in the usual

way, but without previous clear-

ing.

The picric acid stiffens the proto-

plasin almost instantly, but does not
shrink it, the alcohol removes the

water and allows of Canada balsam
mounting.
The above method is especially

good for the yellow Plasmodium, as

the color is precisely that of the

picric acid solution. If white Plas-

modium is to be mounted it should
be soaked in 25 per cent, alcohol to

remove the yellow color of the

picric acid, before anhydrating it

with strong alcohol.

Experiments have not been tried

with Plasmodium of purple and
other colors to determine successful

methods of preservation, but some
slight modification of the above is

conhdently expected to succeed.

SuansiAEY. A.—The Plasmodium
will crawl from rotten wood and
extend itself on a moistened glass

surface.

B.—The extended Plasmodium
may be fixed in position by im-

mersing the slide on which it is

extended in a solution of picric

acid.

C.—The slide may be placed in

95 j)er cent, alcohol to anhydrate the

Plasmodium, after which it may be
mounted in Canada balsam.

D.—The yellow Plasmodium re-

tains its natural color if treated in

this way.
Ithaca, IST. Y.

The Microscopical Apparatus
ExhiMted at the Meeting

of the A. A. A. S.

Mr. Chas. Zentmayer was present
with a number of the beautiful

Zfentmayer stands, but we did not
observe any noticeable improve-
ments in their form. Perhaps this

is because the makers do not think
they can be improved in design, and
we are inclined to the opinion that

they are quite right about it. Their
workmanship was fully equal to the

excellence for which Mr. Zentmayer
has been celebrated for so many
years. It is always a pleasure to he
able to give credit for good work,
and we do not hesitate to say that

the reputation which Mr. Zent-

mayer now enjoys as a maker of

stands, is justly deserved, and is the

result of many years of careful,

honest and conscientious workman-
ship.

Messrs. J. W. Queen & Co. were
represented by Mr. Edward Pen-
nock, who has charge of their

microscopical department. Their
exhibit was a creditable one, and
embraced many articles to attract

the attention of microscopists.

Among the novelties was a very
complete travelling microscope,

with folding tripod base, double
mirrors, rack and pinion, fine

adjustment, society screw, and one
dividing objective. This instru-

ment stands about ten inches high,

and packs into a case about
6 X 3 X 2>^ inches. Also the

new model Crouch's "Histological"

monocular, which combines many
improvements, and Queen's new
sub-stage condenser was also shown.
Mr. W. H. Walmsley, of Philadel-

phia, who always succeeds in having
the latest improvements in micros-

copes to exhibit at such meetings,

was provided with many articles of

interest. Among them probably
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none attracted so much attention as

did liis new "International Binocu-

lar," by Beck. Whatever a person's

opinion may be of the utility of

such large and heavy stands, it can-

not be denied that Beck's " Inter-

national " is a stand that, so far as

any possible requirements of the

microscopist are concerned, leaves

nothino; to be desired. Anything
that a microscope is capable oi show-
ing can be shown by the " Interna-

tional," and we cannot conceive of

any useful addition that could be
made to the stand in its present

condition. Besides this large instru-

ment, Mr. Walmsley also exhibited

the " Large best " and the " Small

best," the "National," the "Econo-
mic " and others ; and with other

apparatus a freezing microtome.
Mr. G. S. Woolman, of 116 Ful-

ton St., New York, had on exhibition

during the meetings a tine assort-

ment of microscopes, accessory ap-

paratus and objects, that attracted

much attention from the microsco-

pists present. A Beck's " Smaller

Grand," two " ISTationals," a Crouch
" Histological " and a Zentmayer
large binocular, were prominent
among them. The new "Acme"
was of special interest, embodying
as it does, some of the latest and
most desirable features of a micro-

scope. It is a well-made stand, com-
pact and solid, without having great

weight, and its moderate price makes
it most desirable. Using one of

Spencer's new^inch of 116° Balsam
Angle, Mr. Woolman resolves the

A. pellucida. Many of the objects

shown were quite interesting. A
slide of gold crystals prepared by
Dr. Watts is of such rare beauty

that it is worthy of special mention.

Mr. Woolman also exhibited a new
cabinet to hold twenty-four objects,

all lying flat, and arranged so that

any object could readily be selected

without loss of time. The cabinet

was of black-walnut, well but
plainly iinished, and of low^ price.

A student's set of Spencer's lenses,

and their new i-inch were notice-

able in the collection of objectives.

Mr. L. E. Sexton, of Rochester,

N. Y., exhibited a line of Gund-
lach's physicians' microscopes, and
a varied assortment of objectives

illustrating the qualities of each of

the five classes that are now made
by that optician. Among the lat-

ter were several new attractive and
interesting specimens of work, the

most remarkable of which was a

homogeneous immersion one-eighth

of over 130° balsam-angle, and of

corresponding good performance.

Next to this in interest, was a

dry-working one-half inch of 110°

air-angle, of such ingenious con-

struction, that it may be used on
opaque objects, although possessing

enough resolving power to easily

show the markings on P. arigul-

atum by central light. Several

other objectives of the same class

and equal excellence, especially the

quarters and sixths, gave evidence

of great improvement in this grade

of objectives during the past year,

which w^as more than corroborated

by the performance of the glycerin

immersion one-tenth of the same
class. A full line of the ne\v di-

viding objectives showed that Mr.
Gundlach has made in these a

happy combination of two excel-

lent objectives at the j)rice of one.

Another novelty was a three-

quarters of wide angle, and won-
derful working distance.

In his physicians' stands were

noted several additional conveni-

ences not possessed by these instru-

ments a year ago—notably the new
diaphragm and the sliding adjust-

ments—as well as improvements in

graceful proportion and workman-
ship.

Mr. Stodder did not make any
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exhibition of Mr. ToUes' stands,

but a number were to be seen in

the room, placed there by their

owners.

The Bausch & Lomb Optical

Company were represented by a

few stands, and Mr. L. Schrauer was
there with specimens of his work-
manship.

EDITORIAL.

—All who have not yet paid their

subscriptions for this year, are re-

spectfully requested to do so as soon
as convenient. There are many
who have not yet paid, and we can-

not aiiord to maintain a large free-

list. We have made the same re-

quest twice before and unless those

who have not paid will do so within

a short time, we will be obliged to

stop their journals.

o

—During the months of July
and August the Editor was absent
from New York. In consequence,
many letters have remained un-

answered, that would otherwise
have received prompt attention.

The Summer is over now, and busi-

ness has again resumed its regular-

ity, so that no further delays will

intefere with the immediate ac-

knowledgement of letters or orders.

The August Meetings.
In this number of the Journal

we have given a brief account of

the proceedings of the American
Society of Microscopists at the
meeting at Detroit, and of the Sub-
section of Microscopy of the Amer-
ican Association for the Advance-
ment of Science, at Boston,
The Detroit meeting we were

unable to attend, so that we are in-

debted for our knowledge of what
was done there to a number of

friends who were present, and who

have kindly given the information.

"We are especially indebted to Mr.
C. M. Yorce, for preparing the re-

port of the meeting that is pubhshed
this month. We did attend the

meeting in Boston, however, and
therefore have personal knowledge
of the relations which the Sub-section

of Microscopy bears to the Associa-

tion.

At the risk of giving offence to a

few of our readers, we believe that

it is now time to consider the rela-

tions of the two associations to each

other ; and if, as we have thought
from the beginning, when the pro-

position to form an "American So-

ciety of Microscopists " that should

be independent of the A. A. A. S.,

was made at the "Congress" held

at Indianapolis, the two meetings
cannot be successfully conducted
independently, then it is quite

time to also consider which of the

two associations is most deserving

of sup23ort.

First, it is proper to say, that

since the American Society was
formed, it has had all the encourage-

ment which our humble efforts could

give to it ; in proof of this we need
only refer to previous articles which
have been published at diiferent

times. In this matter, as in all

others, when the welfare of science

has been concerned, we have not

permitted our personal judgment to

assert itself, in opposition to any
movement calculated to benefit sci-

ence or its votaries. We have regard-

ed the establishment of the Society

as a worthy experiment, but as one

mainly conducted by a few leaders,

who had not the necessary support

from microscopists generally to en-

sure its success, nor sufficient expe-

'rience to direct it proj)erly. In our

opinion, the fatal error was commit-
ted at the beginning, in Indianapolis,

when a majority, of one we believe,

not only voted against a proposi-
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tion to meet in the same place as

the A. A. A. S., but seemed deter-

mined to hold the meeting at a

great distance from that place.

At Indianapolis, the best known,
and usually the most influential

microscopists, were at flrst inclined

to oppose the formation of a perma-

nent, new organization. It soon

became evident that such opposition

was useless, so they entered into

the new scheme with the desire

to make it a success, if possible.

They then endeavored to have the

meetings take place once in three

years, instead of annually, but this

proposition was overthrown. Then
it was suggested that the meetings

should be held each year at the same
place as the meetings of the A. A.
A. S., by which much time and ex-

pense could be saved to many mem-
l3ers, and the attendance would be
much larger than elsewhere, but this

was also voted down, as we have
already stated. Among the gen-

tlemen to whom we have refer-

red as being the best known and
most influential microscopists, we
take the liberty of naming Dr. R. H.
Ward, the Rev. A. B. Hervey, and
Mr. J. D. Hyatt, and we might add
others, but these will suffice to indi-

cate the character, standing and
mature judgment of those who were
most active in the opposition to the

movement.
It seemed as though the matter

had all been pre-arranged, so that no
amount of argument could prevail

against the adopted programme.
We do not assert that this was a

fact—we merely say that it seemed
to be the case, and this presumption
is held by many others besides our-

selves. As we were engaged on
committees working for the estab-

lishment of the Society, we can speak

with more confidence about the

first steps than can many others who
were at Indianapolis ; we know that

very strong and steady efforts were
made, by tne gentlemen whom we
have named and others, to induce
the Society to meet in connection
with the A. A. A. S.

Now, we do not wish to be regar-

ded as desiring the failure of the

American Society of Microscopists,

if it can show any reason for its ex-

istence. It is the raison d'etre that

should, and doubtless wiU, determine
its future history ; if it is shovm
that the Society can maintain a

useful existence, then it will always
have our earnest efforts for its wel-

fare.

So much we have written as an
introduction to what is of more im-
mediate importance, in relation to

the two organizations.

We believe that unless the
American Society of Microscopists

decides to meet next year in con-

nection with the A. A. A. S. at

Cincinnati, that the next meeting
will be its last. We have received

intimations from gentlemen who
were present at the Detroit meeting,

to the effect that some of the mem-
bers there had about concluded that

the attractions of the meetings are

not suflicient to induce members to

undertake long and expensive jour-

neys to attend them. The ex-

perience of tWo meetings has shown
that a larger attendance is neces-

sary for the active existence of the

Society, and the only way to in-

crease that attendance seems to be
by meeting in connection with the

A. A. A. S. We hope this will be
done ; for if it is done, there may
be opened for the Society a long
career of usefulness.

There is, however, another con-

sideration which we desire to men-
tion in this connection. We do not

believe that the really valuable mi-

croscopical work that is done in

this country, and which would be
presented at either the meetings of
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the Society or of the Association,

is sufficient to keep up the interest

in both meetings. If this is

true, we would desire to have
either tlie Society to disorganize,

and the members to join with the

Association, or else that the Sub-
section of the Association should

be abolished, so tliat all the mem-
bers might join the Society. Which
course would be the better one, may
well be left for decision next year,

when it will doubtless come up for

consideration.

This year the microscopical work
of neither of the organizations was
quite so good as it should have
been ; but if the two had united

their efforts, there can be no doubt

that a very interesting meeting
would have been the result.

One reason why a large number
of microscopists favored the forma-

tion of a society independent of the

A. A. A. S., was doubtless because

they had the impression that the

Sub-section of Microscopy had not

been well attended, or that it would
exclude the reading of very ele-

mentary articles about microscopical

work. As we have said in a previous

article, if the Sub-section has done
nothing, it is because microscopists

have not given it their support

—

the fault is not one for which any
other persons are responsible. As
to the character of the articles that

can be read before the Sub-section,

we do not hesitate to assert that

anything novel and of real worth,

no matter how simple or elemen-

tary it may be, can always be

brought before the meeting; but

the careful examination of contribu-

tions by competent persons, who
may reject them or order them to

be read, as they may deem proper,

tends to exert a very wholesome
effect upon the quality of the

articles that are read.

Once more we desire to say, in

order that no person may misun-
derstand us, either wilfully or other-

wise, that in writing this we are

not moved by any spirit of opposi-

tion to the American Society of

Microscopists. .

We desire the greatest benefit

to the greatest number of micros-

copists ; and, if it were possible, we
would be glad to see botli the or-

ganizations of which we have
spoken, in a flourishing condition

;

but since this cannot be, we desire

a combination of the two forces,

and we hope for such a consumma-
tion next year.

In closing we desire to congratu-

late the American Society of Mi-
croscopists upon its choice of Mr.
J. D. Hyatt, for President of the

next meeting.

A Criticism.

It is a disgraceful condition of

affairs, when the reading public is

obliged to tolerate absurd and wil-

fully incorrect reports of a meeting
of scientific men, from the local

press of the city in which such

a meeting is held ; and it is far

from creditable to the Editor of a

newspaper who will so degrade his

journal as to permit of its use for

such low purposes.

These remarks , are called forth

by the character of the reports of

the recent meeting of the American
Society of Microscopists, that have
been printed in the Free Press, a

leading Democratic daily of Detroit.

We will quote some of the strictures

that have been made by a well-

known gentleman, upon the reports

published in that paper.
" The Free Press treated us dis-

gracefully, and, indeed, almost ridi-

culed us. Its reports, though short,

were full of errors, some wilful

ones. It belittled the matter all it

could, and published a false locality
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for the Soiree, which had to be cor-

rected in open meeting, but probably
misled some. Citizens told me that

jealousy was at the bottom of all this."

We have been favored with one
of the incorrect reports, and are

assured that the indignant feeling

of our correspondent is fully justi-

fied. Those who desire to read the

best reports of the meeting that

were published in Detroit should ob-
tain copies of the Post and Tribune.
We are perfectly well aware that

any words of ours will not materially

affect the circulation or the business

of the Free Press, but we owe a

duty to ourselves, and to the jour-

nalistic profession, to condemn
such disgraceful and contemptible
work on the part of any Editor. If

the Free Press will exercise such
unlicensed freedom in regard to the

work of a scientific organization,

simply on account of a personal

feeling of jealousy, what reliance

can be placed upon its news, either

of a political or a miscellaneous

character.

No condemnation is too strong

for such a journal ; but the time has

not yet come when men will de-

mand the same accurate and un-

distorted information from their

daily newspaper, as they now re-

quire in the ordinary routine of

business. When that time does
come, the politics of the country
will be in a better condition than
they are now.

CORRESPONDENCE.

To THE Editor :—In reply to Mr.
Hull's inquiry about the proper kind of

glass for slides, I would say that my prac-

tice has been heretofore to go to hard-

ware stores and other places where glass

is sold, and where I generally find several

barrels full of glass-strips of varying
width and thickness, and from these I

have selected such as were fit for my
purpose. On making inquiries as to what

kind of glass can be had in quantities, I

find that the kind used by picture framers
and called " French single thick," is well

adapted for slides. All of the panes are

not thin enough, but they are intended to

be about -^^ inch in thickness. Such glass

has a fine surface, is very clear and free

from imperfections.

There is an American imitation of this
" French single thick," and from samples
shown me, I do not think there is much
choice between the two kinds. In choos-
ing, I should select those pieces which
look the whitest when held up edgewise
to the light, in preference to those that

are a deep green. The cost of this kind
is a Httle more than that of common win-
dow-glass. Very respectfully,

F. M. Hamlin.

To THE Editor :—In your July num-
ber, Mr. Hull writes to ask where he
can get thin glass for slides. I have
found that good French plate can be
had at a photographer's. By looking
through an assortment of photographic
plates, perhaps two in a dozen will be
found thin enough to cut into slides. Of
late I have obtained slides from a glazier

who keeps quite an assortment of fine plate

glass. A few moments rubbing on a
whetstone suffices to remove sharp corners

and leaves a sUde looking better, if it is cut

smoothly, than a more prolonged grinding.

I wish to enquire how to get rid of air-

bubbles in using Deane's gelatin. No way
that I have tried suffices to avoid this

drawback in the use of this medium.
F. H.

NOTES.

—We call attention to the business

change of the late firm of Sidle & Poalk,

the well-known manufacturers of the

"Acme " stand and the " Congress " turn-

table. The business of that firm is now
done by John W. Sidle & Co., of Lancas-
ter, Pa. The new firm has our best wishes

for success.

—The first number of the second vol-

ume of The Valley Naturalist has lately

reached us. We doubt not that many of

the former subscribers to that periodical

will be glad to learn that it has been re-

vived by its former publisher, Mr. Henry
Skear, of St. Louis, Mo.
The Editor states that " since the cir-

culation of our ' announcement ' in May
last, we have received upward of five-

hundred subscribers, thus insuring its sue-
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cess." We are pleased to extend our con-

gratulations to Mr. Skear on account of the

encouraging prospects for his magazine,

and to assure him of our best wishes for its

welfare. The subscription price is $1.50.

—During the past Summer we have

had the pleasure of visiting Professor H.

L. Smith at his home in Geneva, and also

the celebrated makers of objectives, the

Messrs. Spencers.

At the time of our visit we took great

interest in some objectives which Mr.

Herbert Spencer manipulated for us. A
new ^-inch-immersion, still unfinished,

with a rather unfavorable illumination

showed the lines on a dry Amphipleura
pellncida better defined than we had ever

seen them before. To our amateur eye

the lens seemed to be very perfect, but

the experience of the makers enabled

them to observe defects which would be

eliminated before the glass was finished.

There is no doubt that the Messrs. Spen-

cers are constantly trying to improve their

lenses, and to make them superior to all

others if possible. The means which they

have adopted to ensure excellent and uni-

form results, by constant personal super-

vision of every part of the work and

making the final corrections and mount-
ings themselves, are sure to be com-
mended by all who use the Spencer objec-

tives. In passing, we would add that to

Mr. Herbert Spencer the credit is mainly

due for the present excellence of those

objectives.

—We have been greatly pleased with

some of the lenses which Mr. Gundlach

has made recently. Mr. L. R. Sexton, of

Rochester, who is selling Mr. Gundlach's

productions, has kindly sent us objectives

for examination, from time to time.

Among those we have seen we can highly

recommend the |-inch and the ^-inch of

class D. The former costs $18.00 and

the latter, a glycerin-immersion only,

$25.00. It is claimed that the ^^ for

$25.00 will resolve the A. pellucida by

simple illumination with mirror and lamp.

We have not succeeded in this resolution,

as yet, but have no doubt it is quite pos-

sible, for we have distinctly seen the lines

of No. 19 on the balsam test-plate, with

one of these tenths. It also works tole-

rably well on the Podura-scale. The
latest production which Mr. Sexton offers

is a >^-inch with a balsam-angle above

130°. This has been spoken of by one

regarded as excellent authority, as an ex-

ceptionally fine lens. The balsam-angle

is higher than that of the Zeiss objectives.

Exchanges.
[Exchanges are inserted in this column without

charge. They will be strictly limited to mounted
objects, and material for mounting.]

Lime sand, composed almost exclusively of micro-
scopic Foraminifera, to exchange for microscopic
material. H. A. GREEN, Atco, N. J.

I would like to have the address of some person
who has access to an abundance of Volvox globator.

W. W. BUTTERFIELD, Indianapolis, Ind. i;

Polyzoa, Palates of Mollusca, Foraminifera, Sponge
and Holothurian-Spicules, Synapta-Anchors, Chirod-
ota-Wheels, Echinus-Spines, Minute Sea Shells, in ex-

change for Polyzoa, Foraminifera, Histological and
Pathological preparations, etc. Also, a quantity of

Sea Shells in exchange for Land and Fresh-Water
Shells.

F. M. HAMLIN, M. D., Auburn, N. Y.

J. J. B. Hatfield, Arsenal Avenue, Indianapolis,

Indiana, will exchange Bleached Plant-Sections for

good Diatomaceous material. List furnished on ap-
plication.

Pleurosigmas and other unmounted Diatoms, both
Fresh Water and Marine ; also Marine Algse, Ferns,

and a large quantity of miscellaneous microscopical

material in exchange for good mounted objects.

M. A. BOOTH, Longmeadow, Mass.

To exchange, well-mounted Slides of Hair for

mounted or unmounted specimens of hair from the

rarer animals ; lists exchanged. WM. HOSKINS,
208 S. Halsted street, Chicago, 111.

Nicely mounted Slides (opaque) of the Coal-tar

Derivatives, chemically prepared, crystalline in form,

showing their beautiful colors, in exchange for other

well-mounted material. Chemical name and formula
attached to each Slide. About a dozen varieties on
hand. F. L. BARDEEN, M.D.,

3oJ^ Meigs street, Rochester, N.Y.

Slides mounted from injected Frog's Gall-bladder,

Liver, Kidney, Stomach, Intestine and other parts,

exchanged for other good and interesting prepa-

rations. C. BLASDALE, M. D.,
Jericho, Queens Co., N. Y.

Well-mounted, selected and arranged Diatoms, for

good histological, pathological or anatomical prepara-

tion. State what you have, and terms of exchange.
W. W. RINER, Greene, Iowa.

The American Monthly Micro-

scopical Journal.

Issued on or before the fifteenth

day of each month.
Correspondence should be ad-

dressed to the Editor, Romyn Hitch-

cock, 53 Maiden Lane, New York.

Terms: $1.00 per year; single

numbers, 15 c. To foreign subscrib-

ers, 63^ francs, or 5 shillings sterHng.
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A Warm-stage for

Microscope.

the

BY PKOFESSOE E. H. BARTLEY.

Having occasion to use a warm-
stage during the winter of 1878-9,

and finding some difficulty in main-

taining a uniform temperature by
any of tlie simple devices with
which I am acquainted, I have
constructed and used the apparatus

illustrated

them ac-

FlG

company-
ing sketch

;

which is so

easy of con-

struction
and an-
swers the

purpose so

well, that

I have
thought it

worth
while to re-

commend it to others through the

Journal.
It consists of a vessel of water

(A), which is supported on a tripod

or a lamp-stand, and capable of

being raised and lowered at will

;

the water in it is kept boiling when
in use, by the lamp C.

A glass tube {a a) about 6™'"- in

diameter and about 30^^™- long, is

bent upon itself at h so as to bring
the two limbs parallel and within
about 1.5*^™- of one another. One
of the ends of this tube is then
drawn o£f to a fine point, as shown

at c, and is bent at an angle of 45°

at a distance of S""'- from this end-

The other limb of this tube is con-

nected with the siphon tube d, by
the rubber tube/*. D is the stage of

the microscope ; and e, e, are two
pieces of cork which serve as sup-

ports for the tube a a, and as stops

for the slide, and which may be

cemented to the stage by mucilage,

to make the apparatus more steady.

I have
sometimes
replaced
these corks

by strips of

sheet tin or

brass, so
bent as to

serve the

same pur-

pose. The
tube a a is

placed in

the usual

position of

the slide upon the stage, and the

slide is placed upon it ; the light

passes between the two limbs of the

tube. The vessel B receives the

water discharged at c. As long as the

water in A is kept at 100° C., and

a constant relation is maintained be-

tween the height of the water in this

vessel and the stage, the temperature

of the slide will remain constant as

long as the water flows. By rais-

ing or lowering A, the velocity

of the current of water may be in-

creased or diminished, and the tem-

perature of the slide is controlled.
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By a somewliat rough measurement
of the temperatures obtained with

this apparatus, I find it possible to

procure a range of about 'i5°C.

81°F.), or from 27oC. (BO.eoF.) to

Y2°C. (I6I0F.)

As the normal temperature of

the human bodj is 37°C., it will be

seen that the range is all that is

needed for the object for which it

was intended. The higlier tem-

peratures are convenient for favor-

ing chemical reactions under the

microscope, or for the evaporation

of liquids, or other uses where a

gentle heat and uniform tempera-
ture are desired.

The Movement of Diatoms.

All persons who have observed

living diatoms are familiar with

their curious forward and backward
motion, but although many have
endeavored to determine the cause

of these movements, the subject is

still very imperfectly understood.

Mr. Julien Deby's excellent article

entitled, " What is a Diatom " has

been widely known and read by
microscopists, both here and in Eu-
rope, but the letter which Prof. H.
L. Smith wrote to Mr. Deby, soon

after his article was published, is

not so well known.*
By the use of a pigment in the

water, Prof. Smith has been able to

study the movement of diatoms to

great advantage. The color em-
ployed was the ordinary indigo-blue

used by water-color painters.

If a living Pinnvlaria be placed

in water colored by that pigment,
and examined with the median line

turned toward the eye, the little

particles of indigo will be seen

to move along the line, and to

accumulate near the centre in a mi-

* Prof. Smith's letter is published in the
" Annals" of the Belgium Microscopical So-
ciety, Vol. IV.

nute ball. Viewed with the con-

nective turned toward the eye, it

will be observed that a ball of in-

digo accumulates about the centre
of each valve, and both balls turn
about on their axes, just as they
would if a minute jet of water were
directed against each from an orifice

situated at the central extremity of

the median line of each valve. When
the balls have attained a certain

size they suddenly burst, and the

particles of indigo pass on along
the median line in a direction op-

posite to that in which the diatom
is moving. Immediately after the

rupture of the ball, a new one be-

gins to form. The movement of

the particles along the median line

always takes place in a direction

opposite to the motion of the diatom.

It is to be hoped that observations

of this kind will be continued by
others. There are some very cu-

rious appearances to be seen in the

examination of moving diatoms,

and as any person who has patience

and good objectives, can readily

study the subject, we may hope for

an early and a satisfactory explana-

tion of the cause of the motion.

Apple and Pear Blight.*

The wide-spread and disastrous

disease of the pear tree, commonly
known as fire-blight, and that known
as twig-blight of the apple tree, are

due to the same agency. They are

identical in origin, and as similar in

pathological characteristics as are

the trees themselves. The quince,

Lombardy poplar, American aspen,

and some other trees suffer from the

same or similar affections. The im-

mediate cause of the disease is a

living organism, which produces

butyric fermentation of the material

stored in the cells, especially those

* Abstract of an article by Prof. T. J.

Burrill, read at the meeting of the A. A. A. S.
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of tlie liber. This organism is allied

to, if not specifically identical with,

the butyric vibrione of Pasteur, and
the Bacillus amylobacter of Yan-
tieghem. After referring to the

history of the disease in this country,

which goes back at least a century,

the experiments which were made
with the specific poison or ferment,

in inoculating healthy trees, and in

other ways, were recounted in de-

tail. After it was determined that

a specific living organism, the Bacil-

lus^ was always present in the liber-

cells of the affected trees or bran-

ches, an isolated acre of ground, upon
which there were ninety-four peai-

trees of different ages and varieties,

was selected for the experiments. One
method of experiment was to cut

off small portions of the bark of

diseased trees, and to insert them in

healthy trees. The results of these

experiments were given in a table,

which showed that a large percent-

age of the experiments were per-

fectly successful in communicating
the blight from the diseased tree to

the healthy. Sixty-three per cent, of

all the pear trees thus inoculated

became diseased. Of the pear trees

that were inoculated with the virus

from diseased pear trees, fifty-four

per cent, became affected ; of those

pear trees inoculated from blighting

apple trees, seventy-three per cent, re-

ceived the disease. When the poison

was taken from the pear trees, to

inoculate apple trees, the percent-

age of successful operations, was
much below that obtained when the

process was reversed, probably be-

cause the apple tree is the more
hardy of the two. The virus seems
to be quite harmless when it is ap-

plied to the epidermal surface of

the leaves of the tree ; it does not

seem to enter through the stomata.

Of the entire number of recorded

observations, 34.Y8 per cent, were
successful, while of the whole num-

ber of inoculations with the knife,

52.07 per cent, were effective. The
organism to whicli the disease is at-

tributed is so minute that a strong

magnifying power is necessary to

enable one to study it, or to make
out its form. It assumes various

shapes during its development, and
these different forms may usually be

seen at one view in the microscope.

The characteristic form is that of

two oblong joints with rounded ends.

Their transverse diameter is about
.002"""-, and the length of each

joint about .OOS-"™- They are

comparatively shorter and thicker

than the common Bacterium termo,

and they move less rapidly. If this

should prove to be the organism

which is the well-known agent in

converting starch, sugar, etc., into

butyric acid, hydrogen and carbon

dioxide, this would not invalidate

the assumption that it is the cause

of the disease, but it might render

the discovery of remedial treatment

less hopeful. The most conspicuous

change in the tissues of the affected

plants revealed by the microscope is

the almost total disappearance of

starch from the cells.

Dry Mounts.*

BY PEOFESSOK H. L. SMITH.

The very simplicity of this pro-

cess Causes me to wonder why it

was not thought of before. I take

a sheet of thin writing paper, white

or colored, and dip it into thick

shellac varnish (shellac dissolved in

alcohol), and hang it up to dry.

When thoroughly dry it should

have a good glaze of the varnish on

it (different thickness of paper can

be used according to depth of cell

required). Out of this shellac

paper I cut my rings, and these can

* Abstract from an article published in

Science.



184 THE AMERICAN MONTHLY [October,

be made in any quantity, and kept
for any time. The ]:)rocess of

mounting is simple. The slide is

cleaned, and the flat paper ring

placed in the centre ; on this the

cover is placed, having the object

dried on it, and the two are held

together by the forceps and gently

warmed ; this serves to attach the

ring to the slide and cover, at sev-

eral points, so that the forceps may
now be laid aside. The next step

is to take a glass slip (another slide),

and laying this on the cover, to

grasp the two slides at each end by
the linger and thumb of the two
hands, and pressing them tightly

together, to warm the slide gently

;

by looking at the ring obliquely, on
the underside, one can tell at (mce
when all the air is pressed out, and
the adhesion is complete between
the cover and the ring, and also the

ring and the slide, and they must
be held together a moment or two
to cool. If the lac is sufficiently

thick on the paper the adhesion

takes place quickly, and with mod-
erate heat, and there will be no
danger of breaking the cover, un-

less it has been warped in the pro-

cess of warming, which will some-
times occur when very thin glass

has been heated too much for the

purpose of burning off the organic

matter, or when the support is too

small in diameter, or when it is not
flat. I think I may be able to in-

duce the leading opticians to manu-
facture this paper and also the rings

for sale ; for special purposes the

paper might be printed beforehand,

so that, when mounted, the ring

would show on the underside
the name of the preparer, or of the

object. I cannot conceive of any-

thing more satisfactory than these

rings. Many large objects which
would be crushed if one used only
the shellac rings made on the slide,

by the use of the turn-table, by the

giving way of these by softening,

and under the necessary pressure for

attaching the cover, are perfectly

protected by the paper rings. I am
satisfled that the balsam mounts
will be much less frequently used,

as soon as we can And some sure

dry process. The diatoms, as a

rule, show much better when
mounted dry and with whole frus-

tules, exhibiting both the side and
the front view, also the mode of at-

tachment, etc. The dry mounts are

certainly to be preferred when they
are desired for anything except pret-

ty objects, and even for this latter

purpose there is often a very great

difference in favor of the dry mount.
Although I have not used these

shellac paper rings for any great

length of time, yet I can see no
reason why they should not be
equal to the simple shellac ring for

durability, and very much superior

to it in other respects.

o

Blood-stains as Evidence in
Criminal Cases.*

BY CHAS. O. CUBTMAN, M. 1).

The detection of blood-stains on
linen or other articles of apparel,

has often a melancholy interest to

the medical expert and the criminal

jurist. In many cases, the decision

of court and jury has hinged upon
the evidence afforded, or supposed

to be afforded, by suspicious stains

found upon the clothing or imple-

ments used by persons accused of

murder. Not very long ago it was
imagined by the public, and even

by members of the profession and
enthusiastic admirers of the micro-

scope, that human blood might be
positively and easily identified by
the microscope. Upon the extension

of the scoj)e of utility of the spec-

*Read before the St. Louis Medido-Chirur-

gical Society.
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troscope, that instrument has also

been held by many to be an un-

erring detective of blood.

But by degrees the illusion in re-

gard to the positive and unassail-

able results of the microscope has

vanished, and at present, (especially

since the thorough investigation of

the subject by Dr. J. J. Woodward,
U. S. A.) no expert would be found
bold enough to assert, in the face of

contrary evidence, that he can posi-

tively identify human blood by any
microscopical device. The blood

discs of the dog, especially, are so

nearly of the size and shape of hu-

man blood, that no means, at present

known, will discriminate wdth abso-

lute certainty between the two, even

in the fresh state, much less after

having been dried and subjected to

the methods of preparation neces-

sary for microscopical investigation.

The spectroscope does, with great

accuracy, reveal the presence of

blood, by the absorption bands
characteristic of the hemoglobin, but

cannot make any distinction between
the various blood-corpuscles aiford-

ing the coloring matter.

But even were all of those diffi-

culties successfully overcome, and
could the minutest distinctions be
made between the different kinds

of blood, such evidence would, in

many cases, be rendered absolutely

nugatory by the doubts thrown upon
the source of the blood and its man-
ner of transfer to the stained article

by the following facts :

Having been applied to, last Win-
ter, to make examinations of sus-

j)ected blood-stains, the thought
occurred to me that there is a pos-

sibility of the transfer of human
blood by means of predatory insects,

such as the mosquito, the bed-bug
and similar others. Experiments
showed that the crushing of such

an insect, loaded with its meal of

human blood, will yield a stain of

considerable size, much larger than
I had anticipated. I then captured

some mosquitoes, after they had im-

bibed their fill of blood, and kept
them alive in close confinement.

They were then, after different pe-

riods of time, crushed and the blood
examined, mixed with various men-
strua for dilution. In all cases up
to forty-eight hours I found a large

proportion of the red corpuscles of

human blood still unchanged, and
quite readily recognizable. I next

examined the blood of the mosquito,

which had not been permitted to

feast on the human subject. The
size and color of these corpuscles of

mosquito blood are so different from
human, that no mistake can pos-

sibly arise from this source.

In the last few weeks Dr. E.

EvQrs was kind enough to assist

me in a considerable number of

micrometric determinations of the

human blood taken from the mos-

quito, after various intervals, and
tlie corpuscles of mosquito blood

proper. The task has been a la-

borious one, owing to various diffi-

culties, not the least among which
was the selection of a proper men-
struum for dilution. Glycerin in

various dilutions, gave excellent

definitions of the human blood-cor-

puscle, but left the margins of that

of the mosquito so ill-defined as to

make accurate measurements very

difficult. After various trials, we
found alcohol of about 80 per cent,

the l)est medium for examining
mosquito blood, and very fair for

the human blood-corpuscle, al-

thouo-h both shrink somewhat in

the alcohol.

Our results'" are as follows :

—

Human blood (after imbibition

by the mosquito) averages (red cor-

puscle,) in dilute glycerin, Y.4

micro-millimetres (or -g-gVir
i^cli)

;

* These results are the average of more
than one hundred careful measurements.
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in 80 per cent, alcoliol, ().9 niicro-

milHnietres(or jo^ott iiich.)

Mosquito blood averages in di-

hite glycerin, 1.8 micro-milli-

metres (or TTFoT inch) ; in 80 per

cent, alcohol, 1.4 micro-millimetres

(or -Yshro hich.)

The subject appears to me to be
of sufficient importance to deserve

further investigations. However
much we maj regret that another

prop is taken from the value of cir-

cumstantial evidence, derived from
suspicious stains in murder cases, it

is best to know and make proper

allowance for any weak points of

such information. For even if

stains should now be fully identi-

fied as derived from human blood,

the accused may plead in his justi-

fication, that they are due to the

agency of insects, and cannot, be
allowed to furnish any proof of his

guilt.

Since reading the above paper
before the Society, investigations

on the bed-bug (as yet very few
in number) appear to show that the

imbibed human blood is destroyed

far more rapidly in them than in

the mosquito. In one individual,

after twelve hours, not a trace of

the human blood-corpuscle could

be detected.

St. Louis, Mo.

A Mechanical Finger.

I have constructed for my micro-

scope mechanical fingers in two
ways which may be followed by
any one desiring such an 'appliance

and having a stage forceps only, or

still better, a forceps and a nose-

piece also.

(1) By taking a strip of pine wood
half an inch thick, and of suitable

length and breadth, and giving it a

suitable shape, making a hole in

the larger end of such size, that

when lined with a bit of cloth, it

fitted tightly on and over the nose

of my one-inch objective. In the

smaller end was made another hole

into which a slightly tapering cork

was pressed from above, in order to

carry the forceps. Having fastened

a bristle into the jaw of my stage-

forceps, by means of a drop of glue,

and made a small hole for a guide,

the shank of the forceps was
forced into the cork and fastened in

position with sealing-wax, and the

finger was complete, with no ex-

pense but an hour's labor.

(2) With still less labor, I substi-

tuted my nose-piece for the above
wooden carrier ; screwing the cork

into the nose-piece, instead of the

extra objective, and attaching the

forceps as before.

In either case, the elasticity of

the cork holds it in place with suf-

ficient firmness to admit of its be-

ing rotated with finger and thumb,
so as to move the point of the forceps

with the bristle to the right or

left as may be desired. The lifting

of the object is done by means of the

joint in the forceps.

Although the fingers here sug-

gested may not be as perfect as

those of a more costly and finished

construction, yet combining as they

do all movements essential to any
finger, they may be used in an

emergency, and in skilful hands

will be found capable of effective

work. J. SULLIVANT.

Columbus, Ohio.

On the Presence of the Forms
of Life in the Central and
Lateral Surface Waters
of Lakes and Ponds.

BY EPHEAIM CUTTER, M. D.

I have seen it stated that over 500
municipalities and towns in this

country are supplied with hydrant

water. As a physician I have been

much interested in studying the in-
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fluence of water as food, particularly

in relation to its fauna and flora. In
order to study the subject it is neces-

sary to make microscopical examin-

ations, and these have been, as far

as I know, conflned to the water

drawn from the hydrant or faucet.

It has been supposed that these

forms of life have come from the

deeper portions of the lakes, and
that the central, surface waters of

the lakes were comparatively free

from them. In order to set the

matter at rest, in my own mind, I

have made exaininations of the cen-

tral, surface waters of Cochituate

lake. Crystal lake, Wakefield, Mass.,

Horn Pond, Woburn, Long Pond,
Shiverick's Pond, Fresh Pond, Fal-

mouth, Mass., Jamaica Pond, Frog
Pond, and the pond in the Public
Garden, Boston. In all these cases

the evidence obtained has been posi-

tive and decisive, so that I think it

is of value as showing that the bo-

tany and zoology of the central sur-

face waters of these lakes is repres-

ented by a large number of species for

microscopical examination ; indeed
the waters of Frog Pond, on Boston
Common, is a mine of specimens
for a microscopist.

Now, my object in this communi-
cation is to call attention to this

subject with the view that if I am
mistaken in its novelty, I may be
corrected, and if not, to invoke those

in different parts of the country who
may be so disposed, to make exam-
inations of the various surface wa-
ters of the ponds in their vicinity,

that are used for drinking purposes,

and report to this journal, so that

one can get an idea of the subject

based on extensive examinations,

conducted by a large number of ob-

servers in different parts of the
country. When this is done, it will

be a help to the physican who stu-

dies water as food.

Perhaps it may be proper for me

to allude to my own methods of col-

lection. I go out in a boat to the

central part of the pond, provided
with a tumbler or dipper, a three-

quarter inch India-rubber tube, an
old lawn hose-pipe a foot long, with
a bag four and a half inches long by
two and three-quarters of an inch
in width, made of the best cotton

cloth, tied on the end of the tube.

I then pour water into the tube
with the tumbler or dipper until the

water begins to sink slowly, then I

stop pouring and let the water run
off until its surface can be seen

through the walls of the bag ; the

string is iintied, the bag removed
and its contents suddenly poured
into the empty tumbler or dipper

;

the bag is then gently turned inside

out and gently sopped in the water
which has beed j)Oured into the tum-
bler. Having done this, I begin to

twist the bag from above down-
wards, and allow the drip to run
into the tumbler or dipper. This
is a modification of Prof. Reinsch's

process, with whom I have studied.

For a microscope, I have found
my horizontal tube Amici, and a

one and a half inch eye-piece and a

Tolles, third class,one-fifth objective,

with a low angle and long working
distance, to be satisfactory. I find

a brass cell, such as formerly came
with the French microscopes,two and
one-half by seven-eighths inch, and
three-eighths of an inch deep, with

a glass bottom, to answer very well,

only instead of using the deep ca-

vity, I reverse the cell and employ
the shallow cavity. This method
may not be liked by some, but I

like it, as I have room, and examine
the plants uncovered and free. The
tremulous motion of such a body of

liquid is an objection, but barring

this, I find that I get a more tho-

rough knowledge of the character

of the water than in any other mode
I am acquainted with. T find this
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cell nictliod excellent for the ex-

amination of urine. I give these

modes and means not because I think

they are any better than others, bnt
because I think that every observer

has the right, in justice to himself

and others, to allude to his tools.

At some future time I hope to be
permitted to present a more com-
plete account of my own labors in

this direction.

o

Microscopical Collections in
Florida.*

BY C. C. MEEEIMAN.

It has been my fortune during

the past two Winters to spend a

few weeks in the regions of Cen-

tral Florida. Lake Harris is the

most southern and the most beauti-

ful of the cluster of lakes which
forms the source of that exceedingly

picturesque river, the Ocklawaha.

With high banks, and surrounded

by a belt of hummock land as rich

as any that Florida affords, this

lake is becoming settled upon, and
its lands are fast being taken up by
enterprising southerners for orange-

f
roves and pine-apple plantations,

'he sojourner will iind the society

of this lake-settlement intelligent

and hospitable beyond anything

that would be expected in so new
and pioneer a country. The vegeta-

tion of this almost tropical region

is so full of interest to the micros-

copist, and the causes conducing

thereto so peculiar, that I have

thought them deserving of especial

mention and illustration.

The absence, or at least the rarity

of frosts injurious to vegetation in

these lake districts, gives the long-

est possible season for the growth
and maturity of such organs as are

best, or especially, adapted to the

exigencies of Florida plants. There

* Read before the Sub-section of Micros-

copy of the A. A. A. S.

is a period of rest, usually compris-

ing about the three Winter months, J
after which vegetation takes up 1
and continues its growth again as if

there had been no period of inter-

ruption ; so that practically there is

a continuous development of plant

life, whether annual or perennial,

from birth to death.

The soil of Florida, as of all

the South-Atlantic sea-board, is

sandy and naturally barren. No
polar glaciers have ground up for

these regions, as for the Northern
States, a rich and abundant alluvi-

um, sufficient in itself for the pro-

duction of a rapid and vigorous

vegetation. The South has appar-

ently only the siftings of our

Northern soil, carried down to the

ocean by rivers, and then washed
up by the sea-waves to form their

interminable sandy plains. But
to compensate for this natural in-

fertility of soil, the atmosphere,

especially of Southern Florida,

abounds in all the elements of plant

growth. The winds which come
up from the Gulf on the one side,

or the Atlantic on the other, are

charged with moisture, and bear

also minute quantities of nitric

acid and saline compounds ; while

the exhalations from the swamps
and marshes furnish in abundance
the salts of ammonia and carbonic

acid. Now to utilize these precious

products from the air, it is neces-

sary for plants to have peculiar

organs, such as absorbing glands,

glandular hairs, stellate hairs, pro-

tecting scales, and a variety of

other special appendages. All these

have been developed by time and

necessity, in remarkable profusion

and perfection in the vegetation of

Southern Florida. Although the

meagre soil produces no nutritious

grasses, and scarcely enough of an

honest vegetation to keep an herb-

ivorous animal from starving; yet
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there is an abundant flora such as it

is—air plants, parasitic growths,

insectivorous plants, and strange

herbs seeking a livelihood in any

other way than the good old honest

one of growing from their roots.

It is this fact which makes the mi-

croscopical interest of botanical re-

searches in Central Florida. One
can scarcely examine with a two-

thirds objective the flowers, leaves

or stems of any plant growing there

without discovering some beautiful

or striking modilicatiou of plant

hairs, or scales, or glands, or other

absorbing or secreting organs.

We will notice flrst the Onosmo-
dium as found in Florida

—

0. vir-

ginianum. It grows from Virginia

south, but is more glandular I

think in Florida than any where
else. It will be almost the flrst

plant one would stop to observe on
entering the pine woods—a dark-

green, narrow-leaved, biennial herb

;

its straight stem of the second year's

growth, about a foot high, bearing

a raceme-like cluster of flowers,

coiled at the end, and straightening

out as the flowers expand. The
leaves of this plant are thickly stud-

ded on both sides with stiff trans-

parent hairs, lying nearly flat on the

surface, and all pointing towards

the tip end of the leaf. At the

base of each hair is a cluster of

glandular cells, amounting some-

times to fifty or more, arranged

in beautiful geometrical forms.

When pressed and dried in the

herbarium, the body of the leaf

turns to a dark green, almost black,

and on this back-ground, with a

half-inch objective, the hairs stand

out like sculptured glass, and the

glands like mosaics of purest pearls.

I think it is the most attractive

opaque object that can be shown
under the microscope.

That these glandular cells, cover-

ing as they do nearly half the sur-

face of the leaves, especially the

upper surface, and differing from
all other vegetable cells, subserve

an important purpose in the sus-

tenance of the plant, there cannot

be any doubt ; but just what that

purpose is, or what is the mode of

operation, I think, has never been
ascertained.

In the same locality will very

likely be found the most beautiful

of all the croton plants, the C. ar-

gyranthemuTn. Unlike the other

Crotons, which are bushes, this is an

herb growing only about a foot

high, with a milky sap w^hicli ex-

udes when the stem is broken. The
leaves are silvery, verging in some
cases to a bronze color, and are

thickly covered on the upper side

with most remarkable and beautiful

stellate scales. The flower-buds

and stems when pressed, make
much more beautiful opaque ob-

jects than the leaves.

The object of these scales is

without doubt, to prevent the too

rapid evaporation of the moisture

stored up in the plant. They are

the exquisitely woven blankets

which preserve the precious juices

so laboriously gathered. The same
kind of covering is spread over the

leaves and stems of all the air-plants

of Florida, and doubtless for the

same purpose. The well-known
Florida moss, although not a moss,

but a member of the pineapple

family {Tillandsia us7ieoides), is

an exceedingly beautiful object

under the microscope. Each hang-

ing stem is overlaid with filmy

white scales, every one of which is

fastened in its place by what would
seem to be the stamp of some min-

iature seal on golden-tinted wax.

This plant as ordinarily seen on

the live-oaks near cities, is a dirty-

looking and unattractive object, and

goes by the name of " black moss."

But in out-of-the-way places, re-
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moved from the dust and smoke
of settled localities, it is pearly

white, and exceedingly beautiful

both to the naked eye and under
any power of niagnilication. Florida

moss should be preserved with only

very slight pressure, just enough to

make the threads lie straight. After

it has dried in this way, small cut-

tings may be mounted in the or-

dinary cells for opaque mounting.
On the high banks of the lake,

and in the adjoining fields may be
found the large-leaved and vigorous-

growing Calicarpa {O. AT/iet'icmia),

sometimes called the French
mulberry, a bush growing some
five or six feet in height. The
under side of the leaves of this

plant are nearly covered with little

round, yellow, sessile glands, fiat-

tened on top and marked ofi into

eight or ten sections by ribs like

those on a melon. They are in im-

mense numbers—something like

thirty thousand to the square inch

—over half a million on a good
sized leaf. Under a light net-work
of branching glandular hairs, viewed
with a two-thirds objective, these

polislied amber-colored disks glisten

like a spangle of golden beads. The
same kind of glands is found on the

leaves of many other shrubs in

Florida—the sweet myrtle {Myrica
cerifera), the low ground blueberry

( Vaccinium tejidlwm), a certain

bush or dwarf hickory {Carya
glahrd) and some others. These
glands have been variously called

resin dots, resin glands, and odori-

ferous glands. So far as I can judge,

however, they are not connected
with any resinous or odoriferous

secretions. From their almost per-

fect resemblance to the terminal

bulb of the mushroom glands of

the Pinguicula and Drosera, which
are known to be absorbing glands,

the probability is that these also

serve to absorb moisture and am-

monia from the atmosphere and
from rains. Although I am free

to acknowledge that the position of

the glands, being for the most part

on the under side of the leaves,

militates somewhat against this

view of their purpose.

Great care will have to be taken
in pressing and drying vegetable

specimens in the moist climate of

Florida. The little threads of the

mould fungus will be sure to creep

over the surface of the leaves, spoil-

ing them for microscopical material,

if they are not quickly and effectu-

ally dried. For this purpose it is

well to have a good supply of the

bibulous botanical paper, and to

change the specimens every day to

fresh sheets for at least four or five

days. The sheets after being once
used, should be spread out in the sun
to dry. A weight of about thirty

pounds may be used for the pressure.

The objects heretofore mentioned
are all for opaque mounting. Al-

most every preparer of slides has

his own favorite method for this

kind of work. I myself prefer the

use of the transparent shellac cells.

Clarified shellac is dissolved in al-

cohol, and filtered through cotton-

wool under a bell-glass, and with
the application of heat. The solu-

tion is evaporated down until it is

so thick that it will only just run

—

almost a jelly. In this condition it

can be put on a slide with a camel's

hair brush on the turn-table, and
very quickly worked up into a ring

with the point of a knife, used first

on the inside to make the cell of

the size wanted, and then on the

outside to turn the cement up into

a compact ring. Two or three ap-

plications of the cement, with in-

tervals of a day or two after each,

will make cells of sufficient depth
for all ordinary specimens. Tliese

cells dry quite slowly ;
and if arti-

ficial heat is used, it must be in-
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creased only very gradually, other-

wise vapor of alcohol biibljles will

make their appearance in them.
A small ring of Brnnswick black

may be made in the inside of the

cell, to which when thoroughly dry,

the object may be fastened witli a

very little liquid marine glue. In
this case both sides of the leaf can
be seen, which is often desirable.

In all opaque mountings a minute
aperture should in some way be
left open into the inside of the cell,

so that it shall not be hermetically

sealed uj). This little precaution

will save an innumerable number
of failures.

The collector in Florida will not
fail to secure a supply of the leaf

stems of the castor oil plant {Rici-

nus communis). In regions beyond
the influence of frosts, this plant

grows continuously from year to

year, and becomes quite a tree. It

is only in such a growth that the

spiral tissue of the fibro-vascular

bundles is fully perfected. The
castor oil plants grown in our cli-

mate during one short season, will

furnish very little spiral tissue,

mostly spotted ducts and scalari-

form cells. There is no more beau-
tiful object for multiple staining

than thin longitundinal sections

through the woody fiber, the vas-

cular tissues, and the pith cells of

well matured leaf-stems of the cas-

tor oil plant. I will briefly de-

scribe my process of making these

stainings. After being decolor-

ized in chlorinated soda, the sec-

tions may be left for half a day or

more in a solution of carmine in

water containing a few drops of

aqua ammonia ; then for half an
hour in a rather weak solution

of extract of logwood in alum
water, and finally 10 to 15 minutes
in a weak solution of anilin violet

or blue in alcohol. From this they
can be carried through absolute

alcohol into turpentine, and mount-
ed in balsam at any time thereafter.

If successful in this staining you
will have the pith cells in red, the
spiral tissue in blue, the wood cells

in purple and the stellate crystals in

green or yellow.

But the chief objects of interest

to the microscopist in the vegetation

of Florida, are the insectivorous

plants. ISTot only are they more
abundant, and, as I think, more
perfectly developed in the central

lake regions of Florida, but some
varieties are found there differing,

it seems to me, from any found else-

where. I desire particularly to

mention one which I discovered,

and which perhaps might be entitled

to rank as a new species.

In a lagoon-like basin at the side

of a small lake near Lake H&rris, in

water from two to three feet deep,
I found numerous specimens of the
insectiverous plant known as the
Drosei^a or sun -dew, growing thrifti-

ly and floating about among the
scattered water-weed*!, without any
attachment whatever, indeed with
veiy little root of any kind, the
dead leaves that hung down in the
water seeming both to buoy it up
and to hold it upright. This plant
differs from all the described species

of Drosera, so far as I have been
able to ascertain, in having an up-
right, leaf-bearing stem from four to

five inches long, in floating free on
the water, and in having unusually
long, vigorous and numerous leaves.

As I never found this floating Dro-
sera in any other location, and as

there was an abundance of the ordi-

nary Drosera longifolia growing
on the adjoining shore, I could not
resist the suspicion that at this

very spot in some past time
a plant of the longifolia had
by accident become uprooted, and
floated out on the water—that find-

ing it could capture insects even
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better on the water than crowded
among shore plants, it adapted itself

permanently to its new location and
modes of growth. It appeared to

me quite within the bounds of prob-

ability that here was an instance of

the evolution of a species in loco.

The Drosera or "sun-dew" is

found on the margins of nearly all

small ponds and permanently wet
places throughout the south. It is

a small red plant, growing close to

the ground, and glistening in the

sunlight. Its little whorl of expan-

ded leaves forms a circlet as beauti-

ful as any flower, and often so very

small that I have frequently moun-
ted whole plants with flower-stalk

and buds on one slide. Each leaf

of the Drosera has, spread out on its

upper surface and edges, from two
to three hundred arms, called tenta-

cles because endowed with the power
of motion, and of such varying

lengths that when naturally incur-

ved their ends just meet at the cen-

ter of the leaf. Each tentacle has

at its extremity a pad, like an exten-

ded palm, with a ridge raised length-

wise upon it, and in this palm is a

bundle of spiral vessels connected

with the same tissues in the leaf.

Now aU these tentacles secrete and
exude from the glands at their ends

a little drop of a very adhesive fluid
;

and the glistening of these drops in

the sunlight on their usually bright

red back-ground, gives to the plant

its beauty and its name of the " sun-

dew." An insect attracted to and
alighting on these leaves is inevitably

held fast. The tentacles by which
it is held very soon begin to bend
towards the center of the leaf, car-

rying the fly with them. Then in

some mysterious way, intelligence is

communicated to the other tentacles,

and they too begin to turn towards

the center of the leaf, in the course

of an hour or two completely cov-

ering the captured prey. If the

insect is caught entirely on one side

of the leaf, then only the tentacles

of that side inflect. The glands

after envelopment, exude a gastric

fluid which dissolves the nitrogenous

matter in the body, after which, by
another change of function, they

absorb and carry down into the

plant all this nutritious little feast.

In the course of three or four days

the tentacles again expand and pre-

pare themselves for another capture.

There are several reasons which
lead me to believe that these unique

and most wonderful organs of the

Drosera are a direct and special de-

velopment from the common, simple

mushroom glands, which are found
on many plants, and which have
for their primary function to absorb

moisture and ammonia from the at-

mosphere and from rains. I found
on the calyx and flower stem of the

Drosera an abundance of these

mushroom glands. Indeed the

flower stem with its buds furnishes

by reason of them, an exceedingly

beautiful object for the microscope,

both in a natural state and when
prepared by double staining.

I have found it quite a general

rule as regards plants, that whatever

organs, such as stellate hairs or

glands, the leaves may possess, the

calyx and stem of the flower wiU
show them in far greater luxuriance

and beauty. The stellate hairs of

the Deutzia, the Crotons, and the

Shepherdias, are far more numerous
and striking on the flower buds

than on the leaves. The mush-
room glands which are found on the

leaves of the Saxifrage and Pingui-

cula, are multiplied many fold in

number and attractiveness on the

calyx and flower stem of these plants.

So I regard that this was once the

case with the Drosera ; and that the

mushroom glands, which are now
found on the flower, were then

common to the leaves. A process
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of evolution lias transformed them
on the leaves into those wonderful
motile arms adapted to the capture

of insects, but has left them un-

changed on the tiower, where that

function would be of no use to the

plant. I occasionally find in my
preparations a solitary mushroom
gland among the tentacles of the

leaf—a remnant of a race that has

been supplanted. There is found
in Portugal a plant very similar to

the Drosera, the Drosophyllum,
which has still only the nmshroom
glands on its leaves, and catches in-

sects in great quantity by loading

them down with the viscid secretion

which these glands abundantly pour
forth.

To exhibit the very delicate

structure of the leaf and tentacles of

the Drosera, it is necessary to color

them but slightly. The danger will

be in over-staining ; therefore, after

decolorizing and immersing for a

few hours in the carmine solution,

the specimens should be exposed to

01dy a very weak fresh solution of

logwood for fifteen or twenty min-

utes. If the anilin blue is resorted

to at all, it must be in a very weak
solution. A mounting of a leaf and
a stem with flower buds in one cell

in camphorated or carbolated water,

makes a very pretty and complete
slide for the Drosera.

The Utricularia is a floating, car-

nivorous plant which grows in the

shallow water of quiet ponds. On
the surface of the water from flve to

seven leaves are spread out like the

spokes of a wheel, and from the

centre of these leaves the plant

sends upward its flower stalk and
downward its root-like branches,

floating freely in the water.

Among the thickly branching fibres

of these long submerged stems, are

perched innumerable little bladders

or utricles, not much larger than the

head of a pin, each provided witli a

mouth, at the bottom of a sort of

funnel of bristles, closed with a

cunning little trap-lid which opens

inward, engulfing and imprisoning

whatever minute creatures or sub-

stances may happen to be resting on

it. In these sacks during the grow-

ing season, we will find numerous
microscopic water fleas, mites and

beetles, with grains of pine pollen

and other floating particles. Th(?

organic bodies will be found in all

stages of digestion, showing that the

plant derives nourishment from such
captured prey; and apparently its

only means of livelihood is trapping.

When taken from the water and

dried under slight pressure, the

submerged portions of the Utricu-

laria will be found literary covered

with diatoms ; and many very inter-

esting chrysalids of water-insects

will be found attached to them.

These will all be washed off if the

plant is bleached in chlorinated soda.

To preserve them it will be neces-

sary to remove the color in alcohol,

and besides to handle very carefully.

The staining can only be single ; and

I have found a weak solution of

eosin in water, to be the best

material for coloring, showing at

the same time the structure of

the utricles and the captures con-

tained in them. Specimens of new
growths, showing the just forming

utricles and the peculiar circinate

mode of growth, should be included

on the slide. The mounting should

l)e in camphorated water.

The Pinguicula, another of the

insectivorous plants, is found abun-

dantly on the more open plains, and

not far from wet places. It is a

compact rosette of very light green

leaves, growing close to the ground,

from the centre of which rises a

single fl ower-stalk, eight or ten inches

high. The leaves have their edges

turned up, forming a shallow trough,

and on the upper surface are mush-
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room glands, which exude a viscid

secretion. Insects are canght and
held by this sticky substance until

they die. The nutritious matter is

then dissolved out by an acid secre-

tion, and is ultimately absorbed

into the substance of the plant by the

glands on the leaf. The edge of a

leaf when excited by a capture will

bend over upon it for a short time
;

merely for the purpose, I think, of

more effectually securing it, and of

bathing it in the secretions. The
calyx and flower-stalk, as I have
already mentioned, are thickly

covered with the same mushroom
glands that are found more sparingly

on the leaves. I have never seen

any evidence that the flower appen-

dages took any part in the digestion

of insects. They seem to be rather

in the nature of an ornamentation

than of anything useful. For exhi-

bition, therefore, or for double-stain-

ing, the calyx and flower stem will

be found by far the most attractive

part of the plant. The best way to

preserve them, as well as all such

small material, until wanted for use,

is to put them green into a common
morphia vial with a few drops each,

of alcohol and water, and then to

cork and seal them up tight with
melted beeswax. To prepare them
for the slide these objects may be
treated precisely as recommended
for sections of castor-oil plant, but

should be mounted in a weak solu-

tion of glycerin in camphorated
water.

If cells are made of rings punched
out of the thin sheets of colored

wax, used by artificial flower makers,

and then coated with either liquid

marine glue, or a mixture in equal

parts of gold size and gum damar,

dissolved in benzole, this method of

liquid mountingmay be as easily and
safely performed as mounting in

balsam. In very many cases simple

water, made antiseptic in any man-

ner, will be found far preferable to

any other media, both for retaining

the full and distended forms of mi-
nute organs, and for bringing out
the delicate markings of vegetable

structure which the highly refrac-

tive balsam would entirely obliter-

ate.

There is only one other insectiv-

orous plant found in Florida—the

pitcher plant

—

Sarracenia vario-

laris, a species growing only in the

South-Atlantic States. It is found in

low and w^et places among the open
pine-barrens, but is not as abundant
as the others which have been men-
tioned. The leaf is a hollow, coni-

cal or trumpet-shaped tube, with a

flange or wing running up one side,

and a hood which arches over the

orifice of the tube. During the

growing season this tube is usually

more than half filled with water,

which we must suppose secreted by
the plant itself, because the hood
effectually sheds all rain water from
it. Crowded into the bottom of the

tubes of mature leaves, we shall al-

most invariably find a mass of the

hard and indigestible parts of insects.

These creatures have been in some
way attracted into that suspicious

looking receptacle, and once in have
been unable to get out again. A
mere partially covered tube, how-
ever, with a little water in it, is by
no means a fly-trap. Not one insect

in a hundred would fall into that

well and drown, if there were not

some sjDecial device absolutely pre-

venting it from crawling upward.
Now a microscopical examination of

the inside of the hood and tube of

the pitcher plant reveals the most
skilful contrivances for securing

insect prey that could possibly be

imagined. In the first place, there

are in the upper part of the recep-

tacle and about the mouth, great

numbers of sessile glands which se-

crete abundantly a sweet fluid, very
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attracting to ants and flies. Further,

there is on the inner surface of the

hood and mouth, a formidable array

of comparatively long pike-pointed

spines, all pointing backward and
downward. These grade off into

shorter, more blunt, but still exceed-

ingly sharp-pointed spines, which
overlap each other like tiles on the

roof of a house. This kind of

coating lines the tube for a third of

the way down, the spines growing
Uner until at last they grade off into

regular hairs which line all the lower
part of the tube ; spines and hairs all

pointing downward. An insect at-

tempting to retrace its steps after

its ambrosial feast, would iind

nothing which it could penetrate or

grasp with the booklets of its feet

;

and the wetness of the spines, from
the constantly overflowing glands,

would probably prevent it from
making use of any other device that

insects may have for climbing glazed
surfaces. As a matter of fact no
creature comes out of that prison

house, unless it be with the single

exception of one cunning spider,

which in some way finds a safe and
rich retreat under the hood of its

great vegetable rival.

The bodies of the captured prey
fall into the fluid in the tube and are

macerated or decomposed, but with-

out any signs of putrescence.

Therefore the plant must at once
absorb the animal matter, for other-

wise this would cause the infusorial

life, which is called putrefaction.

In order to show the internal

structure of the pitcher plant leaf, it

will be necessary to separate the

cuticle which bears the spines and
glands from the rest of the leaf. To
do this, pieces cut from the leaf, and
preferably those showing the transi-

tion from one kind of spines into

another, after being soaked in water,

may be put into common nitric acid,

and this brought up to the boiling

j)oint over an alcohol lamp. They
should then be immediately washed
in several waters, when it will prob-

ably be found that the cuticle, both

the inner and the outer, has already

separated from the parenchyma.
The specimens will need no further

bleaching, and may be stained either

in eosin, dissolved in water, or in

anilin blue in alcohol. As there is

only one kind of tissue to be stained,

it will be imjjossible to get more than
one color in them. They should be
mounted, or kept in water very

slightly acidulated with carbolic

acid.

I cannot but regard the pitcher

plant as the most highly developed,

and the most specialized in its or-

ganization of any of the insectivor-

ous plants. It differs more widely

from ordinary vegetation, and has

more special and adapted contrivan-

ces about it, than any of the others.

Now, as I believe that the truth of

the modern evolutionary theory will

be eventually brought to the test

by well-studied monographs, made
by microscopists, on some such

highly differentiated organic struc-

tures as this pitcher plant, I do
not deem it a disgression to present

here briefly some inferences which
seem to me to arise from the devel-

opmental history of this particular

plant. Of course, if the pitcher plant

was developed from other and ordi-

nary plants, it had at one time the

simple plain leaves ofcommon herbs.

It must have early commenced in

some way, to appropriate insect food

on these leaves, because every essen-

tial change was for the bettenment of

the plant in this respect. The stem

of the leaves soon began to put out

flanges or wings on each side—the

phyllodia of the botanists, which are

not uncommon among plants. And
these outspread wings must have as-

sisted in the absorption of insect food

that was washed down among them.
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Then the edges of the wings tnrned

np, and curved around towards each

other, until finally they met and

grew together, forming a tube and

a much more complete receptacle

for decomposing animal bodies. A
South American genus, the Heliam-
2)hora, is just in this condition at the

present time. Then from some un-

known cause and in a way exceed-

ingly difficult to explain, our Sarra-

cenia changed entirely its manner of

capturing insects. The leaf bent

over the orifice of the tube, forming

the hood, and those remarkable

spines and tiled plates were devel-

oped on the inside of the hood and

tube, growing backwards, contrary

to the order of Nature. When all

this was accomplished and fully

completed, but not before, our plant

could commence its career as the

most successful trappist of either

the vegetable or the animal king-

dom.
Now, according to the Darwinian

theory, all these transformations

were the result of innumerable slight

and accidental variations, each one

of which happened to be so benefi-

cial to the particular plant concerned,

that it got the start of all the others,

and every time run them all out of

existence. One cannot tell how

many million times this extinction

and reproduction must have occur-

red, before our marvellously perfect

little tiy-trap was finally produced.

Excuse me if I confess that not all

the canonical books of Darwin are

sufficient to make me put faith in

the miracles of accidental evolution.

I believe in the fact of the gradual

development of the organic king-

doms ; for all science teaches it.

But, I believe it was governed and
guided by forces more potent than

accident or chance. The Being, or

the first cause, if you will, that

originated the simple elements of

matter, and endowed them with the

power and the tendency to aggre-

gate into developing worlds, might
equally as well have endowed certain

of them with the power and the

tendency to aggregate into ever ad-

vancing organisms. There is no
chance, in the myriad forms of crys-

talline and chemical substances ; then

why should there be in the scarcely

more varied colloid forms of living

matter? In a world that unfolds

from chaos in one steady line of pro-

gress, that shows only design at

every advancing stage, I must logic-

ally place somewhere at its com-
mencement the almighty fiat of a

Designer.

The Simplest Forms of Life.—T. Family Hydromorina.

Individuals in naked, berry-like families which move by rolling- and jumping

They are little larger than those of Uvclla virescens, but are distinguished from them

by the thick coat of the individuals which seems to be split in the middle.

Genus. Hydromorum, Ehr. (formerly Polytoma, Ehr.)

//. uvelld. Common among algse in fresh water.

VI.

—

Family, Dingbryina.

Body spherical, metabolic, in a transparent, beaker-shaped capsule. By budding

and the attachment of the younger capsules upon the margins of the older, tree-like

colonies are formed, which frequently become detached from their original place and

swim about free.

Genus. Dinobryon Ehr. Sheath transparent, animals whitish, with

red stigma.

B. sertularia, Ehr. L. (of the capsule) 0.04. Common among
water plants.
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VII.

—

Family, Peridinea.

Body covered with an opaque, spherical or irregularly shaped, rough, two-shelled

carapace, which shows a spiral furrow in the middle, with slender flagella in front.

Color yellowish or greenish brown.
Body spherical without any prolongation, Peridinium.

Body irregular, with prolongations, Ceratium.

I. Gen. Peridinium^ Elir. Ca-

rapace spherical, witlioiit prolonga-

tions. The body within sometimes
with a reddish drop of oil, {Oleno-

diniti7n, Elir.) Multiplication bj
division, in which the two parts of

the carapace break or spring apart.

The young, naked forms, cannot

be generically distinguished. Some-
time a large number are found en-

closed in a common crescent-shaped

cyst, the development of which
has not yet been observed.

P. tabulatuni^ CI. L. {P. oinctum
Ehr., Glenodinium tabulatmn, Ehr.)
Carapace oval, consisting of large,

polygonal, pieces. Transverse fur-

row somewhat oblique. L. 0.055.

Common.
P. apiculatwm. Carapace ovoid,

constructed of large, polygonal

pieces, which are furnished with
small points on the borders, and
are separated by a smooth space.

L. 0.05. JSTot uncommon between
algae, characeae, etc.

P. ciiwtum, CI. L, (not Ehr.).

Carapace ovoid, smooth, not made
up of different plates. Common
among algae.

2. Gen. Ce7'atiuin^ Schrank. Ca-

rapace of irregular shape, with
thorn like, straight or curved pro-

longations.

C. cornutum, {Peridiniuirn cor-

mtttmi, Ehr., C. M?nmdineUa,D\\j.).
Carapace four sided, convex above
the underside concave, the anterior,

posterior and one lateral corner ex-

tended into various prolongations.

Movement wavering. L. his 0.166.

In ditches where Chara grows.

EDITORIAL.

—Subscribers in England, or on
the Continent of Europe, who have
not paid for the Journal for this

year, can send the amount due, to

either Mr. Thos. Curties, of London,
or to Mr. I. C. Thompson, of Liver-

pool.

—We regret to state that we have
not yet received a sufficient number
of subscribers to cover the actual

exj)ense of publishing the " Cata-

logue of the Diatomaceae.'" About
thirty additional subscriptions are

necessary, and until these are re-

ceived the work cannot be begun.
Among the many Microscopical

Societies of this country, only two
or three have ordered the " Cata-

logue," and at least half the sub-

scriptions that have been received

are from residents in foreign coun-

tries. However, we are still confid-

ent that the requisite number will

be obtained within a few months,
and that the work will soon be un-

der way.
The issue of the " Hand-book of

Adulterations " will be also delayed
until spring. We have found it

impossible to prepare the manuscript

in time to publish the book this

fall.

—We have been favored with a

complete set of the " Annales de la

Societe Beige de Microscopic." The
Belgium Microscopical Society was
organized in July, 1874, and the first

volume was published in 1875, en-

titled the " Bulletin des Seances,"

which forms the first volume of
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what have been since called the
'' Annales." From a pamphlet of

ninety-iive pages, the " Annales
''

have grown in four years, to a vol-

ume of over four hundred pages,

replete with valuable information.

We have examined them with much
interest, and it is with regret that

we have to confess that there is not

a Microscopical Society in this great

country that can offer an equivalent

publication of its own, as an ex-

change for them. It would seem
that there must be something radi-

cally wrong about our Microscopical

Societies, but just what it is and

how to correct it, are questions very

hard to answer. Certain it is, how-
ever, that there is hardly a Micro-

scopical Society in this country that

is doing any work of sterling scien-

tific value. The meetings are often

very interesting, and much really

useful information is imparted by
the members, but further than this

we cannot go. As educators of the

general public, our societies cer-

tainly are of great value, but we
ho])e the time will come when they

may justly rank among the best

scientific organizations of the time.

We have always thought that in

France the microscope is less gen-

erally used than it is even in our

own' country. Nevertheless the
" Annales " before us indicate that

those who do employ it there have

used it to good advantage, and we
are not sure but the Memoirs pub-

lished by the Belgium Society with

83 members are more numerous,

and quite as valuable, as those pub-

lished by the great Royal Micro-

scopical Society of London.
o

Synopsis of Diatoms of
Belgium.

The first fascicle of Dr. Henri

Yan Heurck's "Synopsis of the

Diatoms of Belgium" fully bears

out the promises of the "Prospec-

tus," which we have already noticed.

The figures are well drawn, and ac-

curately reproduced by the photo-

graphic process employed. The fas-

cicles consist entirely of ]>lates, each
one faced by a list of the names of

the diatoms figured. There are no
descriptions whatever, the text being
confined to a single volume, which
will be published after all the plates

are issued. The classification adopt-

ed is that of Prof. Hamilton Smith,

with a few modifications. What
makes the work particularly useful

to those who are unfamiliar with
diatoms, is the fact that species and
even varieties are figured so care-

fully that the novice can distinguish

them without the aid of descriptions.

For this reason, the body of the work
is quite as useful to those who do
not read French, as to those who do,

and as the classification itself has

already been published in TheLens^
this too is accessible to English

readers.

The first fascicle consists of ten

plates, embracing 260 figures.

As the fascicles are to be issued

at such long intervals, the complete

work can be purchased by those of

very limited means, requiring only

an expenditure of from $1.50 to

$3.00 every three or four months,

according to the number of plates

in each fascicle, and every micro-

scopist who has the least interest in

diatoms, would find the work very

useful.

The second fascicle is announced
to appear about the first of this

month, and will contain twenty

plates.

CORRESPONDENCE.

INJECTING APPARATUS.
To THE Editor:— I have read with

much interest Mr. White's description of

the injecting apparatus in your August
number. My friend, Dr. Henry FroehHng,

of this city, uses one of somewhat similar
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construction, yet simpler. Mr. White uses

hydraulic pressure, with a fourth pipe

through the cork of the receiver to pre-

vent overflow and destruction of the in-

jecting fluid. But may not the pressure

of the water be so great, that while one's

attention is occupied with the process of

injecting, the water will overflow ? In Dr.

Froehling's apparatus, air is used instead

of water and it is applied by means of a

Davidson syringe. This is somewhat more
tedious than the water process, but there

is no danger of causing any overflow. The
receiver is a " passive recipient " in the

form of a demijohn, and the canulae are of

glass (home-made,—as many of our in-

struments should be).

Why is it that works on microscopy do
not describe any but the most costly ap-

paratus ? In my experience, those most
interested in this branch of science are

the least able to bear the heavy expendi-

tures of money which the books require.

Then let us try to invent cheap instead of

costly instruments.

Chas. H. Cockey, M. D.
Baltimore, Sept. 1880.

GLASS FOR SLIDES.
To THE Editor :—To the inquirers

in the JOURNAL about glass for slides, my
experience may be of use.

Between the years 1877 and 1878, I

made many inquiries for glass for this

use, at all the principal glass importing
houses in Boston, New York and Phila-

delphia. I wanted a reasonably good
article, thin, clear, flat, smooth, and at the

lowest price. At last I settled on a glass

bought of Adolf Forster, 206 Church
Street, Philadelphia (in 1877 and 1878),

and sold by him as " Thin %" white plate

glass." This was in sheets 10^ x 17

inches, thirty sheets in a box. This he
had (1877-78) sold at 65 cents per single

sheet, or 60 cents per sheet by the box.

A sheet cuts into 56 slides, there is a
little waste. I cut my slides myself, taking
off the rough, sharp edges on a stone.

This glass is a polished plate glass,

with good surface, and somewhat bluish-

green in color. From 650 slides cut from
glass bought in 1877, I selected 50 of the

thickest and 50 of the thinnest. The
thickest 50 averaged 1.43'""'-' in thick-

ness, the thinnest 50 averaged 1.18'"™- A
lot cut in 1878 averaged l.'^S'"™- thick. I

have paid as high as 40 and even 60 cents
per dozen for slides not so good as these

are. Yours truly,

Wm. H. Brewer.
New Haven, Conn.

[Prof. Brewer has favored us with some
of the slides above mentioned, for exami-
nation. They are very thin and clear, and
are the best home-made slips we have
seen.

—

Ed.]

BALSAM BOTTLE.
To the Editor:—In your July num-

ber at page 139, is a description of a new
mounting bottle for balsam, damar, etc.

The device is simple and effective, but in

my hands the mouth of the bottle is sure,

sooner or later, to receive a touch of the
balsam, and then the cork is apt to stick

and twist off, and bits of cork to drop into

the balsam. I have had a wooden plug
turned for my balsam bottle, through the

centre of which a hole is bored. Through
this is inserted an ordinary rubber-topped
dropping-tube. So far this arrangement
has worked better with me than a cork.

W.
DRY MOUNTS OF POLLEN.

To THE Editor:—In making a dry
mount of the pollen of some kinds of flow-

ers, as for instance, the red salvia, a dewy
appearance may be noticed on the cover-

glass between the pollen grains. In the

case of the red salvia, this " dew " has not
been affected by two hours heating in the
" dryer " of a kitchen stove, so I take it

that it is not water, but some viscid me-
dium from the anther. The damp appear-
ance does not interfere with examination
of the pollen grains, but it is rather un-
sightly, and I would be obliged if some-
body would suggest a means to get rid of it.

A. L. W.

OBJECTIVES.
To THE Editor:—Mr. L. R. Sexton,

of Rochester, has been kind enough to

send me, from time to time, some of Mr.
Gundlach's objectives, among others the

1-10-inch of class " D." It having been
claimed that this objective would resolve

A. pellncida by simple illumination with
mirror and lamp, when I received the ob-
jective, I tried it on a balsam-mounted
Moller's test plate, and thought that a glass

at the price it is sold, would do well, if it

would resolve the longitudinal lines on
number 16, but to my surprise it resolved

these, as well as numbers 17, 18 and 19.

—

I then tried number 20, not expecting to

succeed, however, but to my great surprise

and delight, did succeed to plainly resolve

the lines on A. pellucida, and I did not

use anything except mirror and lamp for

illumination.
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Another glass sent to me was a 4-10

inch of 100 ° (with removable front, for

use on opaque objects) ; now, though I am
not of the opinion that a 4-10 is all one
needs in histology, I believe that a 4-10,

if a good one, is the most useful objective

in histology, for, with this 4-10 inch, I can,

by the use of low eye-pieces, get a low
enough power for coarse structures and
preliminary investigations, and it will give

a clear, perfectly-detined image, with a 1-8

inch solid eye-piece. By its aid I have
followed and demonstrated the nerve ter-

minations in the cornea (gold staining)

where Powell & Leland's 1-4 inch, first

class (class 1872) did not give satisfactory

results.

Henry Froehling.

NOTES.

—In reference to the statement on page
175, concerning Mr. Tolles' stands at the

meeting of the A. A. A. S., Mr. Stodder
desires us to state that he "exhibited ten of

Mr. Tolles' stands of six different construc-

tions, and one binocular eye-piece, all

contributed by friends who owned them."

—The boxes of the Postal Microscopical

Club, which were held by the officers dur-

ing the Summer, have been started again

on their circuits. The benefits to be
derived from the operations of the Club,

might be greatly increased; if more care

were exercised by the members, in select-

ing the slides for purposes of instruction.

—Mr. D. S. Holman has recently de-

vised, what seems to be the most perfect

compressorium that has yet been invented.

It differs from all others in being so ar-

ranged that the large cover-glass is fixed,

while the under-glass is moved up to it by
means of a screw. The advantages of

such an arrangement are very obvious.

Mr. John A. Ryder, in the yournalof the
Franklin Institute, states that he has
studied the anatomy of the beautiful Cor-
retha plumicoris with the instrument,

with great satisfaction, and it has enabled
him to demonstrate the presence of the

"polar vesicle" in the earliest stages of

the development of the shad.

A combination of the animalcule cage
and the siphon slide, also devised by Mr.
Holman, seems to be a very valuable con-
trivance. In a siphon slide, shad have
been hatched under the microscope.
We believe that the Holman compres-

sorium is not now in the market, and it is

said that its excessive cost (about $8 or 10)
will prevent it from coming into general
use. We hope some makers of micro-
scopical apparatus, will provide a cheap
and useful substitute, if it is possible.

Exchanges.
[Exchanges are inserted in this column without

charge. They will be strictly limited to mounted
objects, and material for mounting.]

Well-mounted, typical Pathological and injected
Histological preparations, in exchange for other well-
mounted slides, Diatoms, Algse and Funsji preferred.

HENRY FROEHLING,
59 N. Charles Street, Baltimore, Md.

Diatomacese from Lake Michigan (Chicago water
supply), mounted or raw material ; also diatoms from
other localities, to exchange for well-mounted Diatom-
acese or other objects of interest. B. W. THOMAS,

1842 Indiana Ave., Chicago, Ills.

Lime sand, composed almost exclusively of micro-
scopic Foraminifera, to exchange for microscopic
material. H. A. GREEN, Atco, N. J.

I would like to have the address of some person
who has access to an abundance of Vohwx globator.

W. W. BUTTERFIELD, Indianapolis, Ind.

Polyzoa, Palates of Mollusca, Foraminifera, Sponge
and Holothurian-Spicules, Sjmapta-Anchors, Chirod-
ota-Wheels, Echinus-Spines, Minute Sea Shells, in ex-
change for Polyzoa, Foraminifera, Histological and
Pathological preparations, etc. Also, a quantity of
Sea Shells in exchange for Land and Fresh-Water
Shells.

F. M. HAMLIN, M. D., Auburn, N. Y.

J. J. B. Hatfield, Arsenal Avenue, Indianapolis,
Indiana, will exchange Bleached Plant-Sections for
good Diatomaceous material. List furnished on ap-
plication.

Pleurosigraas and other unmounted Diatoms, both
Fresh Water and Marine

;
also Marine Algae, Ferns,

and a large quantity of miscellaneous microscopical
material in exchange for good mounted objects.

M. A. BOOTH, Longmeadow, Mass.

To exchange, well-mounted Slides of Hair for

mounted or unmounted specimens of hair from the
rarer animals ; lists exchanged. WM. HOSKINS,

208 S. Halsted street, Chicago, 111.

Nicely mounted Slides (opaque) of the Coal-tar
Derivatives, chemically prepared, crystalline in form,
showing their beautiful colors, in exchange for other
well-mounted material. Chemical name and formula
attached to each Slide. About a dozen varieties on
hand. F. L. BARDEEN, M.D.,

305^ Meigs street, Rochester, N.Y.

Slides mounted from injected Frog's Gall-bladder,
Liver, Kidney, Stomach, Intestine and other parts,

exchanged for other good and interesting prepa-
rations. C. BLASDALE, M. D.,

Jericho, Queens Co., N. Y.

Well-mounted, selected and arranged Diatoms, for

good histological, pathological or anatomical prepara-
tion. State what you have, and terms of exchange.

W. W. RINER, Greene, Iowa.
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A New Stereoscopic Ocular.

In a long and very instructive

article in tlie Zeitsohrift fur Mi-
hroshopie, Dr. E. Abbe has de-

scribed a new binocular arrange-

ment which he has devised, and
which seems to possess several im-
portant advantages over those in

use at the present time. It may be
briefly described, with the aid of

the illustration, as follows, omitting

any special reference to the me-
chanical arrangements for setting

Fig. 37.

and adjusting the prisms : a and h

Fig. 27 are two prisms so combined
that they form a thick, plain plate

of glass, the continuity of which is

interrupted by a very thin stratum
of air between the prisms, inclined

to the axis at an angle of 3 8°. 5.

The thickness of the layer of air is

less than 0.01'"'". The rays from
the objective, when they reach the
air, are partly transmitted and part-

ly reflected. The transmitted rays

pass on through the prism a, and
form an image of the object in the
ocular B. The reflected beam, as

shown in the figure, emerges from
the lateral face of the prism h at an
angle of 13° from the horizontal,

and sufi^ers total reflection from tlie

face of prism h into the ocular B\
the axis of which is inclined about
13° to the axis of the primary tube.

The distance of the two oculars

from each other is adjusted by
means of the screw at JD^ or by
drawing out the oculars them-
selves.

The oculars are of the ordinary
two-system kind ; but on account
of the diiferent distances which the
direct and the reflected rays re-

spectively have to travel to reach
the eye, the difference in the mag-
nification thus produced is corrected

by using oculars of different con-

structions.

The most usual form of binocular

microscope is restricted in its appli-

cation to rather small magnifica-

tions; Tolles' and Stephenson's
binoculars, however, are not sub-

ject to this objection, but the
former greatly increases tlie length
of the tube, or, when this defect is

corrected, the optical action of the
objective is deranged because it is

then used with a shorter tube
than it was intended for. Stephen-
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sonV binocular works well, although

it requires a tube of special cou-

struction whieli cannot be also used
as a monocular.

In the above described arrange-

ment of Dr. Abbe, however, all

these defects or objections are over-

come. It will be observed that the

plan differs from all others in that

the beam of rays from the objective

is not bisected, but by a symmetri-

cal division of the rays by partial

reilection, which may be effected at

any part of their course, the neces-

sary conditions for binocular vision

are secured. The binocular eye-

piece can be used with any desired

magnification, and can be made to

give either stereoscopic or pseudo-

scopic effects, at pleasure, by the

use of suitable diaphragms in or

above the oculars. The intensity

of the reflected rays is scarcely Ys,

while that of the axial ray is about

^ of the entire light ; but this con-

siderable difference in the bright-

ness of the two images is not only

not a defect in the apparatus, but is

a real advantage, for experience

has shown that the production of a

good stereoscopic effect requires

one perfect and clear picture, be-

side which the other may, without

noticeable detriment, be far less

perfect, and it is to be presumed
that the same result would follow

any difference in brightness. More-
over, one eye is more sensitive to

light than the other, and the dif-

ference in the intensity of the

two images is an advantage, on
account of this physiological pecu-

liarity.

Rubber Cell for Opaque Objects.

Mr. H. F. Atwood has invented

a new kind of cell for opaque
mounting, which we illustrate this

month. The following account is

taken from the circular with which
Mr. Atwood has favored us :

—

"A considerable experience in

mounting opaque slides during the
past few years has convinced me
that much of the labor incident to

it could be avoided, if a cell of
suitable material and shape could
be produced at a nominal cost.

This, I think, has now been at-

tained, and I take pleasure in sub-
mitting one for which I claim con-
venience, cheapness, and general
utility. With it the amateur can
produce a slide fully as perfect, and
with as great a degree of neatness

as can the professional. The cell is

Fig. 28.

of hard rubber, highly polished, and
of attractive shape ; the base is

solid, thus giving a black back-

ground of rubber ; around the top

is a ledge fitted to receive a one-

half inch cover-glass ; this, being

secured by a trifle of shellac, or

any similar cement, completes the

mounting. The cell may be at-

tached to a glass slip by any cement,

before or after preparation. For
exchanges it offers superior advan-

tages, inasmuch as the cell, with

objects enclosed, may be sent

through the mails independent of

the glass slips, the recipient attach

them. In this way a saving is

made in postage, and no risk of

loss by slips being broken in transit.

They will solve the problem
which often perplexes the student

or collector who is crowded for

cabinet room. Many objects for

future reference may be mounted
in this simple cell, numbered and
put away without a slide, a cabinet

drawer holding two hundred of

them, while but forty slides could

be accommodated in the same
space."
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The new ''Acme" Microscope.

Messrs. John W. Sidle vfe Co., of

Lancaster,
Pa

.
, already

well-known as

the manufac-
turers of the

small "Acme'"
stand, which
is now design-

ated as "No.
3," have just

perfected a

larger stand,

the "Acme
Ko. 2," a cut

of which is

now present-

ed to microscopists

for the first time.

The small " Acme,"
which was the result

of the combined
knowledge and skill

of Professor J. E.

Smith and Mr. Sidle,

rapidly became a fa-

vorite with micro-

scopists, and has had,

we believe, a large

sale already. The
larger stand is more
complete, as may be
seen from the

illustration.

The descrip-

,

tion which is

here given ap-

plies to the

binocular, but
holds good for

the monocu-
lar also.

The stand is entirely of brass,

highly finished, and stands about
17 inches high when in use. The
bodies are of full length, 9^ in-

ches from the lower end of the

nose-piece to the upper end of

draw-tube ; thus, with length of

lens-mounting, giving the standard

length of ten inches. The fine

adjustment moves the entire arm,

and with it the bodies. The
fine adjustment-screw has fifty

threads to the inch, and the

head is divided into 20 parts

for approximate measure-

ment of the thickness of cov-

er-glasses. The coarse adjust-

ment has large pinion-heads,

giving great control over the

motion of the bodies. The
binocular bodies are adjustable

by rack and pinion. The bin-

ocular prism is con-

tained in the usual slid-

ing box, in a nose-piece

that fits in the lower

end of body tube by a

well made bayonet-

catch.
By re-
moving
the nose-

piece, a

clear

field is

given to

lenses

having
the 1%
in. screw
and by
screwing
into this

ordinary

with so-

threud

nose-piece

ciety screw, one is

thus prepared for

the use of low power
lenses of wide angles

without having them
handicapped by the

several diaphragms of the binocular

arrangement. This is an improve-

ment which we regard as one of

considerable value. Most binocular

stands do not permit of the em-
ployment of wide angled objectives

to their best advantage. The stage
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is large and firm, the simpler form
having a black glass top with slid-

ing object-cariier. All the stages

rotate, and are furnished with a

means of centering by lift and press

screws. All are provided with a

slip for Maltwood finder. The me-
chanical stage furnished with this

stand has motion of about ^ of an

inch at right angles, by rack and
pinion and quick-thread screw, and
is also provided with a black glass

top. The stages are thin, admitting

the use of very oblique light. For
light of still greater obliquity, the

stage may be turned over so as to

have the object slide on the lower

slide of the stage. The fitting on
which the stage reverses is graduated

in single degrees for twenty de-

grees upon either side for experi-

ments in resolution of lined objects.

This is accomplished without throw-

ing the object out of the center of

the swinging substage. The sub-

stage swings on a circle of 3^ in-

ches diameter, and is graduated to

degrees ; it moves along the swing-

ing bar by rack and pinion. The
sub-stage may be centered in the

optic axis by two milled heads. This

centering arrangement is of new
construction, and is contained in

the space between the substage

ring and the slide, thus doing away
with the clumsy ring and set-screws

found on some of the substages by
other makers.

The foot is a large tripod filled

with lead for weight, and may be

removed from the pillar, or may be

turned in any position in reference

to the stand.

The mirror is lai'ge, and is both

plane and concave. It is so mounted
that the entire mirror and frame

may be removed, and a toy wax-

candle (in holder) inserted for meas-

uring angle of lenses.

The engraver has not done justice

to the stand. The graduation on

the circle has been omitted, and
the connection between the sub-

stage and the bar is not shown.

A Catoptric Immersion
Illuminator.*

BY JOHNWARE STEPHENSON, F. E. A. S.,

TREAS. R. M. S.

As the subject of immersion
illuminators is now before the So-

ciety (and I am very glad it is

so, for without their help the full

resolving powers of the recent

large-angled objectives cannot be
utilized), it may not be out of place

to lay before the Fellows a brief

account of an immersion condenser

of very simple construction which
I devised in 18YY.

The diagram shows the form and

size of the instrument which I now
use, although it is sufiiciently ob-

vious that other sizes, in the same
ratios, may easily be made—in fact,

I have such.

The apparatus is simply a plano-

convex lens of flint glass, worked
on a one-inch tool, and having a

diameter of 1"2 inches, which is

Fig. 30.

then " edged " down to one inch, as

being more convenient in size, and

as giving an aperture sufficient for

our purpose.

The upper or convex side of

the lens is cut down or flattened, so

as to gives a surface -^ of an inch

in diameter, with which the slide is

to be connected, when in use, by a

drop of oil or water.

It matters not which fluid is

used as long as the objective has a

numerical aperture not exceeding

* your. Roy. Mic, Soc.
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1-33 (the index of water), and it is

very improbable that this will ever

be exceeded to any great extent, as

1'50 is the ideal maximum of even
an oil-immersion.

The upper cuiwed surface of the

lens is silvered, and beneath the

lens, a flat silvered plate, -^ of an

inch thick, and corresponding in

size and position with the upper
flattened surface, is balsamed.

It will be seen that the incident

ray is normal to the under-surface,

impinges on the curved silvered

surface, and is thus thrown back on
the plane, or under-surface of the

lens, whence the more oblique rays,

falling beyond the critical angle,

are totally reflected, and converge

to a focus, giving a numerical an-

gle of 1.30=120^''in balsam.

The object of placing a silvered

glass disk beneath the lens is two-

fold : in the first place it reflects

the less oblique rays which fall

within the critical angle, and in the

second it tends to diminish the

spherical aberration which in this

zone miglit otherwise be felt.

The stop is placed about \ of an

inch, or less, below the condenser,

and the opening used is of a lens-

shaped form, as giving a broad

beam without any appreciable

spherical aberration in so narrow a

zone of light.

It will be found that this instru-

ment will work through any ordin-

ary glass slip, gives a brilliant light,

and, having no refracting surface,

is necessarily achromatic, whilst

the spherical aberration, as previ-

ously pointed out, is inconsiderable.

If used with a dry lens of the

highest power on a balsam-mounted
object, the light, unable to pass the

upper surface of the covering-glass,

is thrown back on the object, giv-

ing opaque illumination ; on the

other hand, with dry objects adher-

ing to the slide, the well-known

dark-ground illumination can be
obtained with any objective I have
yet seen.

The Illumination of Opaque Ob-
jects under High Powers.

BY ALLEN Y. MOORE.

For some time past, I have used
what I believe to be a new method
of illuminating opaque objects un-

der high powers, which is so cheap
and so effective that I herewith

give a description of it.

The object must be mounted dry,

on the cover, and the wall of the cell

should be narrow, and of transpa-

rent cement, such as Canada balsam,

dammar, etc. Now, all that is ne-

cessary, is to get the light to enter

the slide at the "plus angle,'' and
this I accomplish by using a Wood-
ward prism 6?, having immersion

Fig. 31.

contact with the slide. Fig. 31 illus-

trates this : a represents the slide,

h the cover-glass, c the cell-wall

of transparent cement, e the front

of the objective, and f and g the

paths of two rays of light.

First, following the path of,/, it

is easily seen that its action is the

same as that of Wenham's reflex

illuminator— brilliantly illumina-

ting objects, transparent or translu-

cent, that may be on the slide.

For this purpose it is, of course,

unnecessary to have the cell-wall

transparent. Following the ray

^, it is readily seen that it enters

the cover and traverses it, brilliant-

ly illuminating any object adhei'ent
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thereto. The diagram renders fur-

ther description superfluous.

Though the result will be the same
if the prism is either above or below
the slide, it is better to have it above
as there is then no danger of letting

any light pass outside of it, and en-

tering the slide at less than the angle

of total reflection. To make this

device still cheaper, the prism may
be dispensed with and a small drop
of glycerin, balsam or other highly

refractive fluid put in its place.

Only dry-objectives can be used
with this illumination, for the stra-

tum of fluid, of an immersion lens

would prevent reflection from the

upper surface of the covering-

glass.

I have used this method with
magnifying powers of four thou-

sand diameters—having plenty of

light and good deflnition. I do not

mean to claim that this is equal

to the more expensive methods

—

such as the vertical illuminator, etc.,

but still it is of use at times and is

exceedingly economical. It may
not be new, but I have never heard
of its having been in use before.

On Mounting and Staining

Pollen.

At a recent meeting of the New
York Microscopical Society, Dr.

W. H. Bates, of Brooklyn, exhibited

some of the most beautiful slides of

stained pollen. They were prepared

by the Rev. J. T. Bi'ownell, and
the process was described as fol-

lows :

—

1. Place a small quantity of pollen

on the centre of the slide.

2. Place a small drop of staining

fluid (anilin dissolved in alcohol)

upon the pollen.

3. Wash, by dropping on pure

alcohol until all trace of sediment,

or of stains upon the glass among

the pollen grains, and washed away.
4. Wipe clean with a dry cloth

drawn over the end of a pointed

stick, turning the slide rapidly on
the turn-table.

5. When thus cleaned and quite

dry, put on a drop of spirit of tur-

pentine.

H. Put on the balsam, and cover..

A few kinds of pollen are dis-

torted by the action of alcohol.

Some of these can be stained by
the use of an ammoniated solution

of anilin. Those that will not bear
this solution may be mounted un-
stained, beginning at process 5.

The slides that were shown bore
evidence that Mr. Brown ell is one
of the neatest and most tasteful of
mounters.

Concerning Eye-pieces.

It is well known that the magni-
fying power of the eye-pieces made
for the microscope by difi^erent

makers varies considerably. Some
time ago Mr. W. H. Bulloch, of
Chicago, sent a series of measure-
ments of eye-pieces to the Editor of
this Journal. The results are given
below. The rule which Mr. Bulloch
followed for determining the focal

length of the eye-pieces may be
stated as follows : Multiply the

focal length ofthe eye-lens and field-

lens together and divide the product
hy the distance hetioee7i the lenses

{which is half the sum of their

focal lengths).

Example : AVhat is the focal

length of an eye-piece, the field-leas

of which has a focus of 2.5 and the

eye-lens a focus of 1.25 inchs? Cal-

culate as follows : 2.5xl.25=:8.125.
2.5 + 1.25=3.75 and 3.75-^2=1.87
(distance between the lenses). 3.125

H- 1.87= 1.67 which is the focal

length required.

In the s,ummary of results given

below the eye-pieces of the ' same
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denoinination are given together.

The first two numbers designate

the focal lengths of the field and
eye-lenses respectively, the last

number the equivalent focal length

of the eye-piece.

" A " OR " No. 1 " Eye-pieces.

Beck, 2>^, iiii:= i.66.

Crouch, 2^, 1^= 1.6.

Grunow, 2^, 1^= 1.58

McAllister, 2^8, 1^= 1.73

Merz, 23/s, i^'^ = i.9i

Powell & Lealand, 2^, 1^8— 1.79
Verick, 1^,1)4 = 1.46

Zentmayer, 2}4, iV^ = i.88

French, 2A, i-A = i.62

"B'^ OR " No. 2 " Eye-pieces.

Beck, 1.7s,
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If found to require cleaning, it

can be done with needles and a

brush as in ordinary cases. If clean

but not transparent, warm and set

away under a bell-glass until it is

iit to mount, making another change
of acid if necessary. In all cases

it is best to take the last change of

acid from a bottle kept specially

clean and pure for that purpose.

Objects macerated in acetic acid

can be treated in the same way.
Dkoppestg tubes.—The most con-

venient way of applying fluids and
reagents in microscopical work that

.

I am acquainted with is to pass a com-
mon "medicine dropper" through
the cork of the bottle containing

the fluid used. This idea is not

original, I saw it in some publica-

tion, I do not remember where, but
it deserves renewed notice. I have
used such a medicine dropper to

hold and apply glycerin jelly, with
great satisfaction. It is hlled from
the general supply while warm, and
after cooling is iitted into the cork

of an empty bottle where it is kept
while not in use, so as to avoid dust

and mould. The small quantity in

the dropper is quickly warmed over

the lamp when needed, and just

enough can be put on the slide

without causing any air-bubbles.

Several slides can be mounted from
the dropper without retilling it.

Tubes longer than a medicine drop-

per, drawn to a very fine orifice and
capped with the bulb of a medicine
dropper are also very convenient

for innumerable purposes.

Wax-cells.—So much has lately

been said about wax-cells that I

think a little more cannot be amiss.

I have some that are utterly de-

stroyed, and more that are very

much injured by the deposit on the

under side of the cover. The worst
of these were mounted by one who
was given to using turpentine to

soften the wax ; this is prol)ab]y

the cause of the deposit in these

slides. My own mountings are very

free from this trouble, although all

made with wax-bottomed and as-

phalt-covered cells. I think the

reason of this is that ray cells are

mostly made a long time before

they are used. My business is such

that I can only devote time to mi-

croscopy in the mornings and even-

ings. Hence most of my work is

interrupted by twelve-hour inter-

vals. To save time I make up a

lot of cells at once, using double

thick pond-lily wax and brass cur-

tain rings, sometimes a little flat-

tened. To make the cell, I place

the ring on the wax and press it

down with a slip, then with a wet
penknife blade, I cut around the

ring outside and lift it out. The
disc of wax is then punctured from
below with a needle in 2 or 3 places

near the middle, and if not already

raised a little in the centi-e, it is

gently bent with the finger, so that

when placed on the slide it will

touch only at the edges. The ring

is now placed on the centre of a

slip in the turn-table, and gently

pressed to make it adhere. Then
removing the slide it is held over a

lamp, keeping it level ; the wax
first softens at the ring and as the

softening proceeds towards the cen-

tre, the air escapes through the

needle holes and blisters are pre-

vented as the wax settles down
upon the slide. Before the wax
actually melts, the slide should be

removed and returned to the turn-

table to see if it is still centered. If

the wax does melt, no harm is done

unless the ring slides from its place

before it cools. When cool the ring

is firmly fixed and it is then coated

on the turn-table with Brunswick
black, though perhaps shellac would
be safer from liability to the " sweat-

ing." Having prepared from -i to 6

dozen cells of dift'erent sizeg, they
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are laid away in drawers, and after

a time, 3 days to 3 weeks, as my
work allows, I coat the cells again.

And when this second coat is dry,

any time after a week, I consider

the cells fit for use. In mounting
I use nothing to fasten the object

to the wax, but press it down with
a needle or a shaved splint of whale-
bone, or the linger end in many
eases. Objects in fluid I allow to

evaporate in the cell and leave

covered from one night to a day or

two, as may be. When I come to

cover the cells I use covers cut by
my own cover cutter just large

enough to rest inside the brass rings

without falling through. Then the
angle between the edge of cover
and top of the cell is tilled up with
wax by means of a pointed knife-

blade, using the wax as putty is

used on a window. The mounts
can now be left for linishing till a

leisure time, but I usually apply a
light coat of cement before putting
them away, and at any time after-

ward when I find time I go over
them again and usually a third time
before finishing. I have cells made
seven months ago, and when I come
to use them for mounting, I shall

feel no dread of their afterward be-

coming dim.

Blood-corpuscles.

An article recently published in

the Medical Record^ by F. H.
Cathcart, M. D., afford a very in-

teresting summary of the views
which prevail at the present day
concerning the origin of blood-
corpuscles and their structure. A
few extracts from that article can-
not fail to be of interest. It is

difficult for us to conceive of the
conditions of physiology at the time
when the circulation of blood was
unknown, and it is not surprising
that we should hear of strange no-

tions and absurd fancies which held
sway at that time—three centuries

ago. The following extracts are

taken from the article mentioned
above :

—

" Now, it might be interesting,

perhaps, to give an elaborate account
of the ideas men early entertainecj

respecting this important tissue

:

but as most of these are so absurd,

and the labor to collect them so

great, it may here be agreeably
dismissed. Suffice it to say, however,
that not only was the circulation

totally unknown, not even suspected

by them, but the blood itself held
no place of any value in the curious

speculations that formed the basis

of their systems. Its existence in

the economy was regarded rather

as an accident than as a means of

nutrition, and the vessels in which
it is contained were supposed to

subserve quite a different end. Hip-
pocrates did not discriminate at all

between arteries and veins. Ari-
stotle did recognize the difference,

but yet held the blood as subsidiary

to the vessels. He differed from
his predecessors in maintaining that

the veins arose in the heart, while
they maintained that they arose in

the head. Galen endorsed essen-

tially the same ideas, except that

he looked upon the liver as the
source of the veins. So great was
the authority of these men and the
reverence for them during the mid-
dle ages, that none dared to dispute
them, and their empty assumptions
held their ground. Even Mondino,
who dissected at Bologna, 1315;
Achillini, Scarpa, and Messa, in

Italy ; Sylvius and Stephanius, in

France ; Vesalius, a native of Brus-
sels

;
Fallopius, his successor at

Padua, and Eustachius, said naught
to contradict them. The infortu-

nate Servetus, 1552, was the first to

distinctly speak of a circulation now
termed pulmonic : but the value of
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this truth is, in his work, much
clouded by the traditional fancies

of the aaje concerning the " vital

spirit." For this assertion, Servetus

and his book, Christianismi Res-

titutio, were burned the following

year, and only two copies of this

curious book are now extant. His
discovery would, no doubt, have
fallen into oblivion, had not Rialdus

Columbus, 1559, publicly corrob-

orated it. Light was now diraly

dawning npon anatomists, and it

seems queer to ns, in this progres-

sive age, that when, besides the

above, Andrew Cesalpinus noticed

the swelling of veins below ligatu-

res, and Fabricius, of Acquapen-
dente, showed that the valves of

veins discovered by Sylvius opened
toward the heart—it seems queer,

I say, that Fabricius did not dis-

cover the circulation, but left that

glory to be reaped by his pupil,

William Harvey, 1616-1628. So
true is it, observes Cuvier, ' that

we are often on the brink of a dis-

covery without suspecting it
;

' so

true is it, I might add, that a

certain succession of time and of

persons is generally necessary to

familiarize men with one thought
before they can advance to tnat

which is next in order. * * *

" The corpuscles, from the singu-

larity of their appearence and orga-

nization, have attracted an unusual

share of attention, and have been

the subject of almost innumerable

observations and experiments. They
were discovered by Swammerdam
in 1658, afterward by Malpighi in

the hedge-hog, in 1661, who at iirst

thought them to be globules of fat.

Leeuwenhoek, in 1673, detected

them in human blood and examined
them very critically, and it was
from this time that their study

commenced in earnest. They were
Iirst described as globules floating

in the liquor sanguinis; but, as

observations were multiplied, errors

and absurdities were advanced pari
passu. Leeuwenhoek himself in-

vented a fanciful hypothesis, which
had a long and powerful influence

over the most enlightened of phy-
sicians—that the red corpuscles of

the blood were composed of a series

of particles descending in regular

gradations : thus, each corpuscle

was supposed to be made up of six

particles of serum, and each particle

of serum of six particles of lymph,
etc., etc. This hypothesis, for which
to our mind there is not tlie slight-

est foundation, was so suited to the

mechanical genius of the age that

it formed the basis of many learned

speculations, and even a feature in

some pathological ideas of Boer-

haave. It maintained its hold until

the time of Haller, when it was re-

placed by another one.

"Next to the observations of

Leeuwenhoek, those of Hewson
were the most elaborate, and had
at least the appearance of grQat"

accuracy. He described the "red
particles " as consisting of a solid

centre surrounded by a vesicle filled-

with a fluid. He informs us that'

by adding water to them they swell

out. He also mentions the elfect of

chemical agents on their form, etc.

* * * The red corpuscles were
also examined by Torre, Monro,
and Dr. Young. Torre supposed
them to be flattened, annular bodies

composed of parts cemented to-

gether. To Monro they exibited

the appearence of circular flattened

disks with a dark spot in the centre

—due, he conceived, not to a per-

foration, as Torre had imagined, but

to a depression. * * *
" For many years the red corpu-

scles we indisputably held to have a

definite cell-wall ; but some time

past, notably in the last few years,

a change in opinion has been made,
and now in most of the text-books
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on physiology it is expressly stated

that tney do not have one. The
peculiarity and persistence of the

form of these corpuscles, their

behavior on the application of pres-

sure, and the presence of one line

only to distinguish the difference in

density of the contents of the cell

and its surrounding medium, when
two should exist— namely one to

denote the difference in density or

degree of refraction of the cell

contents and its wall, and a second

to show a like difference between
the cell-wall and its surrounding
medium, whatever that may be

—

are certainly in favor of the latter

view. Investigations of Dr. Jos.

G. Richardson seem to go to con-

tradict this view and to hold to

the old.

" The conclusions reached by him
were based upon observations on
human corpuscles, and on those of

the menobranchus or proteus. Ob-
jective used, -gV inch. He states

and clearly proves the corpuscle to

be composed of " hsemato-crystallin

freely soluble in water," and a se-

cond substance, " whitish in hue
and insoluble in water." But when
he considers this latter as consti-

tuting a cell-wall, it is then that we
cannot but differ from him. ^' * *

"•The criticism of Dr. Richard-
son's deductions, ably stated by a

reviewer, lies in this : 'that because
these phenomena are compatible
with the supposition that there is a

cell-wall to the corpuscle, he thinks

they cannot be compatible with any
other view.' * * *

" Indeed, the explanation of Rol-
lettof the structure of the corpuscles

is most consistent with the obser-

vations of microscopists. He con-

siders the corpuscle as formed of
" oikoid " (analogous to stroma),

which takes up the hsemato-crystal-

lin in solution — but that there

is no cell-wall. That something

—

aame it ' stroma, '
' oikod,' ' shell,'

which you please—does remain

when the coloring matter is dissolv-

ed out, no one can deny. This is

better named structureless, jelly-

like " frame-work," which it may,
but to us undoubtedly is, though
Dr. Richardson considers it to be

the cell-wall. * * *

"The question now naturally

arises, that if these morphological

constituents of the blood have elicit-

ed so much study and controversy, so

much investigation , and withal are

so important in the economy, what
is their origin, their mode of deve-

lopment, of evolution? What is

their relation to one another ? What
bearing do they have on other or-

gans of the body, and what is their

signiiicance in pathological pro-

cesses and morbid conditions ? In
all vertebrates, two sets of cor-

puscles are developed at different

periods of life: a first set exists

until the lymph and chyle-corpuscles

appear; a second, which are devel-

oped from the last two. The former
are simply the embryonic red cor-

puscles. l!Tow, in order to compre-
hend the origin of these cells in the

embryo, we may first state the

outlines of embryology. By the

procass of segmentation the blasto-

derm is formed which represents

the germ of the future being. Its

two or three layers each give rise

to distinct tissues and parts of the

body. They are the epiblast, the

mesoblast, and hypoblast. The me-
soblast, with which we are concerned
gives origin to the connective-tissue

group, the muscles, lymphatic and
vascular systems, and their acces-

sories—hence the blood. The cor-

puscles and vessels are formed in

the germinal area, the area vascu-

losa. These, termed ' embryonic
red corpuscles,' are plain, spherical

masses of protoplasm, containing a

nucleus.They are slightly larger than
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those of adult life, and appear at

the same time as the vessels and
heart. The cells of the mesoblast,
from which these are developed,
are called ' embryonic cells,' and
are granular and spherical. From
them the most widely differentiated

tissues are developed. Each one
appears to have its peculiar mode
of expression of vitality impressed
upon it, and hence some go to form
connective tissue, and others the
embryonic nucleated red corpuscle.

In their development into the latter

they become clearer, and are slightly

tinged with haemoglobin. At the
same time that this formation is oc-

curring, lymph-corpuscles are pour-
ing into the circulation from the
lympathic glands. As seen by
Remak in the embryo fowl, the
nucleated red multiply partly by
division. Kolliker noticed the same
thing in the mammal (the rabbit)

;

go did Frey and Paget. When, in

the development of the embryo, the
lymph-corpuscles appear and are
added to the blood, they supersede
the embryo-corpuscles ; and it is

noticeable that this occurs in the
frog at the time of the disappea-
rance of the external branchial, and
in the chick by the closure of the
visceral branchial clefts. Kolliker,

conlirmed by Weber, asserts that

this transformation into red nucle-

ated cells can occur in very early

fcetal life throughout the entire

circulation, but of course, ceases

when the true white corpuscles and
the non-nucleated red ones appear.

The nucleated i-ed are lost sight of

about the third to fifth month of

foetal life in man, though the exact

time is not definitely known.
" Thus, it is evident that there are

two sets of red corpuscles in man
and mammalia—a temporary em-
bryonic set, which are globular and
have nuclei, and a permanent ma-
ture set devoid of nuclei, but bi-

concave. * * * Besides these
red, we have also the common white
corpuscles. Hence, it seems evident
to us that we cannot but be prepar-

ed to recognize the embryonic set

of red corpuscles of mammalia as

the analogues of the mature set of

red corpuscles of oviparous verte-

brates, while the colorless or primo-
genial corpuscles are analogous to

the pale globules of the blood of

adult vertebrates, and to the pre-

vailing or characteristic corpuscles

of the blood of many vertebrates.

This sustains the fact of a temporary
structure (red nucleated embryo
corpuscle) in the mammalia, corres-

ponding to a permanent one in the

ovipara ; so that, in its course toward
the highest type, there are tem-
porary phases in which the blood
of the mammal is analogous to the

permanent state of the blood of

oviparous vertebrates and of inver-

tebrate animals. * * *
" After stating that the white

corpuscles originate in the lympha-
tics and the spleen, the author

proceeds to explain the origin of

the red cells :
" To Neumann, of

Konigsberg, belongs the credit of

having thrown light upon the sub-

ject, and also of having inaugurated
investigations which have proved
of direct benefit to our knowledge
of disease. He claimed the marrow
of the bones to be an organ involved

in the formation of blood-cells.

* * * Capillary vessels are in

this tissue, their meshes being twice

the diameter of the capillary vessels

around them. The meshes have
rounded angles, and are polygonal

in shape. They are more numerous
next to the bone than at the other

parts of the tissue. The finest

capillaries found in the marrow he
stated to have this peculiarity, that

they are larger than the ultimate

capillaries of the periosteal and

osseous network. In the spongy
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tissue they were not cylindrical, but

seemed like sinuses, and the marrow
was in immediate contact with the

bone. Here and there in the marrow
were found tine laminated fibres in

wavy bundles. From these radiated

in various directions very elegant ar-

rangement of iibres, medullary cells,

amorphous matter, and capillaries.

* * * The first thing noticed

by Neumann and Bizzozero was that

certain cells in the marrow present-

ed amoeboid movements like white
corpuscles. They are numerous,
and in structure appear to be iden-

tical with "leucocytes." Besides

these there were noticed other cells

structurally like white blood-cor-

puscles, but having a distinct yellow

or red tinge and a nucleus—in

short, characters which to us, as

well as to Neumann, Bizzozero,

Eales, and Hand, seem to place

them as transition types between
the white and red corpuscles. * * *

" We have thus shown that in the

red marrow of the bones we have
a tissue abundant in 'lymphoid'
elements, and resembling, if not

identical with ' adenoid ' tissue,

the tissue constituting the lympha-
tics and the spleen ; second, that in

the meshes of this tissue there is an
abundance of capillaries, the pecu-
liarity of which is that their calibre

is consideral)ly larger than the ar-

teries immediately supplying them

;

third, that in these meshes and their

capillaries we find ' medullo-cells,'

^lymphoid cells,' resembling the

white blood-corpuscles, transitional

cells which are red and nucleated,

true red blood-corpuscles non-nucle-

ated, and l)etween these extremes
all shades of transition. Now, with
these data, the question at once
arises : What is the connection

between them ? Are the ' lym-
phoid' cells in the blood derived
from those in the ' medullary tis-

sue, ' or are the ones in the latter

derived from those in the blood i We
cannot but believe that the former
opinion is the correct one ; not that

we would wish to assert that all the

white blood-corpuscles are formed
from the 'medullary tissues,' but

that it takes part in their production,

the same as we have shown to be the

case with the lymphatic glands and
the spleen. These cells find their

way into the blood-current by a

process of immigration, in a manner
the same as in inflammation they

find their way out. * * *
" The process of transformation of

the ' lymphoid-cells ' of the me-
dulla, or of the white blood-corpus-

cles into red ones, appears to us,

judging from the intermediate

forms seen in the spleen and in the

red marrow of bones to be as

follows : the granulations in the
' medullary lymphoid-cells ' ( ana-

logous to white blood-corpuscles),

diminish from the periphery, and
seem to collect more or less about

the central nucleus, and thus pro-

duce the cell with a large ' granu-

lated nucleus;' at the same time

the rest of the cell becomes tinged

reddish, and we have formed the
' transitional ' nucleated red blood-

corpuscle. Now, as to the manner
in which this latter becomes a non-

nucleated one opinions still differ,

and various explanations are advan-

ced by the different observers.

Bizzozero and Hand hold that it is

the freed nucleus of the former

;

that the granulations of the nucle-

ated red ' transitional ' cell dis-

appear, and the nucleus is liberated

to increase in size and form the red

corpuscle.

"With this opinion we do not

agree ; rather do we believe the

red ' transitional ' form to be
changed in its entirety into the red

;

that the ' Ij^mphoid cell ' or white

corpuscle gives origin to the red by
a transformation of its entire struc-
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ture. Tliey do not differ from us

as to the fact that the red cells are

transformed from the white in the

bone marrow, Init only as to its

method. Our reasons for believing

that the change is entire rather

than partial in structure are : 1st, no
one has ever seen the rupture of

the enclosing cell-wall of the ' tran-'

sition ' form that must occur if

the latter be true, and in the event
of it not occurring, the endogenous
method is fallacious ; 2d, in her

modes of development, nature al-

ways adhei'es to fixed law alike for

all homologous and analogous con-

ditions. Iter principle in the evo-

lution of a specialized ' expression
'

out of a generalized one is not that

when the former appears there is a

consentaneous disappearance of the

latter, but that it remains and is

only modified by its more highly

developed constituent. * * *

On the transformation of tlie red

nucleated cell into the red non-

nucleated one, tliere is no necessity

to consider a rupture of the wall

and the escape of a nucleus ; rather

let us believe that the nucleus dis-

appears by specialization, and im-

parts its own inherent vitality to

the new red blood-corpuscle, by
virtue of which it is distinguished

in its functions from the white

corpuscle and its transitional forms."

The Destruction of Germs.

If contagious diseases and pu-

trefaction are caused by the develop-

ment of living germs, as is generally

supposed, then it becomes of im-

portance that we should be able to

destroy these organisms. An article

in The Popular Science Monthly^
gives an account of some interesting

experiments upon the destruction oi

Buch germs. Clothing materials were
impregnated with putrifying fluids

and dried. When dried slowly and

placed in a suitable fluid, the bac-

teria immediately developed, but if

heated to a temperature of 125° to

150" C, they produced no change
in the solution. Among the sulj-

stances that kill the bacteria may
be mentioned various mineral poi-

sons, benzoic acid and its salts

salicylic acid, quinia and carbolic

acid. The latter substance, which
is such an active poison to bacteria,

has been discovered as one of the

products of bacterian fermentation
;

alcohol is also found under similar

circumstances and is also a poison

to the organisms. " The discovery

of the curious relations of these two
substances gives a new light upon
the cause of the spontaneous de-

struction of bacteria in strongly

fermenting fluids, and encourages

us to look for other substances

having a similar origin and a like

action."

To test this question experiments
were made with a mixture of

chopped meat and water with the

following results :

—

1. As preventives of decomposi-
tion :

—

Indol in a proportion of 1: 1,000

of the mixture.

Kresol in a proportion of 2 : 1,000.

Phenylacetic acid in a proportion

of 2.5: 1,000.

Carbolic acid in a proportion of

5: 1,000.

2. As aseptics—killing transplanted

organisms by poisoning the sup-

porting fluid :

—

Scatol in a proportion of 0.4 r

1,000.

Hydrocinnamic acid in a propor-

portion of 0.6 : 1,000.

Indol in a proportion of 0.6 : 1,000.

Kresol in a proportion of 0.8: 1 ,000

of the mixture.

Phenylacetic acid in a proportion

of 1.2: 1,000.
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Carbolic acid in a proportion of

5.0: 1,000.

3. As antiseptics—wholly destroy-

ing all living l)acteria :

—

Scatol in the proportion of

0.5 : 1,000 in 24 hours.

Hydrocinnamic acid in the pro-

portion of 0.8: 1,000 in 24
hours.

Phenylacetic acid in a saturated

solution (1.0 : 400) immediate-

Indol in a saturated solution

(1.0 : 900) in 24 hours.

Kresol in the porportion of

5.0 : 1,000 in 24 hours.

Carbolic acid in the proportion

of 20.0 : 1,000 immediately.

It is surprising that carbolic acid,

the favorite antiseptic, is the weakest

on the list.

" These facts seem to justify us

in looking for specilic desinfectants

and prophylactics among the aro-

matic products of chemical decom-
position. They also give a strong

air of plausibility to the theory that

the bacteria produce, through the

chemical changes of which they are

the direct cause, the most effective

substances that can be used to de-

stroy them. The idea is logically

deducible from the theory that the

germs of disease finally produce
their own destruction by the opera-

tion of their growth and develop-

ment, and helps us to comprehend
the cyclical course which is charac-

teristic of most infectious diseases.

Cleaning Diatoms by Mr. Gr. C.

Morris' Method.

I have no doubt that many who
read Mr. Galloway C. Morris' ar-

ticle on page 38 of the American
Monthly Microscopical Journal
wished, like myself, that platinum
ware did not cost three cents per

grain, or else that some cheap sub-

stitute could be devised. Now I

wish to say that ordinary porcelain

gallipots are a perfect substitute for

the expensive platinum crucible.

In my experiments, I liave used the

smallest size ; about an inch high

by the same in diameter. Mix your
material with the bisulphate of

potash as directed in Mr. Morris'

article, fill your gallipot between a

quarter and half full, and set it

down in the glowing coals in tlie

stove. The bisulphate immediately
begins to fuse and boils up as black

as pitch. If the pot is not too full

it will not boil over but rises up
and sinks back again and again

until as the sides of the pot begin

to be red, the boiling mass becomes
clear and the bottom of the vessel

is seen glowing hot through it.

When the boiling ceases, lift out

the pot and let it cool, and dissolve

the grayish white mass in the bot-

tom, as directed by Mr. Morris.

This idea of using cheap appara-

tus does not in the least detract

from the credit due to Mr. Morris,

who is certainly entitled to the

thanks of every diatomist for de-

vising a method as effective and
certainly far easier than the com-
plicated process of boiling Iti acids.

A. L. Woodward.
Syracuse, N. Y.

EDITORIAL.

—Subscribers are requested to

read the " Announcement " of the

Journal for 1881, which is pub-
lished in our advertising pages.

Judging from the present prospects

this Journal is destined to occupy
the field of microscopy in this

country, as the recognized authori-

tative periodical devoted to that

subject. There may be a seml)lance

of conceit about this assertion, but

we have now reason to believe that
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it is true. Our readers embrace
the most intelligent and able mi-
croscopists of the country, and even
at this late day our subscription-list

for 1880 is steadily increasing. We
rely for success upon honorable and
correct business principles, and an

earnest endeavor to develop our
small periodical into one that shall

be well worthy of its pretentious

name.
o

—In another place will be found
a, communication from Mr. D. S.

Kellicott, noting the discovery of

the infusorian described in our first

number, Ojplirydium adce, in the

Niagara river. It would greatly

add to the interest and value of the

Journal if subscribers would send
us similar letters, when they find

any recently described or uncom-
mon forms of microscopic or-

ganisms. The infusoria of this

country are almost unknown. There
is hardly a doubt that some micros-

copist will soon find a rich field for

original work among them. The
recent publication of Saville Kenfs
Maniial of the Infusoria is sure

to give a new impetus to their study,

which we sincerely hope will not be
long in manifesting itself in this

country.

—M. C. H. Delogne, a well-known
student of the diatoms, announces
a series of mounted preparations of

the diatoms of Belgium, which are

to be sold in sets of 25, in a sub-

stantial and elegant box, having the

appearance of a book. Many of

the forms will be from gatherings

from which the diatoms figured in

Dr. Van Heurck's Synopsis were
selected, and the nomenclature cor-

responds with that of the Synop-
sis. The price of each series of

25 slides is 25 francs, or $5.00. We
will forward subscriptions of those

who may desire to obtain the sets.

—The Biological and Microsco-

pical Section of the Academy of

Natural Sciences, of Philadelphia,

held its annual microscopical soiree

on the evening of the fifteenth of

October. We were unable to be
present, but from what we have
since learned, as well as from what
we know of the energy that has

been shown by the Philadelphians

in preparing for these exhibitions

heretofore, we have no doubt that

the soir6e was a great success.

Messrs. R. and J. Beck have sent

us an attractive card giving an ac-

count of their exhibit, which surely

must have greatly contributed to

the interest in, and appreciation of,

the objects that they displayed.

—The first part of Saville Kent's

Manual of the Infusoria has

reached us, and it fuUy bears out

the promise of the Prospectus. It

is a most excellent work, and de-

serves a more careful notice than

we are able to prepare for this

number ; next month we will en-

deavor to do it justice.

The Spirogyra of Paris.

M. Paul Petit has recently

published a valuable pamphlet of

about forty pages, illustrated by
twelve full-page plates, on the

Spirogyra des environs de Paris.

The work is a model of its kind,

and the drawings are very accurate

and true to nature. Each species is

figured both in the growing and in

the conjugating condition, when
the latter has been observed. Here-

tofore, it has been a veiy difficult

matter to name the plants of this

genus, for even the most accurate

description does not enable one to

distinguish between the species with

confidence. Thirty-six species are

described and figured. Most of

these are also found in this country,
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but thei-e are a few which are found
here that are not described, and
several Parisian species have not

been observed in the United States.

Among our most common species

are Sp. quinina and Sp. rivularis,

neither of which are given in the

pamphlet; Sp. Jluviatilis closely

resembles our rhndaris.

About Objectives.

Not long ago a gentleman remark-

ed to us that he thought it was
about time for somebody to put an

end to the absurd and extravagant

writing in which a certain class of

niicroscopists have lately indulged,

concerning the value of very wide
angular apertures and unusual ma-
gnifications. The way he proposed

to end the matter was by putting

some very pointed questions to the

writers referred to, such as :
" What

discoveries or new observations

have you made with your fine objec-

tives ? " Surely this is a very

practical and sensible suggestion,

for every microscopist knows very

well that the recent wide angled-

lenses have really contributed ahnost

nothing to our knowledge, in the

hands of American investigators,

—

certainly nothing that is at all com-
mensurate with their cost, as com-
pared with other lenses of equal

excellence but of smaller angular

aperture. It is true that they are,

in certain respects, superior to the

latter, and in the hands of a few
investigators they have proved to

be invaluable aids ; but it is none
the less true that their superiority

is confined within such very narrow
limits, that only those who are en-

gaged inwork that requires just those

qualities, will find such objectives

to be worth their additional cost.

It is to be understood that we refer

to persons who are engaged in what
is justly called scientific investiga-

tion. At the same time, we would
clearly state it as our well-formed
opinion, that one of the greatest

improvements in the microscope
that has been made since Lister's

discovery of aplanatism, is the appli-

cation of the principles of homoge-
neous immersion. This application

lias led to great increase in the optical

capabilities of the microscope, and
no one who thinks at all can fail

to understand that the value of the

instrument, as a means of research^

has increased thereby. However,
there are but few, comparatively,

who have need of the special advan-

tages which the greatly increased

angular apertures afford, and when
the choice of the student whose
means are limited, is between a ^-inch

at $34.00, and a better one at $70.00,

the cheaper lens will always be sold,

unless the other can be shown to

be much more useful. Even among
those who fully appreciate the

advantages of large angular aper-

tures (and the gentleman above re-

ferred to is one of these), it will

usually be found that the medium
apertures are considered to embody
the most useful qualities for routine

work, and the only way to effectually

combat this opinion, is for those who
favor the universal employment of

the large angular apertures to do
some original work and prove their

claims to be well founded. This
they can never do by mere argu-'

ments on paper, which are surely

not strengthened by the use of slang

phrases and vulgar expressions.

Nectar.

Mr. William Trelease is the
author of a very interesting pam-
phlet, published by the Department
of Agriculture, treating of nectar,

its occurrence and uses. It is illus-

trated by an excellent plate, showing
the stmcture of nectar glands and
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various structures connected there-

witli. Nectar, as defined by the

author, is "a fluid always sapid,

usually sweet, often odorous, which
is elaborated in any part of a plant,

remaining where formed, or making
its way to some other part ; its

raison d^etre being the necessity

for the removal of some useless or

injurious substance, or for some
provision to attract nectar-loving

animals to the plant for some de-

finite purpose."' Nectar is secreted

by glands which, when they occur

outside of the flower, consist of

modified epidermal tissues—within

the flowers their structure is more
varied. The floral and extrafloral

glands may occur as modifications

or appendages of various organs

—

pistils' stamens, corolla, calyx, bracts,

involucre, peduncle, etc. The se-

cretion from floral glands seems

designed to aid in the fertilization

of the flowers by attracting insects

or birds. This is true of the secre-

tion in the flower of the cotton-

plant. The same plant also secretes

nectar from the floral involucre.

During the night these glands are

visited by thousands of moths of

Aletia and Heliothis, when these

moths are laying their eggs. As
the flowers of the cotton-plant suf-

fer from the attacks of the larvae

of those insects, it seems hardly

reasonable to suppose that the nec-

tar has been acquired by natural

selection to attract the enemies of

the plant. However, the secretion

also draws the enemies of the larvae,

and thus, perhaps, compensates in a

measure for the injury that would
otherwise result. Probably the

extra floral nectar was originally de-

veloped by natural selection, that it

might attract some animal to

protect the plant from the depre-

dations of some leaf or flower-eat-

ing creatures. The so-called "honey-

dew" is sometimes produced by

Ajjhides or plant-lice ; it is also

found as a product of the plant,

but is never secreted by glands.

Mr. Trelease considers, with Dar-
win, that all nectar was at first

merely an excretion, and that the

material used in the elaboration of

nectar by large, specialized and
active glands, can be readily spared

by the plant without impainnent of

its vigor.

CORRESPONDENCE.

OPHRYDIUM AD^.
To THE Editor:— I wish to make

note of the fact that I have found in the

Niagara River, at Buffalo, N. Y., the in-

fusorium, Ophrydium adce, described by
Dr. Hermann C. Evarts at page i /if the

January number of this JOURNAL. I find

the jelly-like masses under the loose stones

along the pier, so far, only on the river

side ; the largest masses are about one-

third larger than those found by Dr.

Evarts ; those taken here have a larger

number of " chlorophyll granules " than

he ascribes to his. I have verified the

greater part of the excellent original

diagnosis. D. S. K.
Buffalo, N.Y.. Oct. 11, 1880.

CARBOLIC ACID MOUNTING.
To THE Editor :—Mr. Vorce's article

on " Carbolic Acid in Balsam-Mounting,"
published in the September number of

this Journal, recommends an admirable

process which has been perfectly success-

ful in my hands, but one from which I

think an important item has been omitted.

The writer in Science Gossip, to whom
Mr. Vorce refers, says :

" When I mention
carbolic acid, I mean the best crystallized,

which can be bought at any chemist,

who will, on being asked, add just suffi-

cient water to keep it fluid." This, to

me, seems important, unless Mr. Vorce
has been equally successful with the ordi-

nary solutions for sale by the druggists.

As there is considerable difference in the

price, will he kindly say which he has used ?

Trenton, N. J. A. C. S.

NOTES.

—Messrs. J. W. Queen and Co., of

Philadelphia, have prepared a series of
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24 slides of botanical specimens, which
will certainly prove to be very useful for

both pri\-ate study and class-demonstra-

tion. Among them we find the following :

protoplasm and nucleus in cells of Cypri-
pcditiJJi pubiscens, pitted cells, annular,

spiral and scalariform vessels in different

stems, medullar)' rays, lactiferous tissue,

glandular hairs, oil-glands, chlorophyll-

grains, aleurone (protein grains), cysto-

liths, raphides, etc. The price of the col-

lection, i!i .'I neat case, is only $15. The
same firm are the authorized agents in

this country for the English Mechanic
and World of Science, a very excellent,

weekly^ periodical, which costs $3.25.

—The mechanical stage movements
will probably always be in favor with those
who are accustomed to them, but we
believe that most workers with the mi-
croscope prefer the simple glass object-

earner. However, it is sometimes im-
portant that a certain space should be
examined veiy thoroughly, and for this

purjiose, some mechanical movements
seem to be necessaiy, if we may judge by
the results of some experiments by a
German in\estigator, which may be sum-
marized as follows :

—

With magnifications of 50, 100 and 200
diameters, the field of view is respectively

about 2'""'-, 1'"™-, and ^^n^™- in diameter.
Hence, to examine every' particle on a
surface of one square-inch would require

that the object should be moved, for the
different powers 350, 700 and 1,400 times.

A square-foot was marked with numbers
from 1 to 1,000, and photographed upon a
slide in squares of respectively 1, yi and
X-inch. These photographs were exa-
mined in the usual way, noting the num-
bers that came into the field of view. It

was found that about 300 per cent, of the
numbers were not seen at all, while on
the other hand, a large number of them
were seen two and three times.

— The specialist and Intelligencer, is

a new monthly medical publication, " de-
voted specially to the publication of ori-

ginal and selected articles on diseases of

the eye, ear, throat and skin, venerial di-

seases, etc., and to a complete record of

medical literature. The Editor is Charles
W. Dulles, M. D., of Philadelphia. The
Intelligencer has been merged into this

new journal. Published by Presley Blakis-
ton, 1012 Walnut Street, Philadelphia.

—We have seen some of the rubber
cells which are described on another
page ; they are very neat in appearance
and deserve to be used quite generally by

microscopists. They cost but thirty cents

per dozen, and can be obtained from
most dealers in microscopical goods.

MICROSCOPICAL SOCIETIES

ILLINOIS STATE.

The regular meeting was held on Fri-

day evening, October 8th. The President,

B. W. Thomas, in the chair, Mr. W. H.
Bulloch described a new stand which he
had recently constructed, designed espe-

cially for lithological work, but which can
readily be converted into an instrument
suitable for ordinary work. The speaker
stated that he used the adjective new
with considerable hesitation, as his claims

in that direction had, in the past, been so

strongly disputed. Some features were,
however, new to him ; these, he proceeded
to describe. The stage was made to ro-

tate concentrically on the plan adopted
in his large instruments, and was grad-
uated to read with a vernier to minutes.
Both the mirror and substage were
mounted on graduated circles, and ar-

ranged so as to swing over the stage,

either separately or in unison. The sub-
stage was made in two cylindrical fittings.

The lower one, cairying the polarizing

prism, could be readily swung to one
side, while the upper carried the achro-
matic condenser. The polarizing prism
was mounted with a circle graduated to

degrees, and was fitted with a stop for

marking the position of the prism. The
analyzer was mounted above the object-

ive somewhat after the manner of a Wen-
ham prism, and could be slid in and out
of position with the same facility, and
also carried, if desired, a quartz film. The
stand was also provided with a goniome-
ter eye-piece.

Dr. Detmar exhibited sections of animal
tissue, which, he claimed, were but 1-1500
inch in thickness, and briefly described
the instrument used in cutting them. Mr.
Beck, of London, who was present, sug-
gested that some of the surplus American
ingenuity of the members might advan-
tageously be expended in inventing a sec-
tion-cutter for diatoms.

The Secretary illustrated his method of

mounting balsam slides. By the use of

very hard balsam contained in a chemist's
dropping bottle, a slide could be finished

in a few minutes, ready for the cabinet.
He also called attention to a peculiar al-

goid growth which had made its appear-
ance in his apparatus for making dialized
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iron, and which to the naked eye some-

what resembled a nostoc. The water in

which it jjrew was pretty strongly charged

with ferric chloride and ammonium chlor-

ide, and contained free hydrochloric acid.

Mr. Beck was invited to address the

Society, upon which he made a few re-

marks, dwelling on cordial feeling existing

between the microscopists of England
and the United States.

ELMIRA, N. Y,

This Society has been recently formed.

A special meeting was held on the 9th of

October, the President, Dr. Gleason, in

the chair.

The first lecture of the evening was de-

livered by Dr. Krackowizer. Subject

:

" The Histology of the Liver." He des-

cribed first the structure of the liver, illus-

trating with drawings upon the black-

board, the queer entanglement of veins,

arteries and ducts that serve for a net-

work to hold the liver-cells that seemed to

be sifted into the interstices, and showed
how the cells were forced to assume va-

rious forms by reason of their environ-

ment. He then spoke of the function of

the portal veins and gall-ducts, clearly

pointing out how these structures could

be distinguished one from the other, un-

der the microscope.

The next paper was entitled " The
Amoeba," by the President. He referred

to the amoeba as being a " living f^uid
"

—

a primitive cell, which had been aptly

described as having the ability to move
without muscles, to eat without a mouth,

and to digest without a stomach ; living

and thriving without exhibiting any evi-

dence of a vascular or nervous system.

He spoke of the pulsating vacuole, and
speculated upon its probable significance ;

whether or not it might be a possible

organ of respiration. He compared the

amoeba with the white corpuscle of

the blood, and related how some ob-

servers had seen the white corpuscle en-

gulf the red one, appropriating it, appa-

rently, to its own use, as an amoeba would

feed upon an alga. He then queried :

Might not these white corpuscles be liv-

ing cells of protoplasm, differentiated, in

some mysterious manner, in the arteries

and veins of our bodies, and converted

into the different tissues ?

WELLESLEY, MASS.

The first regular meetin-g for the Col-

lege year took place October 27th, with

the President, Miss Hayes, in the chair.

After the reading of the minutes of the

last meeting, the following papers were
read :

On Mosses, by Miss F. B. Mussey, in-

cluding : first, a description of the parts

of mosses, especially the fruit—capsule,

calyptra, operculum and peristome, with
drawings showing varieties of these in

different mosses ; second, methods of

reproduction of mosses.

The second paper was on the " Struc-

ture and Functions of the Pollen Cell,"

by Miss G. A. Painter, which was well

illustrated by original drawings and spe-

cimens prepared for the microscope.

CENTRAL ILLINOIS.

A Microscopical Society was organized

in Springfield, 111., on the 23d of Septem-
ber, and was incorporated on the 19th of

October, as the Microscopical Society of

Central Illinois. The Secretary is Mr. T.

B. Jennings. It has our best wishes for

prosperity.

Exchanges.
[Exchanges are inserted in this column without

charge. They will be strictly limited to mounted
objects, and material for mounting.]

For diatoms in situ on Algae, send mounted slide to

K. M. CUNNINGHAM, Box 874, Mobile, Ala.

Well-mounted, typical Pathological and injected

Histological preparations, in exchange for other well-

mounted slides, Diatoms, Algae and Fungi preferred.

HENRY FROEHLING,
5g N. Charles Street, Baltimore, Md.

Diatomaceae from Lake Michigan (Chicago water
supply), mounted or raw material ; also diatoms from
other localities, to exchange for well-mounted Diatom-
aceae or other objects of interest. B. W. THOMAS,

1842 Indiana Ave., Chicago, Ills.

Lime sand, composed almost exclusively of micro-

.scopic Foraminifera, to exchange for microscopic

material. H. A. GREEN, Atco, N. J.

I would like to have the address of some person

who has access to an abundance of Volvox globator.

W. W. BUTTERFIELD, Indianapolis, Ind.

Polyzoa, Palates of Mollusca, Foraminifera, Sponge
and Holothurian-Spicules, Synapta-Anchors, Chirod-
ota-Wheels, Echinus-Spines, Minute Sea Shells, in ex-

change for Polyzoa, Foraminifera, Histological and
Pathological preparations, etc. Also, a quantity of

Sea Shells in exchange for Land and Fresh-Water
Shells.

F. M. HAMLIN, M. D., Auburn, N. Y.

J. J. B. Hatfield, Arsenal Avenue, Indianapolis,

Indiana, will exchange Bleached Plant-Sections for

good Diatomaceous material. List furnished on ap-

plication.

Pleurosigmas and other unmounted Diatoms, both

Fresh Water and Marine ; also Marine Algae, Ferns,

and a large quantity of miscellaneous inicroscopical

material in exchange for good mounted objects.

M. A. BOOTH, Longmeadow, Mass.
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Riddell's Binocular Microscopes:
An Historical Notice,

BY SURGEON J. J. WOODWARD,

Bt. -Lieut. Colonel, U. S. Arrny.

In April, 18Y9, a large binocular

microscope, made quarter of a cen-

tury before by the Grunow Brothers,

of New Haven, Connecticut, for Dr.

J. L. Riddell, then Professor of

Chemistry in the University of

Louisiana, was presented to the

copist. It has excited considerable

interest among those who have ex-

mined it since that time, and I have

been requested to make it the sub-

ject of a brief notice, which I have

been the more readily induced to do,

because, although the proper merit

of Kiddell as a discoverer in this

connection has been handsomely
acknowledged by such high Contin-

ental authorities as Harting and
Frey, and even by some English

Fig. 32.—Arrangement of prisms above the objective in Riddell's first plan.

Army Medical Museum by the wi-

dow of that distinguished micros-

* p. Harting

—

Das Mikroskop, ( I cite the

2d German edition,) Braunschweig, 1866,

Bd. I, S. 194 ; see also Bd. III. S. 239 :

" Dem Nordamerikaner Professor Riddell

geblihrt das Verdienst, zuerst den wahren Weg
angegeben zu haben, den man zur Erreichung
dieses Zieles einzuschlagen hat."

H. Frey

—

Das Mikroskop, 5te Auflage,

Leipzig, 1873, S. 32 :
" Einem Amerikaner,

Riddell, verdankt man die Herstellung der

writers,* it has been strangely ig-

nored by others, and even so fair,

ersten Instrumente dieser Art;" i. e. truly

stereoscopic.

Among the Englishmen, who have justly

accorded to Riddell the priority belonging to
him, I may mention with honor Samuel
Holmes—"The Isophotal Binocular Micros-
cope," English Mechanic and World of
Science, No. 800, July 23, 1880, p. 464

—

who, however, appears to have been unac-
quainted with Riddell's perfected instrument
as described in this paper.
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and usually so accurate, an anthor

as Dr. AVm. B. Carpenter lias fallen

into the error of asserting that " the

first really satisfactory solution of

the problem was that worked out

by MM. Nachet ;

" * an error which
is the more remarkable in view
of the manner in which Eiddell's

discovery was published and dis-

cussed in England, and of the use

made of it by the opticians of that

country.

According to his own account,

the original binocular microscoj)e

of Prof. Riddell was devised dur-

ing the year 1851, but it was not

until the following year that it was
actually constructed in a form avail-

able for use. October 2, 1852, he
exhibited the completed instrument

to the Physico-Medical Society of

New Orleans, and described it in

a communication published in the

New Orleans Monthly Medical
Register for October, 1852 (p. 4).

According to that communication,

the plan is essentially as follows:
" Behind the objective, and as near

thereto as jpracticahle^'' (the italics

are mine, J. J. W.), " the light is

equally divided, and bent at right

angles, and made to travel in oppo-

site directions, by means of two
rectangular prisms," (Fig. 32, A A'),
" which are in contact by their

edges, that are somewhat ground
away. The reflected rays are re-

ceived at a proper distance for bin-

ocular vision upon two other rectan-

gular prisms," (Fig. 32, ^i?'),"and
again bent at right angles, being

thus either completely inverted, for

an inverted microsco])e, or restored

to their original direction. These
outer prisms may be cemented to

the inner, by means of Canada bal-

sam, or left free to admit of " ad-

justment to suit different observers.

Prisms of other form,, with due

* Wm. B. Carpenter

—

The Microscope and
its Revelations, 5th ed., London, 1875, p. 60.

arrangement, may he substituted^
(Again the italics are mine, J. J.

W.).
Prof. Biddell claimed that his

instrument was " equally applicable

to every grade of good lenses, from
Spencer's best sixteenth to a com-
mon three-inch magnifier," and that

it could be used " with or without
oculars or erecting eye-pieces."

He laid stress on the fact that a

true stereoscopic effect was thus
obtained :

" It gives the observer

perfectly correct views, in length,

breadth and depth, whatever power
he may employ ; objects are seen

holding their true relative positions,

and wearing their real shaj)es
;

"

but he laments that, " In looking at

solid bodies, however, depressions

sometimes appear as elevations, and
mce versa, forming a curious illu-

sion." October 1, 1852, Prof.

Riddell sent a copy of the commu-
nication, he was about to make to

the Physico-Medical Society, to the

American Journal of Science and
Arts, by which, however, it was
not published till January, 1853
(Vol. XV, 2d Series, p. 68). From
this it was reprinted in the Quar-
terly Journal of Microscopical

Science for April, 1853, (Yol. I,

p. 236).

On account of the pseudoscopic

effect, which impaired the satisfac-

tory performance of his instrument.

Prof. liiddell soon acted upon his

suggestion that "prisms of other

form " might be substituted, and
devised an improved arrangement

by which that difficulty was com-
pletely obviated. The new instru-

ment was exhibited to the New
Orleans Physico-Medical Society,

April 2, 1853, and described in a

communication, an abstract of which
was published in the New Orleans

Monthly Medical Register for that

month, (p. 78). In this insti-ument

but two prisms were used :
" They
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must be of sucli form, that the

faces, at which the hght is immer-
gent and emergent, shall form
equal angles with the face on
which the internal reflection oc-

curs "
{J'OG. cit.), and with this ar-

rangement " to produce orthoscopic

binocular vision, simple, not erect-

ing eye-pieces are required." Ma_y

25, 1853, Prof. Riddell sent a copy
of the abstract just cited to the

Quarterly Journal of Microscopi-

cal Science, in which it was re-

printed (YoL I, 1853, p. 301).

July 30, 1853, Prof. Riddell ex-

hibited this improved binocular to

the American Association for the

Advancement of Science, and made
a communication on the subject

which was published in the Pro-

ceedings of the Association (Yol.

YII, i853, p. 16), and also in the

JSFew Orleans Medical and Surgi-

cal Journal for November, 1853

(p. 321). In this communication
he began by describing and figuring

the optical arrangement of his

original binocular (Fig. 32, supra,

is copied from this paper). He
then pointed out that the pseudo-

scopic effects he had encountered,

when this arrangement was applied

to the compound microscope, were
avoided, if it was employed with-

out eye-pieces, and exhibited a
hinocular dissecting microscope

made in this way, remarking :
" In

the smaller instrument before you,

this arrangement is observed. Used
without eye-pieces, it gives a stereo-

scopic and perfectly satisfactory

result. This instrument was con-

structed for a dissecting microscope.

I use it with lenses, whether plain,

doublets, or achromatics, from %
inch to 3 inches focal length. The
image is erect and orthoscopic."

But he adds :
" If over B and B',

single oculars be placed, the bi-

nocular vision is found to be pseu-

doscopic ; that is, depressions ap-

pear as elevations and elevations as

depressions. With erecting, or

double eye-pieces, analogous to those

of the terrestrial telescope, the

vision again becomes orthoscopic.

On this account, I prefer to reserve

this form of instrument for use

without eye-pieces, in the manner
described, and to construct the com-
pound binocular miscroscope on a

plan which I will soon explain."

This new
/d plan was repre-

sented in the

paper
which
by a

which
nexed
(Fig

from
I cite

cut of

the an-

iigure

33) is a

^2) >

o
Fig. 33.—Arrangement of

prisms abc
in Riddell's second plan

copy.

Immediate-
ly above the

objective (Z),

two prisms are

j)laced, on the

long side of

which total re-

flection takes

L place, the light

on each side

pursuing the

path indicated

on the right
ova thefobjectives q{^q by the

dotted line a,

h, c,d. " The light through the.objec-

tive which impinges upon a is, that

part of it which enters the prism,

refracted to the left, so that it

meets with the reflecting surface b.

Suffering total reflection it emerges
from the surface c, where from the

necessary identity of the immergent
and emergent angles, it is refracted

to the right, so as exactly to com-
pensate for its previous refraction

to the left." The equal angles,

formed by the short with the long
side of the prisms in this instrument,

were actually 45° ; the effect to be
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expected from otlier ang;les was dis-

cussed in the paper. The instru-

ment was an upright one, and the

two tubes were adjustable both at

top and bottom, " so that their in-

clination to each other may be
varied ; and the whole arrangement
slides at pleasure, horizontally, in

order to adapt the distance to the

eyes of different observers." Ar-
rangements for adjusting the an-

gle of the prisms to each other in

accordance with the varying posi-

tion of the two tubes were also pro-

vided.

In this instrument, as the in-

ventor pointed out, " orthoscopic

vision is produced by the ordinary-

single oculars." As to the mode of

illuminating the objects examined,

he observes :
" Opaque objects may

be illuminated by the bull's-eye

condenser; and transparent objects

by two concave mirrors, aided by
two diaphragms or screens, or one
large ' concave mirror and two
screens. At night, two candles may
be used conveniently with one mir-

ror. To illuminate for the higher

powers, a single achromatic con-

denser suffices.' " As the instru-

ment was incapable of being in-

clined, two adjustable rectangular

prisms were provided to fit over the

eye-pieces, by means of which the

image could be " viewed at any in-

clination between vertically and
horizontally,- which may be con-

venient to the observer." But
these prisms had a further effect

which Riddell did not overlook.

He had observed that, although his

new arrangement, used with ordin-

ary eye-pieces, gave orthoscopic

vision in the sense that the natural

elevations and depressions in objects

examined truly appeared as such,

yet the image was erected in one

plane, while in the other it was not

;

and he pointed out that the erec-

tion would be completed by the use

of the rectangular prisms above the
eye-pieces :

" It will be seen," he
writes, " that the prism at A " (one

of the two just above the objective),
" has the effect of erecting the im-
age in one plane; while the small

prism at D "(above the correspond-

ing eye-piece), "can be placed so

as to erect it in the plane precisely

transverse. Thus the movements
upon the stage will be seen through
the instrument to be natural or

erect."

The character of the binocular

vision obtained by this instrument

was described by Riddell in glow-
ing language. As the observer

gazes, the objects examined, "seem-
ingly hung in mid air, stand out in

all the boldness and perfection of

relief, and definiteness of position

in width and depth, which he has

been accustomed to realize without
glasses in the natural objects around
him."

Riddell sent a copy of this re-

markable communication to the

Quarterly Journal of Microscopi-

cal Science, by which it was re-

printed in the number issued in

January, 1854 (Yol. II, p. 18).

Immediately after reading his paper
to the American Association for the

Advancement of Science, he re-

quested the Grunow Brothers to

construct for him a more finished

instrument on the plan of the work-
ing model of the improved binocu-

lar compound microscope then ex-

hibited and described above. Mr.
Wm. Grunow of New York, in

reply to an inquiry on the subject,

wrote me. May 20, 1879, that this

request was made of the Grunow
Brothers, then in New Haven,
Connecticut, in Aug-ust, 1853, and
that the instrument was finished

and sent to him in March, 1854.

This is the identical instrument

presented by Mrs. Riddell to the

Army Medical Museum.
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Meanwhile, the very first an-

nouncement of Riddell's discovery

had attracted considerable attention

both in England and on the Conti-

nent. Prol. C. Wheatstone, F. R.

S., promptly sent to the Microscop-

ical Society of London a paper
" On the binocular microscope, and

on stereoscopic j)ictures of micros-

copic objects," which was read

April 27, 1853 {Trans., Vol. I,

1853, p. 99). This distinguished

gentleman, whose investigation of

the subject of binocular vision is

deservedly famous, had, when he

wrote, seen only the reprint " in the

last number of the Microscopical

Journal^'' {i. e., the number for

April, 1853), of Riddell's paper in

the America7i Journal of Science

and Arts for January, 1853.

He stated that he had himself long

been convinced "that a binocular

microscope would possess great ad-

vantages over the present monocular
instrument;" and that, shortly

after the publication of his first

memoir on binocular vision in the

Philosophical Transactions for 1838,

he had " called the attention both

of Mr. Ross and Mr. Powell to this

subject, and strongly recommended
them to make an instrument to

realize the anticipated effect ; their

occupations, however, prevented

either of these artists from taking

the matter up." He further re-

marked : " The year before last,

previous to the publication of my
second memoir, I again urged Mr.
Ross, and subseque'ntly Mr. Beck,

to attempt its construction, and for

a short time they interested them-

selves in the matter, but ultimately

relinquished it for want of time,

and in my opinion over-estimating

the difficulties of the undertaking."

He then briefly announces Riddell's

success, adding: "The method Mr.

Riddell employs is similar to the

one I recommended to Mr. Beck."

After having thus claimed for

himself the merit of Riddell's dis-

covery, he endeavored to detract

from its importance, remarking that
" A binocular microscope is, how-
ever, by no means a novelty, and
its invention dates nearly two cen-

turies back," giving in substan-

tiation of this statement an account
of the double microscope of Cheru-
bin, (167Y,) to which I shall again

refer further on. Subsequently he
discussed the question of the pro-

duction of pseudoscopic effects with
the binocular microscope, and ob-

served :
" The pseudoscopic effects

when inverted images are presented,

and the natural appearances when
erecting eye-pieces are employed,
have not escaped the observation of

Mr. Riddell." Pie did not of course

know that when he wrote, Riddell
had already perfected a method for

overcoming this difficulty without
" the use of erecting eye-pieces ;

"

and such a possibility does not ap-

pear to have occurred to him.
Following close upon the com-

munication of Prof. Wheatstone, a

paper " On the application of bin-

ocular vision to tiie microscope

"

was read to the Microscopical So-

ciety of London by Mr. F. H. Wen-
ham, May 25th, 1853, {Trans., Vol.

II, 1854, p. 1.) Mr. Wenham cites

the same -paper of Riddell's that

had arrested the attention of Wheat-
stone. He had of course been un-
able to see Riddell's instrument,

but reports that he had carefully

tried to reproduce it from the de-

scription, " and find that the prisms
alter the chromatic correction of

the object-glass, and also materially

injure the definition." Not only
did Mr. Wenham*, according to his

own account, fail to satisfy himself
in his attempt to copy Riddel's ori-

ginal plan, but several modifications

which he himself devised were
tried " with no good result." On
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the M^hole he succeeded best when
he "ahogether dispensed with re-

flecting surfaces," and obtained bin-

ocuhir vision by placing an achro-

matic prism behind the objective,

so as to act by refraction only. It

is true, as he relates, that without
employing erecting prisms, the use

of which by Riddell he criticises,

his arrangement would be " to some
eyes pseudoscopic," but he suggests

that " Probably habit would enable

us to judge of their true form
without being under the necessity

of resorting to a special expedient
for the removal of the deception."

In the Spring of 1854, Mr. Wen-
ham having now read Riddell's

description of his second plan, as

reprinted in the Quarterly Jour-
nal of MicroscopiGol Science for

January, 1854, published an addi-

tional memorandum (Jour, cited,

Yol. II, 1854, p. 132), in which
he deprecated "the rather glow-
ing account which the American
Professor gives of the perform-
ance of his microscope," asserted

(on the basis of his own failures, of

course, for he had not yet seen Rid-
delFs instrument), that—" The bin-

ocular microscopes up to tl^e present

time have done but little else than
afford a glimpse of the splendid

and substantial appearance that

nearly all microscopic objects may
be expected to bear when the in-

strument is brought near to a state

of perfection," and naively declared,
" I have abandoned all attempts at

making a binocular microscope with
two objectives, as I found that I

could not get even a pair of 1^'s to

bear upon the object together."

Mr. Wenliam vainly continued
his effoi'ts to perfect a refracting

binocular for several years subse-

quently, and as late as June 13th,

1860, read to the Microscopical So-

ciety of London a paper " On an
improved binocular microscope

"

(Trans., Yol. YIII, 1860, p. 154),
in which he reports his success in

obviating the pseudoscopic effect of

liis earlier instrument, by modifying
the compound refracting prism in

such a way that the rays passing
through its right side were sent to
the left eye, and vice versa: and
claimed " that the thinness of the
achromatic refracting prism gives it

a great advantage in the quality

of definition over the double sys-

tem of reflecting prisms that has
been proposed."

How well this improved instru-

ment performed I do not know, but
it could not have been very success-

ful, for less than six months later

Mr. Wenham abandoned it for a

simple and successful modification,

of the reflecting prism of Riddell.

December 12th, 1860, he read to

the Microscopical Society of Lon-
don {Trans., Yol. IX, 1861, p. 15),

his paper " On a new combined
Binocular and single microscope,"
in which he described and figured

the binocular arrangement that has
since been so generally connected
with his name. In this arrange-

ment a single reflecting prism only

was used, which received the rays

proceeding from one-half of the ob-

jective: the rays from the other

half proceeded without passing

through any prism to one eye, while

those which w^ere intercej)ted by
the prism underwent in it two in-

ternal reflections, and emerged at

such an angle as to reach the oppo-

site eye. He obtained in this way
a degree of success that, to use his

own language, " considering the

nature of the principle, could not

have been anticipated."

Meanwhile the discovery of Rid-
dell had attracted no less attention

on the Continent of Euroj)e. P.

Ilarting, the distinguished Utrecht

professor, relates {Das Mikroskop^
Braunschweig, 1866, Bd. Ill, S.
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239), that lie no sooner read Rid-

dell's article in the American Jour-

nal of Science and Arts (January,

1853), than he wrote to Nachet, the

well-known Parisian optician, and
requested him to make one for him,

but with a slight alteration, viz. : he
desired that the two lateral prisms

should be placed wider apart than

Riddell had done^ so that the in-

strument might be used simul-

taneously by two different ob-

servers, from whicli the Dutch
professor frankly confesses he an-

ticipated at that time more advan-

tageous results than from a stereos-

copic microscope. Nachet replied

promptly that Riddell's discovery

was already known to him, and that

it had occurred to him also that the

same principle might be used in

constructing a microscope for two
observers, as well as a binocular,

but that he thought the same ob-

jects could be attained in a some-
what different way, and for this

reason declined immediate compli-

ance with Harting's request.

Kachet's object appears to bave
been in the case of the binocular to

avoid the pseudoscopic effect of

Riddell's first plan, and this in

point of fact he achieved, though
not until after Riddell had done so,

in a different way, for although his

paper " On a microscope adapted
for anatomical demonstrations

; and
on a binocular microscope " ap-

peared in the same number of the

Quarterly Journal of Microsco-
pical Science, (Yol. II, 1854, p. 72,)

as Riddell's paper, yet this was not
until nine months after the per-

fected instrument of Riddell had
been exhibited to the Physico-Me-
dical Society, and described in the

New Orleans Monthly Medical
Register.

For a precise description of ISTa-

cliet's plan I refer my readers to

his paper just cited ; the objections

to it have been sufficiently discussed

by Dr. Carpenter in his work on
the microscope, {op. cit., p. 61.) It

certainly had the advantage over
Riddell's first instrument of obvi-

ating the objectionable pseudo-
scopic effect, yet it did so on Rid-
dell's own principle—that is by
means of reflecting prisms—and not
more efiiciently than was done by
Riddell's second instrument, which,

is also prior in date of construction

to the instrument of !Nachet.

It is clear, therefore, that Dr.
Carpenter's affirmation, cited at the

beginning of this paper, that

Nachet's solution of the problem of

stereoscopic vision with the mi-
croscope was the first satisfactory

one is true only, if Riddell's per-

fected instrument, which antici-

pated it in time, was so far inferior

to it in performance as to be fairly

styled not satisfactory. So far

from this being the case, however,
I find the Riddell instrument, now
in the possession of the Museum,
gives veiy satisfactory binocular

vision indeed, and can only sup-

pose that Dr. Carpenter has in

some way failed to become ac-

quainted witb it, when I find him
in the same work, and still without
any reference whatever to Riddell,

praising the excellent performance
{op. cit., pp. 64-5) of the erecting

binocular microscope of Mr. J. W

.

Stephenson, F. R. M. S., which in

its essential optical parts is a mere
copy of Riddell's second intrument.

Mr. Stephenson's erecting binoc-

ular, as first made, was described by
that ingenious gentleman in a com-
munication read to the Royal Mi-
croscopical Society, June 8, 1870,
" On an erecting binocular micros-

cope," The Monthly Microscopi-

cal Journal.^ August 1, 1870, p.

61. It will be seen on examining
this paper that he obtained bin(jcu-

lar vision by placing close bellind
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the objective "two truncated rec-

tangular prisms," which, as he de-

scribes and figures them, are not

only identical in form and function,

but are of almost precisely the

same size (compare Fig. 1, illus-

trating his paper with Fig. 33 in

this paper), as those of the second
instrument of Riddell. But the

American microscopist is not even
mentioned either in this or in his

second paper by Mr. Stephenson,

who explains that in the truncated

prisms thus used " the dispersion

caused by refraction at the first '' is

" corrected at the second trans-

mitting surface " without appar-

ently being aware that Eiddell had
already pointed out this mutual
compensation of the two refractions

in the same arrangement of prisms
in his paper read at Cleveland in

July, 1853.

Like Riddell, Mr. Stephenson
perceived that by the nse of the

two truncated rectangular prisms
alone the images of objects seen

were laterally erected ; and like

Hiddell he proceeded to complete
the erection by the use of another
rectangular prism placed above the

first pair in such a position as to

effect a second lateral erection at

right angles to the first. I have
pointed out that Riddell attained

this object by placing a small rec-

tangular prism above each eye-

piece, and these prisms being mov-
able, the observer could look

through them at any desired angle,

although the tubes of the micros-

cope remained vertical. Mr. Step-

henson, however, placed his addi-

tional rectangular prisms immedi-
ately above the first pair, and made
it so large that a single prism an-

swered for both tubes ; at this point

the two tubes carrying the eye-

pieces were inserted into the up-
right tube containing the prisms at

an angle of 75°, which he thought

the observer would find " with this

stand as convenient as any."

This arrangement, however, was
of course less perfect than Riddell's

"use of two rectangular prisms, one
for each tube, would have been,

and Mr. Stephenson soon perceived
this, for in a subsequent paper, read
to the Koyal Microscopical Society,

March 6, 1872 {The Monthly Mi-
croscopical Jownal, April 1, 1872,

p. 167), he described several im-
provements in his instrument, one
of which was that he cut his large

third prism in half, and cemented
the two pieces together " at such an
angle that the light enters and
emerges at right angles to the sur-

faces," instead of obliquely, as it

did in his first instrument; thus

making his arrangement optically

the same as Riddell's, except that

the upper rectangularprism of each

tube was below the eye-piece in-

stead of above it.

He also modified the angle at

which his two tubes were inclined,

to the optical axis of the objective,

making it QQy2° instead of 75°, and
he made the pair of reflecting

prisms next the objective very
much smaller than he had done be-

fore ; indeed " their dimensions are

so far so reduced that they are ca-

pable of being inserted into the ob-

ject-glass itself ; this is accom-
plished by placing them in a small

brass tube, which is fixed in and
projects beyond the nozzle of the

instrument, but without in any
way affecting the screw." This

last alteration was undoubtedly a

real improvement on the original

instrument of liiddell, and greatly

benefits its performance with the

one-fourth and one-eighth objec-

tives ; but it was after all mere-

ly carrying out Riddell's principle,

cited above, that in obtaining bino-

cular vision with the microscope,

the reflecting prisms should be
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placed "behind the objective, and
as near thereto as practicable."

For this improvement in the

mechanical construction of the in-

strument, and for any advantage
that may result from placing the

second pair of reflecting prisms be-

low the eye -pieces instead of above
them, I am quite ready to accord

full credit to Mr. Stephenson

;

but it is quite clear from the facts

recorded in this paper that, with
these exceptions, the whole credit

of the optica] part of his " erecting

binocular" belongs to Riddell. I

do not, of course, accuse Mr.
Stephenson of intentional wrong in

arrogating to himself the merit that

really belongs to the American mi-

croscopist w^ho so long anticipated

him ; but it has been his misfortune
to forget, or not to have become
acquainted with, the widely pub-
lished work of his predecessor ; and
it has become my duty to vindicate

the truth of history, as I have done
in these pages. I do not doubt
that Mr. Stephenson, after taking
the trouble to read Riddell's papers
as reprinted so many years ago in

the Quarterly Journal of Mtcros-
copical Science, will hasten to ac-

cord full credit to Professor J. L.

Riddell, whose principles and
methods he has so fruitfully fol-

lowed.
Meanwhile the original device of

Riddell which, as we have seen, he
himself had pointed out at the
Cleveland meeting, gave ortho-

scopic vision when used without
eye-pieces, was brought much earlier

into general use. The optical parts

of the binocular dissecting micros-

cope then exhibited by him have
been strictly copied in the binocular
dissecting microscopes made since

by Nachet of Paris, and at a later

period by R. and J. Beck of Lon-
don, both of which are still de-

servedly popular.

Dr. Carpenter, in the work I

have cited, gives an excellent de-

scription of the optical arrange-

ment of this instrument, which,

however, he erroneously credits to

Nachet {op. cit, p. 84), and remarks

:

"To all who are engaged in investi-

gations requiring very minute and
delicate dissection, the author can
most strongly recommend MM. l^a-

chet's instrument " {op. cit., p. 85).

I agree perfectly with this opinion,

but " Nachet's instrument " is sim-

ply a copy of Riddell's. To Mr.
R. Beck Dr. Carpenter ascribes {op.

cit., p. 83), a different arrangement,

in which two of Riddell's four

prisms only are used to bring one-

half the cone of rays from the ob-

jective to one eye, while the other

half of the cone reaches the other

eye without the interposition of any
prism. To this arrangement. Dr.
Carpenter says, Nachet's (that is

Riddell's) is greatly superior. The
Becks appear to have arrived at the

same opinion, for a binocular dis-

secting microscope purchased of

them for the Museum about ten

years ago, is made strictly after

Riddell's pattern.

Nachet certainly at least deserves

the ci'edit of having highly appre-

ciated this tirst plan of Riddell, for

he not merely employed it for his

dissecting microscope, but extended
its usefulness by applying it to the

ophthalmoscope, thus obtaining bin-

ocular vision with that instrument.

The binocular ophthalmoscope of

Murray and Heath is also made on
the same principle, differing only

in the mechanical contrivances em-
ployed. (See A. Zander, The
Opthalmoscope, translated by R.
B. Carter, London, 1864, p. 58 et

seq.)

One word before concluding with
regard to the remark of Professor

wheatstone, who, as we have seen,

declared after reading the reprint
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of Riddell's first paper, that a bin-

ocular microscope is "by no means
a novelty, and its invention dates

nearly two centuries back." The
true history of these early attempts

will be found in the work of Hart-

mg{op. eit., Bd. Ill, S. 101 etseg.),

from which it would appear that

the binocular microscope of Cheru-

bin (1677) was preceded by one

invented by Lippershey (1609), and
another by Antonius Maria de

Reita (1645), and followed by others

described in the works of Zahn (2d

ed., 1702), and Bion (3d ed., 1726).

Harting has correctly pointed out

(oj). cit, Bd. III., S.'239), that the

plan employed in all these earlier

attempts was simply to fasten to-

gether two separate microscopes in

such a way that they could be

looked through simultaneously with

both eyes ; a plan which was neces-

sarily limited in its application to

very low powers, even when the

adjoining lateral portions of the

two object glasses were cut away so

as to allow their closer juxtaposi-

tion, as was done by Cherubin,

With these earlier efforts, there-

fore, the discovery of Riddell has

nothing in common. He undoubt-

edly deserves the credit of having

discovered and lirst published the

optical principle, on which all the

most successful binoculars made
prior to the present year depend.

He lirst showed that the cone of

rays proceeding from a single ob-

jective may be so divided by means
of reflecting prisms, placed as close

behind the posterior combination of

the objective as possible, that or-

thoscopic binocular vision can be

obtained both with the simple and

the compound microscope ;
and this

principle, whether carried out as he

himself did, or in the slightly

modified manner adopted by some

of those who have attempted to

improve upon it, has been until the

present year the only plan upon
which really satisfactory binocular

microscopes have been constructed.

The remarkable paper recently

published by Prof. E. Abbe of Jena
("Beschreibungeines neuen Stereo-

skopischen Oculars," Zeitschrift

fur Mikroskojpie, 2te Jahrg., Heft
8, 1880, S. 207 ; also this Journal,

p. 201), marks a new era in the his-

tory of the binocular microscope.

Abbe secures binocular, but not

stereoscopic vision, by means of re-

flecting prisms, and then obtains

the stereoscopic effect, which can

be made at pleasure either ortho-

scopic or pseudoscopic, by merely
cutting off with suitable diaphragms
the outer or inner halves of the

cone of rays above the eye-lens of

each eye-piece. I have every rea-

son to believe that his instrument

(which I have not yet had the pleas-

ure to see, although I have sent for

it) as manufactured by Carl Zeiss

of Jena, will be an improvement
upon the binoculars at present in

use with the compound microscope.

But, however this may turn out, the

arrangement devised by Riddell for

the dissecting microscope can hard-

ly be superseded ; and even with

the compound microscope his plan,

or some of its modifications, will

probably continue to be employed
to a certain extent.

Cercaria Hyalocauda.—Hald.

BY HERMANN C. EVARTS, M. D.

After having kept the common
pond snail {Physa heterostropha,

Say) for several days in a shallow

dish, containing water, I observed

the above-mentioned larval form of

a Trematode.
These cercaria actually came from

the snail, and in large numbers, but

only for two or three hours in the

afternoons, when the sun was shin-
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ing brightly in the dish. They
could be seen escaping from almost

all parts of the body ; none, how-
ever, were observed coming from
the lower part of the foot. After

their escape they would swim about

for a moment or two in the neigh-

borhood of the snail, then move
away, usually near the surface of

the water, to the sides of the dish.

In form the body, when con-

tracted, was globular, and this form
was maintained by the animal while

actively swimming about ; occasion-

ally it would cease swimming,
allow itself to settle upon the bottom
of the dish, or some other object,

and then extend its body, which
then assumed a somewhat triangu-

lar form. During the extension of

the body the tail invariably became
contracted and quiet,—then con-

versely the body would contract,

becoming again globular, and the

tail Would become extended and lash

about with great rapidity.

Fig. 34.—The triangrular form ;
the animal has fallen

upon some object, as the side of the dish, and its body
is undergoing alternate contraction and extension

;

it is really preparing to encyst itself.

When viewed with the naked
eye the bodies appeared to be of a

light color, but under the micros-

cope the color was dark, and it is

probable that the cyst of the suc-

ceeding stage is darker than the

original body of the larva. With
an inch objective, the bodies appear-

ed to be composed of granular ma-
terial—no intestinal cavity visible

—

two. distinct eye-spots were seen

near the anterior extremity, and
just behind and between these was
a third dark, pigment spot, which
was not as distinct as the eye-spots.

An anterior, suctorial disc or

mouth was observed on the under-

side, near the anterior extremity of

the body, but no additional sucto-

rial disc or acetabulum was to be
found.

The tail was semi-transparent

—

light colored-—and capable of very
great expansion and contraction,

showing that it possessed great mus-
cular power. As it contracted, dis-

tinct transverse grooves or furrows
were seen, which alternated with
others on the opposite side. In
general form it was nearly cylin-

drical, slightly flattened vertically,

larger near its attachment to the

body, but grad-

ually tapering

to the extremi-

ty; just poste-

rior to the at-

tachment to the

body it was con-

stricted, but be-

came slightly

enlarged to

form a globular

head for at-

tachment to the

animal.

If allowed to ^ r^^ . ^ ^
. -, Fig. 35.—The body as lix-

remam m tne ed ; the process of encysting

Ir.-..^^ /^loV. nn having already begun; the
large aiSn Un-

(3^1 Anally disengages itself

disturbed, they/^^'"^^'"^
about violently.^

would retain this form for a consi-

derable time—perhaps from fifteen

to twenty minutes—but if transfer-

red with a few drops of water to the

stage of the microscope, they quickly
prepared to encyst themselves. This
process was indicated by the ani-

mal becoming very restless, ra-

pidly extending and contracting

its body and tail. A little

later, the acts of contraction and
extension were more prolonged,
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althongli the body continuously un-

derwent violent contortions. In
due time tfie body assumed the

globular form, and attached itself

Fig. 36.—The tail has become detached ; the body
remains in the cyst, which is completed. Figures 34
and 36 are magnified 100 times. Fig. 35 rather less.

to the glass ; it then began to se-

crete a glutinous substance forming
several layers around the body.
During all this time the tail con-

tinued to lash violently about. While
the cyst was forming, the granular

contents of the body were seen to

move about in it, and this move-
ment continued from ten to twenty
minutes after the body was com-
pletely encysted. A few seconds

after the cyst commenced to form,

the tail, from its violent movements,
detached itself and swam away.

This act was performed by the

body of the tail going through
evolutions resembling a figure eight

and what seems remarkable, these

caudal appendages retain their vi-

tality for a considerable length of

time, indeed, may continue to be
active long after the contents of

the cyst have ceased to move.

Plants in Florida.

BY WILLIAM FAENELL.

I have just read Mr. C. C. Mer-
riman's article on "Microscopical

Collections in Florida." I was
pleased to find that some one had
taken some interest in observing the

insectivorous plants of Florida. I

have lived in Jacksonville more

than three years, and have had
many a pleasant ramble in the

woods and forests, in the pine-

barrens, and among the swamps, and
have collected some of the plants

growing there. In one pine-barrens,

west 01 Jacksonville, the Drosera
hrevifolia is very plentiful in March
and April, and I have collected

it frequently. I have not met
with Drosera longifolia^ but I be-

lieve they are much alike, the one
has a longer petiole to the leaf than
the other—with this exception I be-

lieve they resemble each other. I

have collected them at all times in

the growing season, and have some
now in my Herbarium. I think I

have seen them in all their stages

of growth, but I have never seen a

fly or any other insect caught in the
leaf. I believe I am not mistaken
in the plant. The description given
in the Jouknal answers exactly to

the plant I have collected. If Mr.
Merriman has seen a fly or any
other insect caught by them, may
I ask him to say so, and what kind
of insects are generally caught.

Do they assimilate the whole insect,

both soft and hard parts? I have
taken some interest in these plants,

and I shall be pleased to have an
account from an eye-witness, one
who has seen the fly in the trap.

With regard to the pitcher plant

Sarracenia variolarts, they are

plentiful near the swamps in the

neighborhood of Jacksonville, and
I have collected bundles of them,
and brought them home, and cut

many of them open, and examined
their contents—the mass of hard
and indigestible parts of insects

—

and I have found them to be, the

legs, heads, and antennae of ants

and small beetles, and one day as I

opened one a large centipede ran out.

But below this mass of the debris

of insects, at the very bottom of the

tube, I have invariably found a
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white worm, witli strong black man-
dibles, which led me to think that

the worm got many a dainty meal
from the insects that were caught.

When I have collected them late in

the season, I have found a hole near
the bottom of the tube which I was
led to think the worm had made to

get out. But how the warm got

there I am at a loss to know. I be-

lieve the worm is the larva of some
insect. I have taken them out, and
have examined them under the mi-
croscope while living, and I have
dried one, and have it now mounted
as a microsco23ical object.

Mounting Opaque Objects.

We have seen a good deal lately

on the subject of dry mounts and
the use of wax-cells, and the latter

are almost universally condemned
now, though within a year or two
a great many methods for mounting,
in which wax is used, have been
described. I have tried every one
of these methods, but have given
them all up, and now use nothing
but cells cut out of different thick-

ness of tin-foil, and finished on a

lathe. My method of mounting is

as follows : The object is first fast-

ened to the slide, which is centered
on the turn-table, by means of a

weak solution of gelatin, gum-
water, or Brunswick black. For
very small objects a small circle of

the gelatin is turned in the centre

of the slide, and then allowed to

dry. The objects are arranged on
the spot, and then, by carefully

breathing on the slide, they are

fixed in position. If larger objects

are to be fixed to the slide a spot of

gelatin or gum that the object will

entirely cover is put on, and after

drying, the object is fixed in the
same way. For larger and heavier
objects a circle of Brunswick black

is turned, and after it has been
thoroughly hardened' by heat, so

that when cool a needle point will

not mark it easily, the object is ar-

ranged on the spot and fastened by
warming again.

In whatever way the object is

fastened, the next thing to be done
is to lay the slide on the plate and
heat it until it is perfectly dried
and ready to be covered.

The slide is then centered on the

table and a circle of shellac, which
has been thickened and colored with
Chinese vermillion, is run around
the specimen, at such a distance

from it that its inner edge is just

larger than the cell to be used. The
cell is then laid on, centered, and
pressed hard to set it. If the slide

is slightly warm and the cement
thick, it will not run at all, but will

hold the cell firmly in place, so that

the cover can be put on at once.
If it is thin it must first be allowed
to harden somewhat. When ready,
as it will be in a few moments if

properly managed, a ring of the
same cement is run on the cell and
the cover is then laid on, pressed
down, clipped in position, and the
mount laid aside to harden. It is

well m an hour or so to remove the
clip and run cement in the joints

between cover-glass cell and slide,

in order to be certain that no air-

holes remain. It can then be re-

cli]3ped, and set aside until tlie

cement is perfectly hard. The
mount is complete and will last a
long time if proper care is taken of
it. I think for security it is well
to put on additional rings of cement
more elastic than the shellac, and to
make a final finish for the sake of
appearance. I, therefore, put on a
ring of white zinc cement which
completely fills up the joints, and
makes a smooth surface from cover-
glass to slide. This must harden
several days, and the slide is then
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complete, unless additional rings

are run on for a finish.

In making the rings on slides it

is not always easy to make the edges
true, and sometimes the cement
spreads too far. In such cases I

turn them down with the point of

a knife until they suit. If the
cement is taken just at the right

time this is easily done, and it im-

proves the appearance very much.

Albert H. Chester.

The Stem of Pumpkin for
Illustrating Plant

Histology.*

The stem of the common pump-
kin {Ciicurbita Pejpo) is admirably
adapted for use in the laboratory to

illustrate many kinds of cell-struct-

ures, and the larger part of the

tissues of the higher plants. It is

of a convenient size to be held for

sectioning, and after remaining in a

sufficient quantity of strong alcohol

for awhile becomes very solid, so

that exceedingly thin sections are

easily obtained. The cells are com-
paratively large and a power of 250
to 500 diameters will demonstrate

almost every detail.

A cross-section of the stem shows
without magnification five small

fibro-vascular bundles lying beneath
the five angles of the stem, with
the same number of much larger

bundles situated between them, but
deeper. These are imbedded in the

fundamental tissue, and the whole
surrounded by a cortical rind. The
centre of the stem is hollow, due to

rupture of the fnndamental tissue

from expansion by growth. Other
features of the stem can be made
out without a microscope, but it is

best to revert to them after their

full significance is understood.

An enumeration of the kinds of

* From The Botattical Gazette.

cells and tissues to be met with will

answer the purpose of this notice,

as no extended description is in-

tended. The cortical rind is com-
posed of epidermis and hypoderma.
Three forms of cells belong to the

epidermal system—simple ejDider-

mis cells, hairs, and guard-cells of

the stomata, the latter best studied

in cross-sections of the stem. The
fundamental system comprises the

large-celled, thin walled parenchyma
in which the fibro-vascular bundles
lie, and the hypodermal tissues.

The parenchyma is colorless and
varies little except in size of the

cells. The hypoderma consists of

two layers, encircling the stem,

partly performing the office of im-
parting strength, and partly con-

taining assimilative protoplasm. The
innermost of these is of uniform
thickness and made up of slender

wood-cells. Thin transverse septa are

occasionally met with, which are

usually regarded as subsequent
formations, but may be, however,
the persistent partitions of cells that

generally coalesce completely to

form single wood-cells. The wall of

the cells is differentiated into three

lamellae—a middle one, with one on
either side—and has simple pits not

penetrating the middle lamella.

These pits are twisted in such a way
that they have the appearance of

being situated at the intersection of

the arms of an oblique cross, when
seen in front view. To determine

their structure requires careful ex-

amination with a high power. Be-

tween the wood-ring and the epider-

mis lies a ring of tissues of very

considerable importance, but not

homogeneous like the last. It con-

sists of parenchyma containing

chlorophyll, in which lie numerous
masses of collenchyma in contact

with the epidermis but not extend-

ing quite deep enough to come in

contact with the cortical wood. The
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stomata are all situated in the part

of the epidermis touched by the

chloroj)hyll bearing parenchyma,
which is readily distinguished upon
the exterior of the stem as inter-

rupted lines of darker green.

The fibro-vascular bundles are

open, two-sided bundles, but pecu-

liar in having an additional phloem
portion on the axial side. The
xylem and the outer phloem are se-

parated by the cambium, in which
the progressive transformation from
simple uniform cells to the various

mature cells of each portion can be
traced. Both the axial and outer

phloem consist of sieve-tubes, inter-

spersed with long, slender parenchy-

ma cells, the two together forming
" soft bast." These are excellent

examples of sieve-tubes : the per-

forated end-partitions, the broad
thin spots and sieve-plates of the

side walls, and the conspicuous pro-

toplasmic contents are readily made
out in detail. The xylem contains

all gradations between the extreme
form of annular vessels with widely

isolated rings, on the one hand,

through spiral, reticulated, scalari-

form, to pitted vessels, on the other

hand. The structure of the walls

of these vessels can only be studied

satisfactorily under high powers.

Between and about the vessels is

wood-parenchym a.

To sum up the Tissues of the stem of Cttcurbita

Epidermal system :

Epidermis.
Stomata.
Hairs.

Fundamental system

:

Interfascicular parenchyma.
Hypoderma.

Cortical wood.
Cortical parenchyma.
Collenchyma.

To these should doubtless be ad-

ded laticiferous tissue sometimes
detected in the phloem. It will be
observed we have illustrations here

of the three tissue systems ; of all

the principal sorts of tissues, except
sclerenchyma, i.e.^ parenchymatous,
fibrous, laticiferous, sieve, and tra-

cheary tissues ; with several well-

marked varieties of the first and
second. The only prominent va-

rieties not included are cork, bast,

and tracheides, modifications res23ec-

tively of parenchymatous, fibrous,

and tracheary tissues. It would
probably be difiicult to select any
one common example that more
admirably illustrates tissues and tis-

sue elements, and, withal, so simply

Fibro-vascular system

:

(Cambium).
Phloem.

Sieve-tubes.

Phloem parenchyma.
Xylem.

Vessels.

Annular.
Spiral.

Reticulated.

Scalariform.

Pitted.

Wood parenchyma.

constructed for histological study.

J. C. Akthur,
University of Wisconsin.

EDITORIAL.

—To. all our readers we extend a

hearty Christmas greeting, and our
best wishes for a happy and a pros-

perous I^ew Year.

o

—The success which has resulted

from our efliorts to establisli a
monthly journal devoted to micros-

copy, during the first year of its

existence, has far exceeded our an-

ticipations ; and we are pleased to

state that the success of this Jour-
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NAL is assured. We have great

reason to feel satisfied with the re-

sult of our first year's experiment.

The Journal was started at a time
when business was dull, and when
it could not be expected that the

public would respond liberally to

our Prospectus. 'No sooner had
our definite announcement ap-

peared that the Journal would be
published than the price of paper
began to advance, and this increase

continued until it materially af-

fected the cost of even our small

publication. Later, to the aston-

ishment of microscopists generally,

the American Journal of Micros-
copy and Popular Science again

appeared upon the field. It was
generally supposed that that peri-

odical had gone the way of all the

former publications of the redoubt-

able Mr. John Phin, alias " The
Handicraft Publication Co.," alias

" The Industrial Publication Co."
However, the above mentioned
periodical did see the light once
more ; and after partly fulfilling

the obligations of 1879, the num-
bers for 1880 have been issued

with most remarkable regularity

—

considering.

It was thought by many that the

revival of that paper would greatly

influence the circulation of this

one, and while we have no doubt
that it did affect us somewhat, the

result clearly shows that this Jour-
nal is fully capable of maintaining
itself against any opposition from
the older one.

We still believe what we have
thought from the beginning, that

two periodicals devoted to micros-

coj)y cannot exist together in this

country and both pay expenses.

This Journal during the year 1880
has paid its own expenses. It has

done so independently of the busi-

ness which it has brought to the

Editor through his own advertise-

ments. Hence, it cannot be said

that it is published as an advertis-

ing medium. It is in no sense

such a publication. Its principal

value to the proprietor, as well as

to the subscribers, is as a newspa-
per ; when it fails to satisfy the de-

mands of its readers in that respect,

it will necessarily cease to be pub-
lished. The limited business which
it brings to the publisher as an ad-

vertising medium would by no
means pay for its publication.

We are assured of success in

future by the encouragement re-

ceived this year, but still more by
the confidence which we have al-

ways felt that any business that is

conducted honorably, carefully and
systematically, will ultimately suc-

ceed.

For information about the Jour-
nal for next year, the reader is re-

ferred to the announcement pub-
lished elsewhere.

We have to extend our hearty

thanks to subscribers for their lib-

eral support during the first year,

to contributors for their valued arti-

cles, and to dealers in optical

goods for their great liberality in

advertising.

The Infusoria.

The Manual of the Infusoria^ by
Saville Kent, which was referred

to last month, is destined to rank
among the most valuable contribu-

tions to this department of study

that has yet been published.

Pritchard's work, which up to this

time, has been the standard of

reference, is now far behind the

time, and it is rarely that a copy
can be obtained. Stein's great

work, three parts of which are

issued, will always be a monument
to the industry and ability of its

author, will not be so useful to the

general microscopist because of its
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great cost, which practically places

it beyond their reach. The three

parts cost over $71. However, Mr.
Kent has embodied the knowledge
of the Infusoria which we possess

in the work of which the first part

is now before us. This part con-

tains one hundred and forty-four

quarto pages of clear text, and eight

full-page plates engraved on metal
from drawings by the author.

The text is descriptive, and very
readable, even to persons who do
not use the microscope. The iirst

chapter is devoted to a general his-

tory of the infusoria from the time
of their discovery by Leewenhoek,
in 1675, to the year 1880. In this

chapter we find some interesting

reminiscences of Leewenhoek, in-

cluding his first account of his dis-

coveries in the form of a letter

dated October 9th, 1676. We can-

not refer to many other names
associated with the history of the

subject, some familiar to all mi-
croscopists, as Ehrenberg, Dujardin,

Yon Siebold, Pritchard, and others

not so well-known, but must pass

on to the second chapter, which
treats of the sub-kingdom Pro-
tozoa. The text is supplemented
by a table giving the sections,

classes and other divisions of the

Protozoa, which may be stated to

embrace all those forms which we
recognize as Rhizopoda, Flagellata,

Ciliata and Tentaculifera. Of these

the Infusoria, as limited by the

author in this work, embraces all of

these forms exclusive of the Rhizo-
poda, and two orders of the Flag-

ellata—the Mycetoza and the

Spongida. Owing to the close

relations of the Spongida to some
of the Flagellata, however, the

fifth chapter of the work is devoted
to a brief consideration of the

nature and affinities of the sponges,

many species of which are figured

in the plates.

We have been particularly in-

terested in one or two paragraphs
which relate to the distribution of
infusorial spores upon blades of

grass, hay, etc., for the reason that

they corroborate some observations

made by us during the past Sum-
mer, which, however, were not re-

garded as perfectly reliable. It

appears from Mr. Kent's observa-

tions that the blades of grass are

loaded with the germs of infusorial

life, which only await the vivi-

fying influence of rain or dew
to afford the microscopist a world
of living forms. In examining
the hairs of growing blades of

corn last Summer, we noticed the

presence of numerous infusoria,

which we thought at the time came
from the leaves, and now we are

positive that it was true.

To enable the reader to form an
idea of the author's style of writing,

the following quotation will sufiice :

" With the Infusoria we encoun-
ter not only the as yet known most
minute, but also the most ele-

mentary and simply formed pro-

ductions of the Creator's handiwork,
though, for all that, none the less

complete and excellently finished.

Among the Infusoria, making a

free adaptation of the admirable
thesis propounded by the illus-

trious Oken, we find in their prim-
eval shape the very bricks and
mortar out of which the entire

superstructure of the oi'ganic world
has been erected. * * * Tlie divine

fiat ' Dust thou art, and unto dust
thou shalt return,' thus received

unconsciously at the hands of Oken
a practical and truly remarkable
illustration. Finally, among the

world of Infusoria we arrive at

that dim boundary line, too subtle

and obscure for arbitrary definition,

that separates, or more correctly

blends into one harmonious whole,
the two dej)artments of the animal
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and vegetable worlds ; and here,

moreover, with all reverence be it

said, we approach, if anywhere, the

con-^nes of the organic and inor-

ganic, and are brought face to face

with that already half-lifted veil

behind which lies, waiting to

reward our patient search, the very

clue to the deep mystery of Life

itself."

Diseases of Animals.

The Department of Agricul-

ture has recently published a valu-

able volume which treats of " The
Contagious Diseases of Domesticat-

ed Animals." The investigations

have been continued since the pub-
lication of a former report on this

subject, principally by Dr. Detmers,

of Chicago, and Professor Law.
Dr. Detmers finds that swine

plague is infectious and contagious,

and that it is easily communicable
by direct inoculation, and by the

presence of the infectious matter

in food or drinking water. He
thinks bacilli found in the blood

and other fluids, and in the excre-

tions of the animals, constitute the

infectious principle. Inoculation

with baccilli, cultivated in milk,

will produce the disease. The mala-

dy seems to be propagated by run-

ning water, in which the micro-

phytes may multiply, or by currents

of air which may carry the infec-

tion to the distance of a mile. Dr.

Detmers' report is accompanied by
a plate of numerous drawings from
the microscope.

The report of Dr. D. E. Salmon,

who has been studying the Southern

cattle fever, is quite full and very

instructive. He considers that this

fever is probably caused by a living

poison, although he has not yet dis-

covered any fungus in the blood to

which the disease might be attri-

buted. A previous observer, how-

ever, discovered a micrococcus in

the blood of Northern cattle that

were affected with the disease. The
clear and logical manner in which
the subject i^ discussed is worthy
of the highest commendation.
The remainder of the volume is

devoted to a consideration of pleuro-

pneumonia, rinderpest, and several

other diseases to which domesti-

cated animals are subject.

CORRESPONDENCE.

Oswego, N. Y., Nov., 1880.

To THE Editor :— I had the other

evening an opportunity to use that famous
^ that Mr. Willis has spoken so highly

of, and it astonished me. I am not a very

expert manipulator, but I got the lines on
pellucida almost without trying, every

time. But I am not able to own so mag-
nificent and costly a glass. Last spring I

made up my mind that a 4-10 would be
one of the most convenient glasses I

could have, if one could be made of high

angle, having good resolution, large work-
ing distance, and so constructed that it

could be used upon opaque objects. I

wrote to Mr. Gundlach, asking him if he
could make such a glass of about 110°. He
seemed to think that I asked for contra-

dictory qualities ; the large working dis-

tance seemed the greatest difficulty.

Finally he made the glass. I can use it I

find, in examining water, without any
cover-glass, and by removing the cover of

the front lens, I can use it upon opaque
objects as readily as I could a one-inch of

60°, while I can resolve angulatum with
a 2^-inch eye-piece, as an opaque object.

I have tried it with Gundlach's ^-inch
periscopic eye-piece, and it gives good
light and fair definition. With a No. 3

eye-piece I get excellent definition and re-

solution, and can do anything that ordi-

narily needs to be done. With a >^-inch

eye-piece I get 500 diameters, and with

my aplanatic amplifier 1,000, and magni-
ficent resolution, while with a X-inch eye-

piece I get 1,000, without the amplifier,

and about 2,000 with it. So you see that

I have from 60 to 500 diameters within

easy range, and most perfect resolution

and definition, combined with large work-
ing distance, a thing which I have never
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seen in any other glass, and especially in

any other 4-10. I can commend this 4-10
to any one who, like myself, is too poor to

go up higher, and with a 2-inch of 12°, a
2^ of 27°, and this 4-10 of 110°, I am
equipped for a large scope of work. I do
not believe that one can do every thing
with a 4-10, but it seems to me that until

one can afford to go up to a ^ of 1.40

like the one I used the other night, he can
feel very rich with these.

S. A. Webb.

To THE Editor :—In determining the
value of the spaces of an eye-piece mi-
crometer by seeing how many of its spaces
are covered by one space on the stage-
micrometer, I find that I get the same re-

sult by using the " A " eye-piece that I do
by using the " B " eye-piece.

The eye-piece micrometer used was one
of Zentmayer's disks, and the stand one
of his " Histological " stands.

If you will publish an explanation in

your next magazine, you will much oblige
several of your subscribers.

K.

[Doubtless many others have observed
the fact mentioned by our correspondent.
The explanation is that the relation be-
tween the field-lenses of the two oculars
is such that the rays from the objective
are bent out of their original course to
just such a degree that the eye-lenses
magnify the image of the stage microme-
ter in about the same pro-portion as they
do the spaces of the eye-piece microme-
ter. By consulting the table on page 207
it will be seen that the relations between
the field and eye-lenses are not the same
in all instruments, and therefore the ob-
servation of our correspondent would not
always be true.

—

Ed.]

NOTES.

—The interesting discovery of haemo-
globin in the aquiferous system of an
Echinoderm — Ophiactis virens — has
been announced by M. Foettinger. The
coloring matter was distinguished by the
spectroscope as oxyhasmoglobin ; it oc-
curs in nucleated cells, and also in others
not nucleated.

—Considerable attention has lately
been given to the influence of light upon
the movement of plants. E. Stahl has
observed that sometimes the chlorophyll
grains move within the cells, while at

other times the entire cells place them-
selves in certain positions as regards its

direction. Swarm-spores usually turn their

anterior end toward weak light, but re-

verse this direction when the illumina-
tion is stronger. When a filament of
Vaucherza is illuminated with light of
a certain intensity, it grows at a right
angle to the direction of the rays, but if

the light becomes less strong, the plant
grows directly toward it.

—In the course of some investigations
on the pathology of anthrax. Prof. W. S.

Greenfield was led to observe that the
Bacillus ant/iracz's lost its power of com-
municating the disease by inoculation,
after cultivation through successive gen-
erations in a nutrient fluid (aqueous hu-
mour). The disease was never produced
by any generation after the twelfth. The
morphological characters of the organ-
ism remained unaltered.

—Messrs. George P. Rowell & Co.
have favored us with a copy of the
American Nawspaper Directory for
1880. It is a large, elegantly bound volume
of over one thousand pages, and contains
much concise information for advertisers
and pubHshers. The publishers give
some interesting figures in regard to the
magnitude of the work of collecting the
information about newspapers. This is

the twelfth annual issue, of which over
ten thousand copies have been printed, at
a cost of over $12,000, indicating that the
advertising business of that firm must be
very great.

—We have received some very inter-
esting and rare slides from Mr. John
King, of Cincinnati, who has given spe-
cial attention to the preparation of crystals
of the alkaloid Hydrastia for use with the
polariscope. Hydrastia may be dissolved
in alcohol and the solution evaporated on
the slide, but the best way to obtain beau-
tiful crystals for the polariscope is to fuse
a portion on the slide, and place the cover
over it before it cools. Although it is said
to be somewhat difficult to prepare good
slides of this material, it is certainly ca-
pable of yielding very brilliant effects, as
Mr. King's slides conclusively prove.

—Professor Chester has sent us a slide
of gold-crystals, mounted according to the
method which he describes in this num-
ber. The slide presents a very pleasing
appearance, and leaves nothing to be de-
sired in this respect. The crystals of gold
prepared by Prof. Chester are very beau-
tiful, under the microscope, especially
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those which have assumed the fern-leaf

form. They can be obtained from the

dealers in microscopes.

MICROSCOPICAL SOCIETIES

LIVERPOOL, ENG.

Meeting held November 5th, Dr. Hicks,

the President, in the chair.

Rev. Wm. Banister read a communica-
tion he had received from Mr. G. E.

Massee, of Scarbre, on certain Fungi.

Mr. Massee succeeded in growing spores

of Spiwiaria alba, and found that

threads of different kinds appeared on
two or three points of the surface of

the spore. One kind is of a very celluloid

character ; the other consists of oval cells

multiplying by generation until a torula-

like chain is formed which divides, be-

coming nucleated, each cell increasing

rapidly in size and remaining a resting-

spore for nearly a year, and not taking

any amoeba-like form. After this some
immature spumaria appeared in a pulpy,

homogeneous mass, in which were nu-

merous bright specks, each being a focus,

around which the plasma formed naked
cells of amoeboid character, or Plasmo-

dium. After three days all movement
ceased, the cells assumed a spherical

shape, a bright nucleus appeared, and with-

in twenty-four hours the cell wall was
absorbed, and the mature spirulose spores

set free.

The paper of the evening was read by

F. T. Pane, Esq., F. R. C. S., on " The
Structure, Growth and Development of

Bone."
A minute description was given of the

microscopical characters of bone, showing

it to consist of layers of hardened fibres

and bone-cells arranged in peculiar con-

centric circles called Haversian systems.

Blood-vessels occurred at intervals, but

the nourishing fluid was brought in inti-

mate contact with the tissue by means of

the bone-cells. Bone was classed as a

connective tissue, and its origin was
traced from the first appearance of this

tissue in the embryo to the formation of

membrane on one hand, and cartilage on

the other.

Exchanges.
[Exchanges are inserted in this column without

charge. They will be strictly limited to mounted
objects, and material for mounting.]

For diatoms in situ on Algae, send mounted slide to

K. M. CUNNINGHAM, Box 874, Mobile, Ala.

For exchange : mounted thin sections of whale-
bone, soapstone, serpentine, albite, feldspar, etc.;

also opaque mounts of several very beautiful fossil-

iferous limestones.
Rev. E. A. PERRY, Quincy, Mass.

Fine injected specimens of kidney, tongue and
liver, also very fine slides of human tooth, prepared
according to the method of Dr. Bodecker, showing
the protoplasmic net-work between the dentinal can-
aliculi, in exchange for first-class histological and
pathological slides, or other good specimens.

J. L. WILLIAMS, North Vassalboro, Me.

Slides of hair of Forantula, very curious ; also

crystalline deposits from urine, to exchange for well-
mounted slides. S. E. STILES, M. D.,

109 Cumberland St., Brooklyn, N. Y.

Well-mounted, typical Pathological and injected
Histological preparations, in exchange for other well-

mounted slides, Diatoms, Algae and Fungi preferred.
HENRY FROEHLING,

59 N. Charles Street, Baltimore, Md.

Diatomacese from Lake Michigan (Chicago water
supply), mounted or raw material ; also diatoms from
other localities, to exchange for well-mounted Diatom-
aceae or other objects of interest. B. W. THOMAS,

1842 Indiana Ave., Chicago, Ills.

Lime sand, composed almost exclusively of micro-
scopic Foraminifera, to exchange for microscopic
material. H. A. GREEN, Atco, N. J.

I would like to have the address of some person
who has access to an abundance of Volvox globator,

^

W. W. BUTTERFIELD, Indianapolis, Ind.

Polyzoa, Palates of Mollusca, Foraminifera, Sponge
and Holothurian-Spicules, Synapta-Anchors, Chirod-
ota-Wheels, Echinus-Spines, Minute Sea Shells, in ex-
change for Polyzoa, Foraminifera, Histological and
Pathological preparations, etc. Also, a quantity of

Sea Shells in exchange for Land and Fresh-Water
Shells.

F. M. HAMLIN, M. D., Auburn, N. Y.

J. J. B. Hatfield, Arsenal Avenue, Indianapolis,

Indiana, will exchange Bleached Plant-Sections for

good Diatomaceous material. List furnished on ap-
plication.

Pleurosigmas and other unmounted Diatoms, both
Fresh Water and Marine ; also Marine Algae, Ferns,

and a large quantity of miscellaneous microscopical
material in exchange for good mounted objects.

M. A. BOOTH, Longmeadow, Mass.

To exchange, well-mounted Slides of Hair for

mounted or unmounted specimens of hair from the

rarer animals ; lists exchanged. WM. HOSKINS,
208 S. Halsted street, Chicago, 111.

Nicely mounted Slides (opaque) of the Coal-tar
Derivatives, chemically prepared, crystalline in form,

showing their beautiful colors, in exchange for other

well-mounted material. Chemical name and formula
attached to each Slide. About a dozen varieties on
hand. F. L. BARDEEN, M.D.,

305^ Meigs street, Rochester, N.Y.

Slides mounted from injected Frog's Gall-bladder,

Liver, Kidney, Stomach, Intestine and other parts,

exchanged for other good and interesting prepa-
rations. C. BLASDALE, M. D.,

Jericho, Queens Co., N. Y.
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