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The Microscopical Study of the 
Crystallization of Allo- 

tropic Sulphur. 

Not long ago, while melting some 
sulphur for the purpose of obtaining 
the flexible form of that substance 
suitable for taking impressions from 
a coin, I became interested in the 
phenomena observable on cooling the 
melted material, and watching the | 

micro- | recrystallization under the 

scope. Having shown these appear- 
ances to a number of friends, and 
found no one to whom it was not 
new, it seems worthy a description 
in the JOURNAL. 

Next, perhaps, to phosphorus, sul- 

phur is the most remarkable and in- 
teresting element in the allotropic 

forms it presents. Chemists and 

physicists describe at least six differ- 
ent allotropes of sulphur, but their 
study presents many difficulties, since 
only a few of them are as yet well 
identified and characterized. (Wurtz, 
in Johnson’s Universal Cyclopazdia. ) 

_Two of these forms are said to be 
crystalline, crystallizing in different 
systems, and being, therefore, di- 
morphs. These are—1, right rhom- 
bic octahedra, and 2, oblique rhombic 
prisms belonging to the monoclinic 

system. The description of the char- 

acteristics of the different forms may 
be found in the text-books, and the 
only one necessary to be referred to 
here is the singular product obtained 
by heating sulphur till it passes from 

_a yellow fluid to the state of a brown 
viscid mass (at about 230° C.), and 
then suddenly cooling it by pouring 
it into cold water. Sulphur thus 
treated loses its prominent charac- 

- avoid cracking. 

teristics, and remains for some time 
flexible, retaining its dark color, and 
may be moulded like wax, readily 
taking impressions like that sub- 
stance. 

Flowers of sulphur or roll-sulphur 
may be conveniently melted in a por- 
celain capsule, over a lamp or'in a 
stove, until the brown color appears. 
It is then poured into cold water, and 
the mass again melted, and a few 
drops poured on a slide. It hardens 
rapidly, and must be kept liquid 
while a thick cover is pressed down 
upon it. Before it again congeals it 
is placed on the stage of the micro- 
scope, and examined with a power 
of 75 or 100 diameters. As it cools, 
beautiful masses of prismatic crystals 
start from the edges of ,the film, and 
spread over the field with a rapidity 
proportionate to the time occupied in 
cooling and the thickness of the film. 
With a thick cover, or with what is 
still better, a piece of a thin slide, for 
a cover-glass, cooling proceeds slowly 
enough to enable the forms of the 
crystals to be studied as they grow. 
‘The warm stage is also an advantage. 
They may be re-fused, and the same 
process observed an indefinite num- 
ber of times, an endless variety of 
form and color being obtained by the 
different recrystallizations. 
A Bunsen burner affords the most 

convenient means of heating the slide, 
but a spirit-lamp, German student- 
lamp, or a hot stove may be em- 
ployed, care being taken to apply the 
heat gradually, and to distribute it 
by constantly moving the slide to 

The odor of the 
melting sulphur is disagreeable to 
some persons, and care should be 



2 THE AMERICAN MONTHLY [ January, 

taken not to inhale the fumes di- 
rectly. The brass-work of the stage 
should be also guarded from contact 
with the melted sulphur. If the 
brass is accidentally discolored, how- 
ever, a little ammonia on a cloth re- 
moves the black stains readily. The 
fumes alone exercise little influence 
on lacquered brass. 

The study of these crystals as they 
form with mathematical regularity of 
outline, yet constantly modified by 
encroachment on one another, is one 
of the most fascinating occupations to 
a microscopist. Their appearance 
must be seen to be understood, as a 
verbal description entirely fails to 
convey an idea of their beauty. Long, 
straight lines shoot like an arrow into 
the surrounding fluid, throwing out 
laterally as they go countless subor- 
dinate prismatic crystals, or some- 
times the main axes spread by vast 
numbers of delicate plates, with ab- 
solutely regular outline, a right-angled 
border generally presenting in the 
line of direction. These slide one 
over another, as the different strata 
are cooled, and finally leave the whole 
thickness of the film fixed in a dense 
crystalline mass, suggestive of a sec- 
tion of granite or porphyry. 
When we remember that sulphur 

in its mineral form is itself a volcanic 
product, the analogy of the results pro- 
duced by its hardening, after fusion, to 
the internal structure of igneous and 
metamorphic rocks is the more inter- 
esting. After remaining for several 
days on the slide the crystals often 
undergo spontaneous fracture, show- 
ing cleavage lines similar to those 
found on a great scale in the earth’s 
crust, and here and there a vivid sug- 
gestion of basalt. This contraction 
sometimes produces concentric cracks 
immediately after cooling, whena high 
degree of heat has been applied, or 
after numerous regelations. These 
cracks have a remarkable symmetry 
of arrangement, and are first concen- 
tric and afterward followed by radial 
ones. 

Returning to the first changes de- 

scribed, the prismatic and_ plate- 
shaped crystals, by their junction 
with crystals from other centres of 
crystallization, form the most unique 
combinations imaginable. The long, 
straight lines produced by the axes of 
the different crystalline masses are 
often so connected by lateral lines as 
to convey a striking likeness to rude 
architectural forms and_ sculptured 
ornaments. When the film is thick 
the crystals rush together at various 
angles like opposing lines of bayo- 
nets, and by their blending form an 
apparently homogeneous mass which 
flows like lava across the field, its 
advancing edge showing numberless 
wave-like wrinkles. When two such 
masses meet at an angle they join and 
advance together, leaving the line of 
their union clearly marked out by a 
straight line, such as often appears in 
intersecting veins of agate. Some- 
times crystals start from independent 
centres in the fluid, producing ro- 
sette-shaped masses of much beauty. 

It should be observed that while 
the phenomena described above are 
the rule, it occasionally happens that 
after the first melting a very rapid 
congelation takes place, leaving a 
nearly structureless appearance of the 
whole field. All that is then neces- 
sary is to rewarm the slide and press 
the cover lightly, when the crystals 
will appear as here described. 

Under the polariscope a thin film 
of sulphur in its allotropic state often 
shows very rich prismatic colors, and 
the mineral therefore deserves a place 
in the first rank of polariscope ob- 
jects, though not included in the very 
full list given in the latest edition of 
Carpenter. 
A brilliant red or green local color 

is sometimes noticed also in the crys- 
tals when modified by heat. Too 
much heat forms black crystals and 
numerous bubbles, obscuring. the fur- 
ther study of the crystallization. 

In the study of this singular sub- 
stance not the least interesting feature 
is the behavior of the microscopist’s 
old friend, the air-bubble. When a 
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thin film is slowly cooling, and not 
yet wholly crystallized, the contrac- 
tion sometimes draws in a bubble of 

_ air from the edge of the cover. En- 
tering the still fluid mass, the air 
makes its way directly to the centre 
of the region unoccupied by crystals ; 
but, as it lowers the temperature by 
its intrusion, the fluid cannot surround 
it, but a tube of solid sulphur seems 
to form around it as it advances, leav- 
ing a central cavity surrounded by a 
wall exhibiting fine lines of perpen- 
dicular striation. like the dentine 
around a tooth pulp-cavity. Vacuoles 
often arise in the central part of the 
fluid, and enlarge in a similar man- 
ner, but without the surrounding 
wall. Precisely similar vacuoles may 
be met with in many crystalline rocks. 

Bisulphide of carbon, boiling oil 
of turpentine, and some other solvents 
of sulphur deposit both octahedra and 
prisms of sulphur from solutions, and 
a combination of allotropic sulphur 
and paraffine produces certain modi- 
fications of its crystalline structure ; 
but the most remarkable change I 
have yet noticed was produced by 
melting yellow sulphur in a mount- 
ing fluid composed of hard balsam 
dissolved in absolute alcohol, with a 
trace of benzole. On stirring the 
mass it soon became clouded, and 
under the lens showed clear spaces, 
intermingled with semi-opaque spots, 
which show under the. }-inch vast 
numbers of minute spherules of sul- 
phur and some large ones. ‘These 
molecules in mass showed violet, 
blue, red, and other colors by trans- 

mitted white light. Believing this 
color to be due to some kind of po- 
larity in the molecules, I set the prep- 
aration aside to await developments. 
It was examined from time to time, 
and after the lapse of about a month 
large ramifying crystals of prismatic 
sulphur were found to have formed 
of a pale yellow color, and each sur- 
rounded by a clear space bordered by 
the same fine molecules, which seemed 
to have been absorbed to form the 
crystals. The subject of crystalliza- 

tion of inorganic matter in colloid 
substances is one fraught with inter- 
est to the student of organic struc- 
tures, and a study of this form of 
crystallization may shed some light 
on such processes. 

Epw’p M. ScHAEFFER, M.D. 

WASHINGTON, Jan. Ist, 1884. 

fe) 

A New Slide and Slide-Box. 

Messrs. J. W. Queen & Co. have 
recently introduced a modified form 
of the concave slide, for which some 
advantages are claimed. It is repre- 
sented in Fig. 1, and it will be seen 

Fic. 1. 

that it differs from the old form in 
that the concavity is oval instead of 
round. 

The new box for holding slides is 
also a modification of, and an im- 
provement upon, the form they have 
been selling for some time. The new 
form is illustrated in Fig. 2. It is 

very substantially made, and has a 
neat appearance. 

Each box holds twenty-six slides, 
and on the inside of the cover the 
name of each object may be written 
on a line corresponding to the posi- 
tion of the slide. As will be seen 
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from the cut, the slide-box proper is | 
held in an outer case, which not only 
affords additional strength, but also 
effectually excludes dust. 

iO 

An Infusorian in the Water of San 
Francisco. 

BY A. H. BRECKENFELD. 

A beautiful and exceedingly inter- 
esting infusorian is to be found at 
present in the water supply of this 
city in such immense numbers as to 

entitle it to a more than ordinary share 

of attention and study. It has re- 
cently been briefly described by Dr. 
Hopkins, a microscopist of this city, 
but I think the gentleman has fallen 

into a quite natural error in regard to it. 

He regards it as a vegetable organism, 
and has classed it with the Diatoma- 

cez, considering it a species of Syr- 
engtdium (Ehr.), which is, by the 
Way, a marine genus, with no fresh- 
water species. The appearance of 

the form in question would very eas- 

ily lead an observer to consider it a 

diatom, for its rigid lorica is hard and 
flinty looking, and its markings strong- 
ly resemble those of certain diatoms— 
for instance, those of the genus /s¢h- 
mia. ‘Then, too, the slow and hesi- 
tating movement of some of the living 

individuals is often very much like 

that of the free diatoms. The Dia- 
tomacee, however, without excep- 
tion, secrete a siliceous shell or epi- 
derm (this being in fact one of the 

principal characteristics of the group), 
_ and either subjection to a white heat, 

or boiling in nitric acid will merely 
dissolve the contained endochrome, 

leaving the frustule itself clean and 
entirely uninjured. But on applying 

these tests to the form alluded to it is 
completely destroyed, and with it its 
claim to be considered a diatom. It 
will have to be referred, I think, to 
the genus Ceratéwm (Shrank.) be- 
longing to the order Peridinina of the 

Cilio-flagellate Infusoria, and is very 
probably Ceratcum longicorne. 
A sketch of this particular species 

can be seen in No. 3 of the ‘‘ Portfo- 
lio of Drawings,” published by T. 
Bolton, England, and agrees almost 
perfectly with the appearance of the 
Ceratium found in ‘‘ Spring Valley,” 
but shows a flagellum between two of 
the shorter spines. Carpenter in his 
work, ‘* The Microscope,” also gives 
an engraving of two other species of 
Ceratium each showing a flagellum. 
I must confess that, although using 
an excellent Spencer one-quarter-inch 
objective (dry) of 115° angle, and a 
C ocular, I have not yet been able to 
demonstrate the existence of either a 
flagellum or of cilia. In attempting 
to render them visible I have tried 
the effect of both tannic and osmic 
acids, and also of other reagents and 
staining fluids, but thus far without 
success. ‘This may, perhaps, be ac- 
counted for by the theory that these 
creatures may now have passed into 
the ‘‘ still”? condition, and the rapid- 

ity with which they subside to the 
bottom of the water containing them 
—forming a dense layer there—lends 
some plausibility, I think, to this view. 

The characteristics of the genus are : 
‘¢ Body with transverse groove, the 
two portions of the facetted lorica 
nearly equal. Carapace has horn- 
like processes.” This description ap- 
plies perfectly to the infusorian under 
consideration. The micrometer shows 
its average length to be about .0085 
inch and its width .oo25 inch. The 
horn-like processes are slightly ser- 
rated, or spinous, the three shorter 
ones on one hemisphere being sharply 
pointed, while the long one project- 
ing from the other is blunt at the end. 
They have no joints, are perfectly 

rigid, and the entire lorica has a glassy 
appearance, and, when properly illu- 
minated, sparkles as brilliantly as a 
polycystine. From the equatorial 
groove to the base of one of the three 
spines is quite a deep depression 
(best seen in an empty carapace), into 
which several European observers of 
this form have seen the flagellum sud- 
denly withdrawn. This depression 
has been conjectured to be a true 
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mouth, although Carpenter seems in- 
clined to think that the individuals of 
this group have no mouths, admitting, 
however, that ‘‘ it seems certain that 
alimentary particles are received into 

the interior of the body, becoming en- 
closed in digestive vesicles.” The 
same distinguished authority intimates 
that the transverse furrow, or groove, 
is ciliated and that the flagellum orig- 

inates at a point near the. junction OF 

the depression before alluded to with 
the furrow. He further calls atten- 
tion to the interesting fact that the 
group to which Ceratium belongs ‘‘ is 
specially worthy of notice on account 

of the occasional appearance of some 
of its forms in extraordinary num- 

bers.” He cites.an instance when 
the water of one of the large ponds in 
Pheenix Park, Dublin, was colored 
brown by the presence of immense 
swarms of a genus closely allied to 

Ceratium. Any possessor of a mi- 

croscope in this city can verify the 

existence of this peculiarity in the or- 
der by tying a piece of linen or mus- 
lin to a faucet (connected directly 
with the street pressure) in such a 
way as to act as a filter, turning on 
the water with moderate pressure for 

ten or fifteen minutes, and examin- 
ing the brownish coating deposited 

onthe cloth. It will be found to con- 
sist of thousands of these organisms, 
to the exclusion almost of other forms. 

Filterings taken from the Western Ad- 
dition, the Mission, Taylor street, and 
Sansome street, all show it in pro- 

digious numbers, so I presume the 
water supply in any part of the city 

will yield it. The brownish, floccu- 

lent looking sediment which many | 
must have seen on the bottom of pitch- | 

ers or glasses containing unfiltered 

‘‘Spring Valley”’ is almost entirely 
composed of the animal. 

The empty carapaces are quite 

transparent, but the living forms se- | 
crete a brownish granular matter in 
the body itself or closely adherent to 
it, and many appear to have attached 
to them, between the shorter horns or 
spines, an exceedingly transparent 

globule or sac, which, if watched very 
attentively, will frequently show a 
sort of amoeboid movement, and 
which is more or less completely 
filled with protoplasm, wherein are 
included numerous highly refractive 
globules, together with the ‘‘ red eye,” 
seen by Dr. Hopkins. This red gran- 
ule is considered by Carpenter to be 

analogous to similar spots frequently 
tnaG in Protophytes, and is probably 
a nucleated cell. 

In order to obtain living forms, 
showing the curious movement be- 

fore referred to, some care is neces- 
sary. I have found it best to gently 
rinse the brown deposit formed on 

the cloth filter into a very little water, 
and examine with as little delay as 
possible. An aqueous solution of tan- 
nic acid seems to render the outline ot 
the hyaline sac or globule more visi- 

ble, but apparently kills the animal. 
By using an ammoniated solution of 

carmine it will be found that the pro- 
toplasm is strongly stained, while the 
carapace itself is entirely unaftected. 

For those having the necessary leis- 
ure and equipment there is room for 
very interesting research into the life- 

history of these remarkable organ- 
isms, whose presence in our water 
supply in such incalculable numbers 
renders such observation more than 
ordinarily important, for the question 
of whether the wholesomeness of the 

water is impaired by their presence is 
certainly well worth investigating. 

[The species of Ceratium de- 
scribed by Mr. Breckenfeld is also 
quite common in the water supplied 
to other cities. We have seen it at 
various places—in New York in con- 

siderable abundance— but nowhere ° 
has it occurred in our collections in 
such quantities as is indicated by a 

| mounted slide sent by Mr. Brecken- 
feld. We have frequently observed 
the cilia in living specimens.—ED. ] 

o) 
Oidium Tuckeri—A Fungus of the 

Grape- Vine. 
At a recent meeting of the Bio- 

logical Society of Washington, Dr. 
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Thomas Taylor, Microscopist of the 
Department of Agriculture, read a 
paper relating to the morphology of 
the fungus known to botanists as Ozd?- 
um Tuckert. He said: This fun- 
gus was first observed in England as 
a mildew on the foliage of the Euro- 
pean grape-vine by a gardener named 
Tucker, but its form and place in bot- 
any was first made known by the Rev. 
M. J. Berkeley, of England. The 
vineyards of France were soon after 
invaded by this fungus; from thence 
the spores were distributed over Eu- 
rope, destroying the vintage for a term 
of years and causing serious financial 
disaster to those engaged in grape 
culture. 

At an early period of its history it 
was observed by Mr. Berkeley that 
the Ozdzum-form was but one of the 
stages of the fruiting of this fungus, 
and that its higher form of fruit was 
probably an erysiphoid, but up to this 
date, 1883, no erysiphoid has been 
found on the vines of Europe, al- 
though it is stated that a form of fruit 
named pycnidia has been observed 
growing on the same mycelium with 
the Ozdzum, and fashioned somewhat 
in its outward shape like the O¢dzum 
but differing from it in bearing ovules 
and sporidia. The mildew, as seen 
on the foliage, consists of very minute, 
interlacing, white threads, felted, joint- 
ed, and branched, from which arise 
pedicels or stalks, on which are borne 
a series of oblong spores joined end 
to end. ‘The latter constitute the 
Ozdium. Yor many years past, and 
prior to the discovery of the vine- 
Oidium of Europe, a similar Ozdzum 
bearing an erysiphoid form of fruit 
was observed on the native vines of 
this country, and has been described 
at various times by Curtis, Howe, 
Peck, Farlow, Berkeley, Cooke, and 
others as an Uncinula spiralis. In 
the year 1870 I first observed, on the 
foliage of several native species of 
vines growing on the grounds of the 
Department of Agriculture, not only 
the Ozdzum-form, but also the higher 
fruit Unctnula spiralis. Ihave not, 

vs 

thus far, observed pycnidia associated 
with the so-called Ocd¢um or grape- 
vine disease of this country. During 
the summer of 1870 I made an inves- 
tigation of a mildew observed on the 
foliage of the foreign vines cultivated 
in the hot-house of the Department of 
Agriculture, and found it to consist 
of mycelium (spawn), bearing coni- 
dial spores. On comparing this mil- 
dew and its, Ocdéum spores with the 
drawings of the vine- Ozdzum describ- 
ed by Mr. Berkeley, I found the two 
to be identical in structure. In the 
fall of the same year I discovered also 
on the foliage of these vines (one hun- 
dred varieties in all) little dark specks 
hardly perceptible to the naked eye, 
but in great profusion. By the aid of 
the microscope their true character 
was at once discovered. One seemed 
to me to be an /ryszphe, the other a 
‘species of Uncinula spiralis, the lat- 
ter resembling the highest stage of 
fruit found on the American vines. 
Subsequent observations, however, 
demonstrated that the two forms ob- 
served, belong to Uncinula spi- 
raizs, although it is plain that the 
cell-structure of the appendages of 
the two forms seen, differ very much 
from each other, and this, too, when 
it is evident that both specimens are 
equally matured. In this matter fur- 
ther investigation is needed. 

In the year 1871 the same vines 
were again affected with this fungus, 
but since then the higher fruit, Uz- 
cinula spiralis, has not appeared on 
these vines until this year (1883), al- 
though I have carefully watched for 
it each year. The Ozdzwm stage has 
been seen more or less every year on 
these vines since 1871. During the 

-early part of November of this year 

I observed that these vines were again 

covered, as in 1870 and 1871, with 
the perithecia of Uncinula spiralts, 
specimens of which have been for- 
warded to several of the leading mi- 

cologists of America ; specimens were 
also sent to Cooke and Berkeley of 
England. The last-named gentle- 
man has taken marked interest in the 
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subject, and considering the fact that 
Mr. Berkeley is one of the leading 

cryptogamist of Europe, his prompt 
reply to my letter and the interest he 
manifests in the subject is pleasing. 

Mr. Berkeley states in reply that no 
one has seen the perithecium of Ozdz- 
wm in Europe, and further that he is 
not aware that any one has seen the 
perithecium as discovered by me on 
the foreign vines of this country. Dr. 
Taylor stated that he deemed it highly 
probable that the Ozdzum spores of 
the native American vines had been 
wafted to England from this country, 
and were the real parent stock of Ozdz- 
um Tuckert, but he thinks that the | 
climatic conditions of Europe are un- 
favorable to the development of its 

higher form of fruit. 
thinks it probable that the O7zdzum 
he has discovered on the foreign vines | 

cultivated under glass in this country 

are also of American origin and give 
rise to Uncinula spiralis—Berk. and 

Curtis. If this view is correct, the 
perithecia he has discovered on the 
foreign vines represent in reality the 

perithecia of Ozdéwm Tucker of this 
country and of Europe. 

Dr. Taylor read the following letter 
published in the Gardeners’ Chront- 
cle from the pen of that great Apostle 

of Cryptogamic literature, Miles Jo- 
seph Berkeley, of England, relating 
to the subject :— 

‘¢The following very interesting 

communication has been received 

from Dr. Taylor, of the Department 
of Agriculture, Washington, dated 
October 28th :—‘ This summer and 
at this moment I0oo foreign grape- 

vines of 100 varieties are, so to say, 
covered with the perithecia of an ery- 

siphoid fungus of which I enclose spe- 
cimens. Iam fully aware that many 

of the American varieties and some 
of the species have the form U7zcz- 
mula on them, but I am not aware 
that any one has ever found any form, 
subgenus, or species of this character 
on the foreign grape-vines. Youare, 
I suppose, aware that in North Amer- 
ica the foreign grape-vine is grown 

He further | 

wholly under glass structures, Cali- 
fornia excepted. The O¢dium Tuck- 
erz is quite common on the foreign 
vine. Within twelve years our for- 
eign vines were affected alike. I 
I have watched each year since 1871, - 
but no perithecia were seen.’ Onex- 

amination of the specimens we find 
the Uncinula, as far as we can see, 
to be identical with U. spzralis, 
Berk. and Curtis, having the same 
long appendages, the tips of which 
are distinctly spiral tips and not 
merely hooked. This species was 
sent to us by Mr. Curtis on leaves of 

Vites labrusca. As far as we are 
aware, like Dr. Taylor, no perithe- 

cium has ever been developed on Eu- 
ropean vines on which the Ozdzum 
is so common and destructive. Pyc- 

nidia have been found by Amici, but 
no perithecia. Itis, therefore, certain- 
ly curious that perithecia should have 
developed in America under glass, 
and still more so that it should be a 
specimen which occurs on the well- 

known V7t¢s labrusca. As that Un- 
citnula is not known in Europe we 
cannot suppose that it arises from the 

historical Ocdzum Tuckerz. With 
the vine leaves there was a leaf of 
some American V7¢zs thickly clothed 
with Capnodium elongatum, Berk. . 
and Desm. It should be mentioned 
that I found on the same leaf with the 
Uncinula a single perithecium, in an 
imperfect state, of some Phyllactz- 
mta.” 

—_O———_- 

Testing a Microscope. 

A few practical hints about exam- 
ining a new stand to find out its de- 
fects may be of service, not only to 
novices in the work, but to many 
who have had experience in the use 
of the instrument. It is not intended 
to go thoroughly into the subject, but 
only to allude to several details con- 
cerning which it might puzzle some 

persons to decide. 
To test the centering of object- 

zves.—The best way to do this is to 
put a small object in the field, such as 



8 THE AMERICAN MONTHLY (January, 

a small scale of an insect, or a diatom, 
and secure it in position on the stage. 

_ Then place the point of the indicator* 
of the eye-piece upon the object. 
Every objective should show the in- 
dicator-point upon the object if they 
all centre accurately. The most that 

can be expected is a reasonable ap- 
proach to accuracy in this respect. 
The limit of variation permissible we 

cannot definitely state. 
There is an opportunity offered 

here for some microscopist to do a 

good service for his colaborers. It 
would be of considerable interest to 
know what are the variations in the 
centering of objectives. Those of 
each maker should be compared 

among themselves and with those 

of other makers. The way to do this 

is to place a micrometer scale in the 

ocular, and measure the change of 
position of the object with reference 
to the end of the indicator. The 

work requires care and patience, but 
it is worth doing, and is of special 
importance in testing the new forms 
of nose-pieces now coming into use. 

_ To test the binocular.—This is by 
no means an easy matter for the nov- 

ice, since it requires some experience 
to know when the best appearance of 

relief is obtained. Nevertheless, a lit- 
tle practice will enable any person with 
good eyes to determine whether the 
images in the two fields blend well 
together, if these instructions are fol- 
lowed. 

It is possible to acquire the ability 
to see the two images independently 
with the two eyes, and thus compare 
them side by side, and then cause 

them to come together, when, if they, 
do not blend, the fault will be at once 
detected. This, however, is not read- 

ily done at first trial. To test the 
blending, therefore, proceed thus: 
Get as perfect illumination in both 

tubes as possible. Take a well-de- 
fined opaque object, such “as a shell 
of a polycystine, and throw a strong 

* An indicator for an eye-piece can be 
made very quickly in the manner described 
in the succeeding article. 

light upon it. Focus it carefully, and 
note if the images in both tubes are 
equally distinct. Probably it will be 
found that the right-hand tube gives 
the brightest, and on the whole the 
clearest, image, but the difference 
should be very slight. Now draw. 
out the binocular prism, and, while 
looking into both tubes, slowly push 
itin. If the light is properly adjust- 
ed, which is assured by having a dis- 
tinct white object on a black ground, 
the image of the object will soon 
come into view in the left-hand tube, 
and by carefully repeating the experi- 
ment several times it will be a com- 
paratively easy matter to decide 
whether the image corresponds ex- 
actly in position to the one in the 
other tube. If it does not, one will 
seem to overlap the other or to be 
quite independent of it, in which case 
the binocular is obviously imperfect. 

Another plan is to select a slide 
of polycystina or diatoms arranged 
around a central specimen, which will 
quite fill the field, or a trifle more. 
Then examine the margin of both 
fields, and see if the same forms oc- 
cupy the same positions in the two . 
fields. Thus, suppose in the right- 
hand field a specimen just touches the 
margin in one place. Look at the 
same form in the other field, and see 
that it occupies the same position. 
If not, the arrangement is imperfect. 

=o 
A Simple Eye-Piece Indicator. 
The indicator is a very useful, but 

not very common, attachment to an 

ocular. When showing objects to 
friends they are very apt to devote 
their energies to the admiration of 
pieces of dirt—just what we do not 
want them to see—rather than to the 
beautiful, but perhaps very transpa- 
rent and less distinctly visible, object. 
At other times, when there are many 
objects in one field, it is often quite 
difficult to designate any particular 
one. This difficulty is very easily 
removed by the use of an indicator, 
the point of which is made to indi- 
cate the object. 
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A very simple and in all respects 
satisfactory indicator is made by at- 
taching a hair to the diaphragm of an 
ocular, so that it will extend half way 
across the field of view. This is eas- 
ily done by selecting a small bit of 
paper, placing a little gum upon it, 
and laying a hair across it, the point- 
ed end of the hair extending just far 
enough beyond the paper. When 
dry cut the paper to a proper size 
and moisten the gummed side. Then 
place it in position on the diaphragm 
of the ocular, let it dry, and the ap- 
paratus is ready for use. This simple 
arrangement is entirely satisfactory, 
and we have it now in constant use. 
The hair is not objectionable in the 
ocular, as it appears like a fine, sharp 
line, and is quite overlooked when 
one gets accustomed to its presence. 

——o——— 

The Improved “ Biological ” Stand. 

Mr. Bulloch has made further im- 
provements on his ‘‘ biological” mi- 
croscope that deserve complimentary 
notice. The principal improvement 
relates to the substage, which at first 
did not impress us favorably, but hav- 
ing since found opportunity to test it 
practically, we would give it unquali- 

’ fied commendation. 
The substage and mirror-bars move 

independently, with the object as a 
centre, as heretofore, but immediately 
beneath the stage, just above where 
the rack-work ends, the substage-bar 
is cut transversely and the two parts 
joined together by a pinion and screw 
passing vertically through lateral pro- 
jections cast for the purpose. About 
this pin the lower part, carrying the 
substage with its rack and centering 
screws, swings laterally, entirely out 
from beneath the stage. The space 
between stage and mirror is thus en- 
tirely clear, and this is a much better 
plan than the one adopted by some 
English makers, who remove the sub- 
stage entirely, which we have spoken 
highly of ina previousarticle. For not 
only is the space before mentioned 

unobstructed by the substage, but the 
substage itself is practically clear of 
the microscope, where it can be seen 
and apparatus removed from it or 
added to it with even more facility 
than if it were held in the hand. 
We are not aware that this plan of 

removing the substage has ever been 
applied to a microscope before. If 
not, Mr. Bulloch deserves great praise 
for it. He has not said one word 
about it to us, and it may be that he 
is not himself fully aware of the great 
convenience of the device to the work- 
ing microscopist. We regard it as 
the greatest improvement in substage 
fitting that has been made in years, 
and one that is sure to be appreciated 
as its value becomes known. 

The substage ring is also made in 
two parts, and the lower part swings 
to one side independently. This part 
may carry a tinted glass to modify the 
light, or the diaphragms of a con- 
denser, which could be conveniently 
changed. We would suggest, how- 
ever, that it would be better to place 
the condenser and its diaphragms in 
the upper substage-ring, while the 
polarizer with its plates of mica and 
selenite are fitted in the lower ring. 
Such an arrangement would give the 
microscopist every facility for work 
that could be desired. Without re- 
moving a single accessory he would 
be prepared to use the light directly 
from the mirror, by turning the sub- 
stage aside. Then the condenser 
could be brought into use by a single 
motion, and the different effects of 
oblique light and dark-ground illumi- 
nation obtained by the simplest pos- 
sible operation of changing dia- 
phragms. Then by throwing in the 
polarizer, which is always ready for 
use, all the effects of polarized light— 
which are almost inexhaustible—can 

be obtained. 
With this substage even a better 

system of substage illumination is 
possible than is afforded by Swift's 
condenser, which we have already so 
highly commended. It only remains 
to properly arrange the illuminating 
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apparatus, which we hope Mr. Bul- 
loch will soon do. 

The stand is also provided with 
Mr. Bulloch’s new detaching nose- 

piece, which has already been men- 
tioned in these columns. 

O 

Robert B. Tolles. 

The death of Mr. Robert B. Tolles 
was briefly announced in the Decem- 
ber number. ‘The Boston Herald of 
Noy. 20th contained the following 
brief summary of Mr. Tolles’ busi- 

ness career :— 
‘“¢Mr. Robert B. Tolles, of the Bos- 

ton optical works, who died at the 
Massachusetts General Hospital on 
the 17th instant, had a world-wide 
reputation as a maker of microscopes, 
and particularly as a maker of micro- 

scope objectives, such as are required 
by and used in the highest class of 
scientific work. He also contributed 

as much, if not more than any other 
optician, toward developing that in- 

strument and bringing it to its pres- 

ent high state of perfection. 
‘¢ Mr. Tolles was born in Connec- 

ticut 62 years ago, but at an early age 
went to New-York, where, while yet 
a young man, he entered the employ 
of the firm since widely known as 
Spencer & Son, optical instrument 
makers. With the senior member of 

that firm, Mr. Charles A. Spencer, 
then at Canastota, he learned the 
business of grinding lenses and the 
mechanical construction of micro- 

scopes. and telescopes. After being 
with Mr. Spencer a number of years, 
he set up for himself in the same line 
of business in the same town. He 

remained there until 1866, when he | 
came to Boston, and, in connection 
with Mr. Charles Stodder, founded 
the Boston optical works, which bus- 
iness connection continued until his 
death; and it was here that most of 
his reputation as a maker of first-class 

objectives for the microscope was 

achieved. He was among the first 
to produce what are known as wide- 

angle objectives, and to demonstrate 

their superiority in showing the finer 
details of the structure of objects. 
Although not the discoverer of im- 
mersion objectives, he at once recog- 
nized their great value, and was 
among the first to manufacture them. 
Mr. Tolles was the inventor of many 
valuable accessories, both of the mi- 
croscope and telescope, but, undoubt- 
edly, his greatest achievement in this 
direction was his demonstration of 

the practicability of the homogeneous 
immersion objective and its superior- 
ity over other lenses. This he dem- 
onstrated in 1871, but owing to the 
fact that at that time Canada balsam 
was the only fluid known to possess 
the same refractive index as crown 

glass, his discovery remained useless 
until 1877, when Prof. Abbe discov- 
ered a fluid which was practical for 
such a purpose. Since then a large 
number of such objectives have been 
made and numerous discoveries made 

by their use, which would have been 
impossible with the old water-immer- 
sion lenses. 

‘Mr. Tolles was a very quiet, un- 
assuming gentleman, who devoted 
his whole life to his work. He had 

not been in health for a long period 
of time, having been a sufferer from a 
chronic lung disease which most per- 
sons would have succumbed to years 

before. In his death the scientific 
world has sustained a great loss.” 

The following letter from a well- 
known microscopist of Boston will 
doubtless be more highly valued by 
our readers than would a more elab- 
orate and formal account of the life 
and services of Mr. Tolles, for, com- 
ing as it does from one who knew 
him intimately, and embodying such 
personal recollections as can only 
come from long association, they re- 
veal more of his characteristics than 

could the more high-sounding praises 
of a stranger :— 

It is with pleasure that 1 comply 

with your request to write a few 
words in memory of Mr. R. B. Tol- 
les, whose death is a great loss to all 
microscopists. 
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I first met Mr. Tolles about the 
year 1870, and was so impressed with 
his intelligence, his modesty and gen- 
tlemanly bearing, that it was always 
after a pleasure to meet him. He 
was very ingenious, very skilful with 
hand and eye, and always willing to 
aid in designing and arranging de. 
vices for the microscope. Of course 
he is best known for his skill in mak- 
ing high-power objectives, but with 
greater facilities he might have been 
as famous in other departments of 
optical work. 

After making the objectives which 
Dr. Woodward made famous by his 
photographs (August, 1872), Mr. 
Tolles made no decided improvement 
for some time. In fact, the water- 
immersion system had about reached 
its limits. Before this, however, he 
had constructed objectives which he 
claimed had a balsam angle, but this 
claim was not generally recognized 
for some years. After the use of im- 
mersion fluids of a higher refractive 
index than water became known, Mr. 
Tolles made a decided advance in the 
quality of his objectives. I have ex- 
amined many of his homogeneous 
immersion objectives, and compared 
them with my Zeiss 7 (a duplicate 
of the one described by Dr. Wood- 
ward Fournal FR. M. S., p. 663), 
and while all could well bear the com- 
parison, most were fully equal to the 
Zeiss. 

But your space will not permit an 
extended review of Mr. Tolles’s work. 
I will, therefore, refer to an incident 
which had an important effect in facil- 
itating the testing of his balsam angle 
objectives. In the spring of 1875 he 
passed an evening with me, not know- 
ing what was to be shown him. Be- 
fore he arrived I arranged my micro- 
scope horizontally, having on the stage 
a Probe Platte, illuminated with 
Wenham’s reflex illuminator. The 
objective was a water-immersion 75, 
made by himself. The light (a kero- 
sene lamp) was placed axially and the 
resolution of Amphzpleura was ac- 
complished from end to end of the frus- 

tule. I threw a cloth over the objec- 

tive and illuminating apparatus. On 
looking through the microscope he 
saw at once the resolution and was 
greatly astonished on learning that 

the amphipleura was on a Probe 
Platte and in balsam. He had never 

seen a resolution of a balsam-mounted 
amphipleura by lamp-light. (I be- 
lieve it had never been seen until a 
short time before when I first ob- 
served the capabilities of the reflex 
illuminator.) After his first aston- 
ishment he became very grave and 
silent. He afterwards told me that 
he supposed I had obtained some 
wonderful objective surpassing any- 
thing he had seen, and the thought 
that an objective had been made, un-_ 
known to him, and superior to any of 
his own, was very disappointing. But 

notwithstanding this feeling, which 
must have been very depressing to 
his sensitive nature, he asked no ques- 
tion, but waited patiently until this 
superior objective should be uncov- 
ered. It did not once occur to him 

that the secret lay in the illumination, 
and when the cloth was removed and 
he saw that he had been looking 
through a 75 of his own, the change 
that took place in his face was remark- 
able; his pleasure and satisfaction were 
very great, and he again became cheer- 
ful and chatty. He immediately ap- 
preciated the operation of the reflex 
illuminator, and began the next day 
to make copies with different angles 
for hisownuse. This gave him pos- 
itive tests for his balsam angle ob- 
jectives, such as he had not before 
possessed, and saved much time in 
constructing objectives. 

Mr. Tolles’s reputation in telescopic 
work was not so extensive as in mi- 

croscopy, but it deserves mention. 
His introduction of short focus object 
glasses for telescopes was a great im- 
provement? He made these glasses 
from 4-inch to 7 inches in diameter, 
and it is unfortunate that he did not 
have an opportunity to construct some 

larger lenses. The 24-inch glass was 
a great favorite; its definition was 
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beautiful, and the shortness of focus 
gave it a steadiness and convenience 
in use that the merest tyro could ap- 
preciate. The few possessors of the 4- 
inch pocket glasses esteem them be- 
yond prize. 

SAMUEL WELLS. 

After a life of constant activity ,and 
conscientious devotion to his work, 
Mr. Tolles has left behind him noth- 
ing but well-earned fame. His mem- 
ory will live fresh in the thoughts of 
all who knew him, and after the pres- 
ent generation has passed away there 
will still be the results of his earnest, 
thoughtful life to make his fame en- 
dure. His has been a life worth liv- 
ing, and we trust his reward is great. 

O 

Expanding the Blow Fly’s Tongue. 

If the head of a living fly be cut off 
the tongue will usually retract ; pres- 
sure on the head will expand the 
tongue, but unless it be secured by 
some means before the pressure on 
the head is released it is apt to wholly 
or partly retract again. If only the 
tip is wanted, it is easily secured by 
placing the severed head on a clean 
slip and pressing it with a needle till 
the tongue is fully expanded, when a 
drop of turpentine is applied, a cover 
laid on the tongue, and a clip applied 
before the pressure is removed from 
the tongue. To secure the whole 
tongue, split one end of a small stick 
for an inch or so, and holding the 
split open by a knife-blade, place the 
severed head in the cleft with the top 
downward, and, withdrawing the 
knife-blade, allow the stick to close 
upon the head, when it will fully dis- 
tend the tongue. 
and tongue in turpentine and leave it 
immersed for a few days, when it 
will be found well cleaned, still per- 
fectly distended, and can be released 
from the stick or cut from the head 
without danger of its collapsing. 
Mounted in a cell in balsam it is a 
truly beautiful object. 

C. M. Vorce. 

Now dip the head. 
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particularly called to the conditions 
of subscription for the current year, 
which, as already announced, must 
be paid in advance. Also to the 
change in price after the rst of April 
from $1 to $1.50. We trust that 
none of our former subscribers will 
defer payment and then complain 
that they do not, as heretofore, re- 
ceive the JouRNAL. Having estab- 
lished a rule it must act impartially, 
and in opening the new subscription- 
book no names will be entered until 
payment is made. This number is 
sent to former subscribers who have 
not yet paid, as a specimen number. 

oO 

THE JOURNAL FOR THE YEAR.— 
During the year a series of articles 
will be published, the first of which 
will appear in the February number, 
on Microscopical Technic, which will 
doubtless be of no little value to many 
readers. They will embrace full in- 
structions for preparing and mounting 
specimens of all kinds, directions for 
using the microscope in ordinary 
work and also for purposes of exhibi- 
tion and display, an explanation of 
the more useful accessories and the 
methods of using them, together with 
many hints useful not only to the be- 
ginner, but also to others. These 
articles taken together will almost 
constitute a text-book on the micro- 
scope. While elementary they will 
be concise, and the Editor will per- 
sonally vouch for the reliability of 
every method described. They will 
not be compilations, but the result of 
individual experience. 
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As these articles are intended to as- 
sist the younger or less experienced 
workers with the microscope, the Edi- 
tor would be pleased to receive re- 
quests for information relating to 
mounting or manipulation from any 

readers who may desire it. Replies 
will be embodied in the articles in their 
proper place, and will no doubt en- 
hance the value of the latter. The 
sequence of the articles on preparing 
and mounting objects will be as fol- 
lows :— 

I. The Apparatus and Materials 
required for mounting. 

Il. General discussion of the dif- 
ferent kinds of Mounting— 
Effects of mounting media. 

. Mounting Dry. 

. Mounting in Balsam. 
V. Mounting in Fluid. 

. Mounting in Special Media. 
. The Cutting of Thin Sections. 
. The Grinding of Thin Sections. 
. Coloring, Staining, Double 

Staining. 
X. Capture, Killing, and Preser- 

vation of Minute Organisms. 
Other articles will be interpolated 

in the series, as they are prepared, so 
that there will be ample opportunity 

to cover an extended field under the 
general topic Microscopical Technic. 

Articles from numerous corres- 

pondents have been promised or al- 
ready offered for publication, and if 
we may judge from present prospects 
there will be no dearth of interesting 
matter this year. 

The removal of the office of publi- 
cation to Washington cannot but 
prove beneficial. Washington is one 
of the great centres of scientific work 
in the country. It offers facilities for 

original research, at least in some 
directions, superior to what can be 
found in any other city. The vast 

collections in the Smithsonian Institu- 
tion and National Museum are al- 
ways available for inspection and 
critical study. The Department of 
Agriculture affords an inexhaustible 
source of material for the botanist 

and entomologist; the Army Medi- 

cal Museum contains numerous and 

valuable specimens and a justly cele- 

brated library. The Library of Con- 
gress, which now includes the library 
of the Smithsonian Institution, is also 
of great value. _ 

The opportunities for research, the 
fine collections, and the comprehen- 
sive libraries, have drawn many scien- 
tific students to this city, where much 
original and valuable work is con- 
stantly being done. 

oO 
IMPORTANT Business CHANGE.— 

Mr. W. H. Walmsley, for six years 
the business manager for Messrs. R. 

& J. Beck, in Philadelphia, has issued 
a circular, dated January tst, in which 
he informs the public that the Ameri- 

can branch of the Messrs. Beck’s busi- 
ness has been purchased by the new 
firm of W. H. Walmsley & Co., and 
will hereafter be conducted by the 
new firm at the same place as here- 
tofore. 

Messrs. W. H. Walmsley & Co. 
possess the sole and exclusive agency 
for all the manufactures of Messrs. R. 
& J. Beck in the United States, but 
orders for instruments of all makers 

will hereafter receive prompt atten- 
tion. 

Mr. Walmsley promises his per- 
sonal attention to all orders, as here- 
tofore; and, having ample capital 
invested, he asks for the new firm a 
continuance of the liberal patronage 
hitherto enjoyed by himself. 

The members of the new firm. are 

W. H. Walmsley, Isaac Collins, and 
Morris Earle. The address of the 
new firm can always be found in our 
advertising pages. 

fe) 
Cuttinc SECTIONS OF Harirs.— 

It is a matter of no little difficulty to 
‘obtain perfect, thin sections of hair, 
as many skilful operators can testify. 
The following method, which is de- 
scribed by Dr. P. Latteux, in his 
‘¢Manuel de Technique Microscopi- 
que,” seems to remove many of the 
difficulties ordinarily met with :— 

It should be borne in mind that it 
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is important to have the sections as 
true as possible across the length of 
the hair, since an oblique section 
gives an oval outline, which might be 
misleading. To insure the hairs all 
being straight and parallel, a little 
wax is placed on one end of a glass 
slip, and the hairs inserted vertically 
in it, singly, by making holes in the 
wax with a warm needle. A small 

piece of diachylon plaster is then 
placed on the other end of the slide 

and made to adhere by pressure. 

Upon the plaster a piece of wax is 
placed, and the hairs are one by one 

attached to the wax by their free 

ends, being laid parallel. To hold 
them in place they are then coated 

with collodion by spreading a layer 
of that material between the two 
points where the wax is placed. 

Several coats should be applied, un- 
til the film of collodion is about 1 
mm. thick. If the hairs relax during 
the process they may be straightened 

by moving the strip of diachylon 

plaster. 
To cut the sections the strip of col- 

lodion may be cut up into small 
squares, each of which may be se- 
cured in a microtome between pieces 

of elder-pith, soft wood, or cork. 
The author has been able to observe 
torsion in the hair of a negro, by cut- 
ting a series of sections. 

The hairs are mounted in glycerin 

or balsam without removing the col- 

lodion which holds the sections to- 
gether. If balsam is used, oil of 
cloves must not be applied, as it 
would dissolve the film of collodion. 

This ingenious method seems to 
offer an easy means of obtaining good 
sections of hairs, and offers an oppor- 
tunity for some microscopist to con- 
tribute useful information concerning 
the form and internal structure of dif- 
ferent varieties of hair. 

In this connection it may be said 

that good results may be obtained in 
double-staining sections of hair fol- 
licles, if the proper method be fol- 
lowed. Picro-carmine and anilin 

violet give good results. 

goes to the outer layer of the inner 
root-sheath (Henle’s layer), while 
the outer root-sheath and Huxley’s 
layer take up the picro-carmine. 

O 

ILLUSTRATIONS FOR THE JOUR- 
NAL.—The editor is at present en- 
gaged in experimenting with a pro- 
cess of copying drawings which he 
hopes will materially reduce the cost 
of illustrations for the JouRNaL and 
atthe same time yield excellent re- 
sults—better, it is believed, than are 
furnished by the ordinary processes 
of photo-engraving. If these experi- 
ments prove as successful as they now 
promise to be, it will enable us to pro- 
vide such illustrations of microscopic 
objects as only the excessive cost of 
engravings has prevented us from giy- 
ing heretofore. A good illustration is 
equal to a page of description, and if 
we can succeed in the efforts now be- 
ing made, our readers will soon ap- 
preciate the benefits thereof. If pos- 
sible we will have the first illustration 
by the process referred to in our next 
issue, when readers may judge of the 
capabilities of the process. 

The plan we propose to follow is to 
illustrate, so far as possible, the more 
common forms of minute plant and 
animal life, giving popular descrip- 
tions of the species, which shall be, 
at the same time, sufficiently accurate 
and full to enable the reader to com- 
pare the different species that may be 
observed with the typical forms illus- 
trated. Such a plan carried out 
through successive numbers of the 
JOURNAL, cannot fail to be of great 
value to all microscopists. 

oO 

Microscopic EvIDENCE OF THE 
ANTIQUITY OF ARTICLES OF STONE. 
—TIn the course of the trial arising 
out of the disgraceful quarrel in New- 
York, concerning the Di Cesnola col- 
lection at the Metropolitan Museum, 
the miscroscope has furnished evi- 
dence of the antiquity of certain arti- 
cles. Mr. Benjamin Braman, Presi- 

The violet | dent of the New-York Microscopical 
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Society, gave the following testimony, 
which is copied from the Tzmes of 
Dec. 22d. Mr. Braman said :— 

‘¢T have used the microscope for 
thirty years. I have studied the gen- 
eral subject of rock surfaces. Dr. 
.Barnard asked me last spring if I 
would undertake the microscopic ex- 
amination of the surfaces of the stat- 
ues in the Cesnola collection. I spent 
two hours a day in examining them 
during April and May; I spent a 
week during the summer and about 
five hours a day since October 1oth 
last. Iam able to distinguish between 
a surface freshly cut and a surface that 
has been corroded by burial. 

‘¢ The Cypriote stone whereof these 
statues are sculptured is a cellular, 
calcareous tufa. The cells are mi- 
nute and crowded. There are about 
1,500 to the square inch. They 
are spherical in shape, and about 
I—100 of an inch in diameter. When 
freshly cut, it will be found that the 
walls of some cells are harder than 
the walls of others. The hard walls 
resist the effect of the atmosphere 
with more success than the softer 
ones. During exposure these soft 
spaces sink first, and leave the hard 
ones standing like craters on the face 
of the moon. ‘The soft spaces sink 
into dome-like shapes, and small ori- 
fices indicate that the atmosphere has 
begun to affect them. Then the cups 
thus formed are carried away, the hard 
projections roll off in small globes, and 
the process recommences. Each pro- 
cess occupies several centuries. In 
the case of buried objects in Cyprus 
the water filtering through the ground 
makes a deposit on them, more or less 
thick, of carbonate of lime. I have 
given seven or eight hours to the mi- 
croscopic examination of the statuette 
of Venus, and it is susceptible of sci- 
entific demonstration that the surface 
of the so-called mirror and the sur- 
rounding surface are ancient. On 
the mirror are eight stipples of car- 
bonate of lime, deposited in the way 
I have stated, which are an integral 
part of the ancient surface, and would 

not appear on a freshly cut surface. 
These evidences of antiquity could 
not be taken away without breaking 
the stone. They fill the cavities 
whereof I have spoken. They ap- 
pear on the surface of the drapery 

within three-sixteenths of an,inch of 
the mirror’s outline. My microscope 
would have disclosed cement I—1000 
of an inch in thickness.” 

fe) 
GLYCERIN IN Mountinc.—There 

can be no question that glycerin is a 
valuable mounting medium, either 
alone or mixed with different propor- 
tions of water. Nevertheless, we are 
unable to commend it universally. 
On the contrary, we are led to doubt 
if it is so generally useful as some 
persons would have us believe. There 
are serious objections to its use with 
certain delicate animal tissues, unless 
it be mixed with some hardening 
agent—such as alcohol—which will 

counteract its tendency to produce a 
granular appearance in the tissue. 

The worst feature of glycerin-mount- 

ed specimens is the tendency to be- 
come granular. No more striking 

instance of this can be seen than in 

mounts of zoéphytes killed with ex- 
tended tentacles. If glycerin be used 

for mounting them they lose their 

character entirely, and nothing but a 
granular mass is left to suggest the 
appearance of tentacles. This, to be 
sure, is a severe test, for it is not easy 
to preserve such delicate organs in a 
condition resembling that of life. But 
the same effect may be seen in other 
specimens. Those who prepare his- 
tological specimens frequently ob- 
serve the same effect. Dr. Lionel 
Beale has recommended glycerin as 
one of the best mediums for mount- 

ing such specimens. Weare ata loss 
to account for the great discrepancies 
in the testimony concerning this sub- 
ject. No one would question Dr. 
Beale’s testimony as regards his own 
preparations. All must admit that in 
his hands glycerin has proved to be 

an invaluable agent for almost every 
histological specimen. The fact re- 
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mains, however, that others have not 
been successful in its use. Whether 
the reason is that the glycerin used 
by different persons possesses differ- 
ent properties, or that there are differ- | 
ent methods of using it, or that the 
specimens mounted are not always 
properly prepared, it is impossible to 
say. Certain it is that we have seen 
so many failures with glycerin mount- 

ing—not in the sealing of the cells, 
which is a very simple matter, but in 
the preservation of the tissues—that 

we take occasion to caution micro- 
scopists against the too general em- 

ployment of this agent. 
The great value of glycerin in 

mounting arises from its density and 

perfectly neutral character. By its 

use we are able to produce mixtures 
of any desired specific gravity; and 
it seems that by mixing glycerin 
and alcohol and water in proper pro- 

portions—as has already been rec- 

ommended in these columns—the 

objectionable effects of strong glycerin 
are avoided. The alcohol seems to 
harden and preserve the specimens, 
the glycerin gives density to the me- 
dium, which prevents the injurious 
effects of osmosis that would result 
with alcohol, or alcohol and water. 
While we can recommend the use of 
such a mixture, we would object most 
decidedly to the employment of a 
mixture of glycerin and water alone. 
The hardening effect of the alcohol 
must be regarded as essential to the 
preservation of delicate tissues. 

oO 

MrcroscoPicaL SOCIETIES.—Inal- 
most every society there are a certain 

number of members who are con- 
stantly endeavoring to make the meet- 
ings more and more interesting and 

useful. We have always had in mind 
the interests of such members, and 
whenever any suggestion has come 
to us which seemed useful to them it 

has found its way into the JOURNAL. 
The plan of giving practical demon- 
strations at the meetings of societies, 

illustrating methods of preparing and 
mounting specimens, has always 

seemed a most excellent one. The 
Quekett Microscopical Club of Lon- 
don adopted this plan some time ago, 
and it has proved so beneficial in its 
results that at a recent meeting it was 
determined to continue the demon- 
strations during the ensuing year. On , 
the ‘‘ gossip nights,” which are in- 
formal gatherings to which members 
bring their microscopes and objects, 
it has been decided that there shall be 
six demonstrations during the year, 
beginning in December and ending 
in May. Members are asked to men- 
tion the subjects about which they 
wish to be instructed, and the council 
then makes a selection of subjects for 
the different nights, which are an- 
nounced, with the dates. This plan 
has proved so satisfactory in London 
that there is every reason to suppose 
it would be equally beneficial here. 

e) 
PostaL MicroscopicaL CLus.— 

Early last year we stated our inten- 
tion to publish notices of the boxes 
of the Postal Microscopical Club as 
they came to our hands. It has been 
clearly impossible for us to do so, but 
this year, it is hoped, we will be able 
to get into a new circuit and receive 
the boxes regularly. We will then 
fulfil the promises of the year that 
is passed. 

Those who contribute slides should 
understand that it is not intended to 
make these notes severely critical. 
Their purpose is quite different. They 
are intended to be an aid to those of 
our subscribers who receive the boxes, 
by indicating, so far as possible, the 
most interesting and instructive feat- 
ures of the objects sent around, giving 
such hints about their preparation and 
mounting as may occur to us at the 
time. 

oO 
SENSE OF HEARING IN INSECTS.— 

It has long been known, or at least 
supposed, that some insects are sensi- 
ble of sounds through the vibration of 
certain hairs on different parts of the 
body. It is difficult indeed to prove 

such a supposition, but very careful ex- 
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periment and observation have served 
to strengthen it in several cases. Per- 
haps the latest observer in this direc- 
tion is Mr. F. Dahl, who has convinced 
himself that there are auditory hairs 
on the arachnida. These hairs are of 
two kinds, placed on the legs and 
palps; one is short, of uniform thick- 
ness, and fringed at the apex ; the other 
longer and projecting outward more 
than the ordinary hairs. The former 
is very mobile, implanted in a cup- 

shaped depression, and connected 
with a nerve at the base. 

Under the microscope the hairs 
have been observed to vibrate during 
the sounding of a note. It is sup- 
posed that the different lengths of the 
hairs adapts them to receiving differ- 
ent notes. The author classifies the 

spiders of Germany in accordance 
with the arrangement of the hairs as 
follows :— ; 

1. Hpeiride and Theriditde.— 
Tibia with two rows of auditory 
hairs ; metatarsus with a single hair ; 
tarsus with a depressive, but no pro- 
jecting hair. 

2. Saltide, Thomside, Lycoside. 
—Tibia, metatarsus, and tarsus, all 
with two rows of hairs. 

e) 
RESEARCHES ON CHLOROPHYLL. 

—The coloring matter of chlorophyll 
has been studied by many persons 
with a view to determine the modifi- 

cations to which it is subjected, and 
also its functions, in the physiological 
processes of the plant. So many 
modifications have been found, or so 
many different coloring principles 
have been distinguished in it, that the 
subject is very confusing. The re- 
searches of Pringsheim upon the ef- 
fects of light upon chlorophyll in the 
plant, and the production of starch, 
are of great interest, and have already 
been referred to in these columns. 

A. Tschirch has studied the color- 

ing matter of chlorophyll, and some 
of his experiments may be readily re- 

peated by other observers with great 
interest. He obtains from an alco- 
holic solution of the green coloring 

matter of plants a substance which 
he names chlorophyllan, and which 
appears to be the hypochlorin of 
Pringsheim. Chlorophyllan is the 
first product of oxidation of the chlo- 
rophyll pigment in the presence of 
acids, and as vegetable acids are al- 
ways present in alcoholic solutions of 
chlorophyll, it is always formed in 
such solutions. It can be obtained in 
several ways. Perhaps the simplest 
method is to evaporate an alcoholic 
solution of chlorophyll, wash the resi- 
due with water, then dissolve in ether, 
and allow the chlorophyllan to crys- 
tallize out of the etherial solution. 

Chlorophyllan is insoluble in water, 
soluble in alcohol, ether, and benzine, 
giving brownish-green solutions. It 
may be reduced by powdered zinc to 
a green substance, probably identical 
with chlorophyll. 

The yellow substances of chloro- 
phyll can be obtained from a solution 
of the latter by heating the solution 
with baryta-water, which produces a 
precipitate, from which alcohol will 
dissolve the yellow product or xan- 
throphyll. 

To obtain pure chlorophyll the 
chlorophyllan may be reduced by 
means of zinc, as already stated, or 
by treating a concentrated alcoholic 
solution of the green matter of plants 
with baric chloride, in which the 
pure coloring matter is insoluble. 

Spzrogyra, or any of the green alge 
which abound in pools and streams, 
afford a good source of chlorophyll 
for experiment. They should be cut 
up and digested in alcohol. 

CORRESPONDENCE. 

The Measurement of Blood-Corpuscles. 

To THE Epiror.—I hoped to give, in 
the January Journal, some further remarks 
on this subject and some interesting re- 
sults, but lack of time has prevented. I 
shall try to do so next month, but in the 
meantime I think it is well to notice briefly 
some misinterpretations of my article in 
the December number. 

First: I do not say the average size of 
human blood discs is z5,, but that it is 
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nearer to it than to ;,4,,, and nearer than 
is commonly believed. I believe the cor- 
rect average will be found to be below 
geyy and about 355, of an inch. 

Second: I do not think my words, if 
carefully read, will support the inference 
that objectives and apparatus of thirty 
years ago ‘‘were so imperfect that trust- 
worthy results could not be obtained by 
them.’’ What I say, on page 225, that a 
comparison made by each microscopist for 
himself can be relied on by him, applies 
as well to older as to later measurements. 
The point of my objection is that while the 
older work may have been accurate, we 
have no sufficient proof to justify us in 

treating it as absolutely so; and when we 
compare our measurements with the older 
ones and deduce a result from the coinci- 
dence, or lack of it, we are treating the 
older measurement as absolutely correct. 

Third: That the older measurements, 
even if made with inferior objectives and 
erroneous micrometers, may indicate cor- 
rectly relative sizes, I fully concede, and 
it is clearly set forth in my previous com- 
munication. Indeed, correct ruling of the 
micrometer as to value of spaces is quite 
unnecessary for a correct comparison of 
relative sizes; but it is otherwise if the 
spacing is uneven, and this was the very 
respect in which the older micrometers 
were most frequently defective. But the 
comparison of recent measurements with 
the old ones to determine a result is treat- 
ing the older results as absolute sizes in- 
stead of relative ones. This I object to. 

Fourth: An objective of inferior correc- 
tions may give an increased size to the 
image of the object. With the best pres- 
ent objectives observers will often differ as 
to the exact focus, and with the older objec- 
tives there was even more room for doubt. 
In many of the old measurements powers 
of 800, 600, 500, and even lower were used. 
The error due to coma would be propor- 
tionately greater in these measurements 
than in those with equally imperfect ob- 
jectives of higher power. If in using a 
power of 1500 an gbject 3,4, of an inch in 
diameter measures 20 divisions of an eye- 
piece micrometer to one observer and 21 
to another, the difference is nearly 5 per 
cent. I have known this to occur, yet the 
absolute value of the one space would be 
but ggtgq Of an inch. C. M. VorceE. 

O 

To THE EpiTror.—In the Microscopical 
Journal just received, I notice your re- 
marks as to the expulsion of air from 
microscopic objects by the use of boiled 
water. Allow me to suggest that when 

desiring to wash and mount objects con- 
taining a considerable quantity of air, you 
try the following plan: Take, for exam- 
ple, a collection of /s¢imza, or some other 
diatom. The valves enclose so much 
air as to cause them to float upon water, 
and it must be extracted, for until they 
sink it is impossible to wash them. Drive 
from water all the air you can by a good 
boiling for about five minutes, allow the 
water to cool so as to be in condition to 
absorb air, and without delay drop in the 
diatoms. The water will extract the air 
from them and they will go to the bottom. 
Then add to the water a little dissolved 
chloride of soda, and, with an occasional 
shake up, you will find the material pretty 
well cleaned and bleached in one hour. 
Wash thoroughly in several changes of 
water. 

Take a drachm of redistilled alcohol and 
add thereto two drops of dissolved gum 
Arabic, such as is obtained at an artist’s 
furnishing store. With asharpened stick 
place a small quantity on the centre of a 
cleaned slide. It will spread out and the 
alcohol will quickly evaporate, leaving a 
very thin film of the gum. Onthis gummed 
spot place a drop of your cleaned diatoms 
and see that they are thoroughly dried by 
time or heat. Of course, they are now 
filled with air and are firmly enough at- 
tached to the slide, and can be covered 
in a cell if a dry mount is desired. 

To mount in balsam, however, the air 
must be again extracted, and at this stage 
the boiled water prescription cannot be ad- 
ministered. Have Canada balsam made 
quite tough by age or heat and then dis- 
solved in benzole; and have some pure 
benzole. Put around the objects which 
have been dried on the slide a few frag- 
ments of cover-glass, and on them, as legs 
to a stool, place a clean cover-glass. A 
drop of the pure benzole will quickly run 
under the cover-glass and very promptly 
take the place of the air in the diatoms ; 
and a drop of the balsam at one edge of 
the cover and a corner of blotting-paper 
at the other will quickly substitute the bal- 
sam for the benzole. Time or gentle heat 
will harden the cement and the specimen 
is safe. 
By the way, unless the object to be 

mounted is very thick, it is unnecessary 
to construct a cell. Fragments of cover- 
glass will save from crushing. 

D.S. W. 
O 

‘The Science of Fibrine.”’ 
To THE Epiror.—I have not infre- 

quently seen in microscopical and medical 
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journals, at home and abroad, references 
to one of the ‘‘investigators’’ of this fair 
city. The greater number of these refer- 
ences have not been flattering in tone, 
while others have been serious and learned 
attempts to refute the conclusions and 
teachings of the writer in question. 

Dr. Rollin R. Gregg is quite widely 
known and quoted as an opponent of the 
germ theory of disease, and as maintain- 
ing that the bacteria of disease are only so 
many varying forms of fibrine. It is not 
my purpose to uphold or attack the germ 
theory or the “science of fibrine;” but it 
seems to me that those who are disposed 
to take time to answer him, and others 
who seriously say that he ‘‘may be right,” 
ought to know how he “‘investigates,”’ 
and then they may know better his ground 
and better appreciate his conclusions; then 
they may say whether refutation is neces- 
sary, or whether the germ theory will 
shortly be overturned by him, or the ‘‘sci- 
ence of fibrine’’ ‘‘open a new science to 
the study of man.’ Dr. Gregg, by the 
courtesy of the Buffalo Microscopical Club, 
read before it recently a paper giving the 
results of his summer’s work on boiled 
blood, rotting blood, and rotting fibrine. 
The paper bore the title ‘‘ The Bacteria or 
Germ Theory of Disease Overturned.”’ 
Rotting blood and fibrine are pretty likely 
places to find bacteria, but he found none 
—all were varying forms of fibrine. The 
Club appointed a committee to examine 
the Doctor's evidence. Below is a state- 
ment of what was discovered; of what he 
used to reveal his wonders, and how he 
managed matters. 

The researches were consummated with 
a Bausch and Lomb “‘model”’ stand and 
a ‘‘professional’’ one-fourth-inch object- 
ive. The material to be examined—~. ¢., 
boiled blood, blood or fibrine which had 
been rotting for a longer or shorter time— 
was, usually, smeared on a gloss-slip with 
a stick and dried, either quickly or slowly ; 
the preparation was then ready for exami- 
nation, which was done without cover and 
often with direct sunlight from the mirror. 
In this way he found all the bacteria of 
the catalogue and many more not men- 
tioned by the ‘‘bacterists.”’ There can be 
no doubt of it! He uses no staining agents 
nor cultivation-experiments in the study of 
these forms, but reasons from appearances 
obtained as above specified. With such 
childish work he claims to have over- 
turned the work of masters, and moreover 
has the boldness to publish such ‘‘inves- 
tigations!” 

Bear with me while I state one particu- 

lar case to more clearly show the Doctor's 
methods and reasoning: A drop of fresh 
blood or of boiled blood, or of an exuda- 

| tion from a blister, is put on a slide and 
slowly dried; on examination in his usual 
way certain dark lines appear forming a 
net-work. Behold the spontaneous organ- 
ization of fibrine! Again he will not be 
convinced that drying has had anything 
to do with his ‘‘net-work,”’ but strengthens 
his position by saying that when sunlight 
is used for illumination he can see the 
granules composing the fibrine threads. 

Itismarvellous. I would not have men- 
tioned this affair had I not thought it due 
to the readers of his papers to know how 
his ‘‘rough and ready”’ (Lancet) experi- 
ments are performed. 

Do) ELeECOUm: 
BUFFALO, N. Y., Dec. 21st, 1883. 

MICROSCOPICAL SOCIETIES. 

At a meeting of the ILLINOIS STATE So- 
ciety, held Nov. oth, Dr. F. W. Mercer ex- 
‘hibited two miniature incandescent Swan 
lamps, capable of giving respectively two 
and one-half and four candle _ power. 
Their size is not larger than a pea, the 
shape of one globular and the other some- 
what conoidal; one is used beneath the 
stage for transparent objects, and the other 
above for opaque objects. The incandes- 
cence can be sustained by four Leclanche 
cells for a period of half an hour, or by 
means of a storage apparatus, which he 
also exhibited, for a period of twelve hours. 
The Doctor claims a superior clearness 
with this means of illumination over that 
which is obtained by much more expen- 
sive and complicated devices. 

NOTES. 

—The attention of readers of this num- 
ber is especially called to the fact that sub- 
scriptions must be paid strictly in advance, 
and that the price will be advanced to $1.50 
after the first day of April, when no sub- 
scriptions at the old price will be taken. 

—Messrs. J. W. Queen & Co. have is- 
sued a two-page circular calling attention to 
three different series of mounted objects, 
which, we doubt not, have been prepared 
in response to a wide-spread demand. We 
have frequently been asked for mounted 
specimens of starches and adulterations 
of food. A few sets we did prepare, but 
not a sufficient number to meet the de- 
mand. Messrs. Queen & Co. now offer a 
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series of ‘‘ Vegetal Esculents and Adulter- 
ations,”’ which will doubtless have a large 
sale. They also offer a series of ‘‘ Textile 
Fabrics,’ which it seems would be more 
properly termed textile fibres, for no woven 
fabrics are indicated on the list; and they 
also have a well-selected ‘‘ Botanical 
Series.” 

—We notice, in connection with the 
above remarks, that it is declared in the 
price-list of Messrs. Spencer & Co.’s ob- 
jectives, that there is ‘‘no discount from 
this list.” Why cannot other makers and 
dealers adopt the same principle of busi- 
ness and live up to it? The trade has been 
demoralized by some dealers constantly 
offering discounts, until the impression 
has spread abroad that anybody can get 
a discount on any stand if he applies to 
the right dealer. It is not true, to be sure. 
If stands and objectives are advertised at 
their proper value, dealers cannot afford 
to give discounts, and purchasers will '= 
suspicious if they are offered. 

—A writer in the Ang@ish Mechanic re- 
fers to the hirsute covering of paramecium 
and other infusoria shown when a solution 
of quinine is added to the water in which 
they live, although the cilia are quite in- 
visible when the animals are swimming 
about. Quinine may prove to bea valua- 
ble reagent for killing the infusoria and 
rendering their cilia visible. 

—Our readers will notice that Messrs. 
H.R. Spencer & Co. have constituted Dr. 
H. H. Chase sole agent for the sale of 
their celebrated objectives. The natural 
inference is that Messrs. Spencer & Co. 
intend to devote all their energies to the 
construction of objectives, leaving all busi- 
ness affairs to be taken care of by Dr. 
Chase. We trust the new arrangement 
will prove satisfactory in every way, as we 
doubt not it will. 

—Another writer in the same periodical 
states that the eye of the domestic flea, 
Pulex irritans, is a most beautiful object 
when seen with a power of 200 diameters 
with reflected light. It presents the ap- 
pearance of “ a crystalline lens about 1-500 
of an inch in diameter surrounded by a 
dark brown or black rim, and sunk ina 
depression of the rich chitinous cov ering 
of the head. If the light be judiciously 
applied, this combination of bright light 
in the lens, with the middle tint of the sur- 
rounding yellow skeleton of the head and 
the dark supplied by the black rim, * * 
presents a combination worthy the study 
of the trained eye of the artist.”” The 
writer goes on to say that the lenticular 

properties of the eye may be demonstrated 
by obtaining an image from the eye, 
mounted in balsam, on the stage of the 
microscope, precisely as is done in the 
familiar experiment with the beetle’s eye. 

NOTICES OF BOOKS. 

A Guide to the Microscopical Examina- 
tion of Drinking Water: With an Ap- 
pendix on the Microscopical Examina- 
tion of Air. By J. D. MacDonald, M. 
D., R.N., F. R.5S., Inspector- -General 
of Hospitals and Fleets, Ex-Professor of 
Naval Hygiene, Army Medical School. 
With Twenty-five Lithographic Plates. 
Second Edition. Philadelphia: P. Blak- 
iston, Son & Co., 1012 Walnut street, 
1883. (8vo, pp. 83.) 

We are pleased to see a new edition of 
this excellent work, the plan of which is 
well adapted to the needs of those who are 
not familiar with microscopical work, but 
have occasion to examine water with the 
microscope. ‘The classification of the or- 
ganisms described has been slightly chang- 
ed since the first edition, and the system 
extended. The specialist might find some- 
what to criticise in the arrangement adopt- 
ed, but for practical purposes it does very 
well, and, indeed, it would be difficult to 
improve it. 

The author has aimed to produce a book 
which will guide the observer, by the aid 
of plates and descriptive text, and a sche- 
matic arrangement of the families and 
genera of the organisms found in water, 
to a correct determination of their names. 
In this he has succeeded, we believe, so 
far as success is possible in the face of the 
great difficulties involved in the task. 

Report on an Examination of the Exter- 
nal Air of Washington: By J. H. Kid- 
der, Surgeon U.S. Navy. (Extracted 
from the Report of the Surgeon-General 
of the Navy for 1880. Washington: 
Government Printing Office, 1882. 
(Pamphlet, pp. 24, with 10 plates.) 

Exchanges. 
Ucar. are inserted in this column without charge. 
They will be strictly limited to mounted objects, and 
material for mounting. | 

Wanted—American foraminiferal material or slides, 
in exchange for material or slides of foraminifera from 
green sand, and other formations or recent species. 

J. H. HARVEY, 
St. John’s College, Cambridge, England. 

For Exchange—For first-class slides: One Geo. Wale 
first-class 24 objective (cost $10) and two single nose- 
pieces, made by Schrauer, cost $3 each. Address 
W.B.H., Room 27, 24 State street, New York City. 
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Optical Tube-length and Magnifi- 
cation. 

The last number of the JouRNAL, 
of the Royal Microscopical Society 
contains an article by Mr. Frank 
Crisp the Secretary of the Society, 
which shows that the great majority 
of microscopists have held erroneous 
opinions concerning the relations of 
tube-length and the amplification of 
the optical combination in a micro- 
scope. The meaning of ten-inch tube 
has not been accurately defined, so far 
as we are aware, in any English text- 
book on the microscope. In practice 
some persons measure the tube itself, 
others say it should be the distance 
from the ‘‘ optical 
centre” of the ob- 
jective to the top 
of the tube, others 
again measure 
from the dia- 
phragm of the ocu- 
lar. The whole 
matter is in a state 
of utter confusion, 
‘and since the com- 
mittee of the Ame- 
rican Society of g 
Microscopists has 
likewise been in 
the dark about the 
matter, as shown 
by the report in 
which the ten in- 
ches is measured 
‘“‘from the dia- 
phragm of the ocu- 
lar to the front lens 
of the objective,” 
the article by Mr. 
Crisp comes in good time. 

For the complete consideration of 

MMW 

MW. 

this subject the reader is referred to 
the original article, but sufficient will 
be given in this place to make the sub- 
ject clear. 

It will be found in practice that :— 
‘¢r. Two objectives of precisely the 
same focal length, used with the same 
tube and the same eye-piece, may 
nevertheless give different magnifying 
powers. 2. Two objectives of differ- 
ent focal lengths, used with the same 
tube and eye-piece, will not give mag- 
nifying powers in proportion to their 
focal lengths; thus a 4-inch will not 
necessarily give double the power of 
a I-inch. 

‘‘Conversely, two eye-pieces will 
not amplify in proportion to their fo- 
cal lengths, though used with the 
same tube and objective.” 

The true magnification may differ 
by roo per cent. from the power cal- 
culated upon the ordinary assump- 
tions. The explanation is found in 
the erroneous notions concerning tube- 
length. 

The magnification of a lens is de- 
termined by its focal length. It is 
measured by dividing ten inches, the 
distance of distinct vision, by the fo- 
callength. Let f= focal length, /— 
10 inches, J/ = magnifying power. 

Then M=>- For a %-inch, M = 

10 + 4 = 80 diameters. The mag- 
nifying power of an objective is im- 
mediately given by multiplying the 
denominator of the fraction express- 
ing its focal length by 10. Thus at 
magnifies 50, a 4, 60, if the image be 
received on a screen 10 inches from 
the posterior focal plane of the lens. 

For microscopical use it is neces- 
sary to extend this formula to the com- 
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bination of objective and ocular. 
Heretofore it has been customary to 
calculate the power of the compound 
microscope by multiplying the power 
of the objective by that of the ocular, 
assuming the tube to be ten inches 
long. This rule is founded upon the 
supposition that the focal length of 
the combination of objective and ocu- 
‘lar is the product of the focal lengths 
of objective and ocular divided by 10, 

fe xt? 
na jin which £2 —= the 

focal length of the objective and_f? of 
the ocular. 

This would be true if the optical 
tube-length were 10 inches, but in 
practice no distinction is made be- 
tween the optical and the actual tube- 
length. 

The meaning of optical tube-length 
must now be explained. In fig. 3 
the dotted lines F! and F? represent 
the posterior focal plane of the objec- 
tive and the principal focal plane of 
the ocular, respectively. The dis- 

- tance from F! to F? is the optical tube- 
length. 

If this length be represented by o 
the true focus of the combination of 
objective and ocular will be not 

1 
The ee of this distinction 

between actual and optical tube length 
will be readily appreciated when it is 
considered that with a 4-inch objec- 
tive the focal plane is close to the 
back lens, while with a lower power, 
such asa 1-inch for example, it is con- 
siderably removed from it. 

fo) 

The Abbe Uluminator. 
Mr. J. Grunow, of New-York, 

gives the following instructions for 
using this illuminator as constructed 
by him :— 

The apparatus consists of a lens- 
system of very wide angular aperture, 
two revolving diaphragm-plates, in 
conjunction with the plane and con- 
cave mirrors on the stand proper. 
The upper plane side of the lens-sys- 
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tem should be almost even with the 
upper surface of the stage, so that it 
almost comes in contact with the 
slide. For observation by central 

‘light, the diaphragm with central 
openings is used, viz., a narrower or © 
wider diaphragm, according to the 
focal distance of the objective in use, 
the nature of the object-slide, and the 
intensity of the source of light. Gen- 
erally, the narrowest diaphragm is to 
be recommended, as it gives sufficient 
light. Used without a diaphragm, 
the condenser invariably gives an un- 
satisfactory illumination. 
By moving the diaphragm openings 

to the right or left, partly out of the 
optical axis, oblique illumination is 
obtained. 

For dark field illumination the star- 
shaped diaphragms are used instead 
of the aperture for central illumina- 
tion, and always used in the central 
position. At the same time it is, 
however, preferable to reduce the ap- 
erture of all the high-power object- 
ives, say from one-fourth inch up, by 
placing a diaphragm in the back of 
the objective employed. The dia- 
phragm is, however, to be taken out 
again in every case when the objective 
is used for transmitted light. Objects 
not transparent cannot be viewed by 
this illumination, as the working rays 
of light have to pass through. 

The polariscope can be used in con- 
nection with this apparatus. For this 
purpose the condenser must have room 
enough underneath the stage to have 
an attachment for holding the polar- 
izer. Polarized light can be used then 
for central as well as oblique illumi- 
nation. 

In using the condenser, the plane 
mirror is generally used. Only when 
viewing with very low powers, when 
the plane mirror does not completely 
illuminate the whole field of view, the 
concave mirror is used. In every in- 
stance where the mirror is once ad- 
justed for full illumination, the chang- 
ing of the diaphragms does not affect 
it. 
When using lamp-light, it isrecom- 
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mended to use as large a condensing 
lens as possible, or perhaps a large 
glass ball filled with water, in order 
to secure an evenly illuminated field 
of view without moving the flame too 
near the microscope. The condens- 
ing lens or the glass ball is placed in 
such a position between the lamp 
and the microscope that an image of 
the flame is projected on the plane 
mirror. 
When, in using immersion lenses, 

very oblique illumination is desired, 
or when dark field illumination under 
high amplification is used, it is advan- 
tageous to place a drop of water on 
the upper surface of the condensing 
lens of the apparatus, so as to fill up 
the space between it and the under 
side of the object-slide with a medium 
denser than air. 

The usefulness of this apparatus has 
been recognized by all who have be- 
came familiar with its use, and it is 
not only employed as an ordinary ac- 
cessory, occasionally, but as a constant 
auxiliary in daily application. 

— —O——— 

New Centering Turn-table. 
The turn-table represented in Fig. 

4 is the invention of Mr. Joseph 
Zentmayer, of Philadelphia, and it 

iit ae 
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The plan of centering the slide is 
quite original and perfect in its results. 
The slide is placed so that its edges 
are in contact with the two pins pro- 
jecting from the face of the plate. A 
ring with an oval inner edge is fitted 
to the periphery of the disk, in such 
a way that by turning it the slide is 
grasped at the diagonally opposite 
corners by the inner edge of the ring, 
and is thus centered longitudinally. 
The two pins centre it the other way. 

The ring may be easily removed, 
and spring clips substituted when de- 
sirable. 

The figure will afford a better idea 
of the device than can be given by 
words. The price of the turn-table 
is $5.00. 

Next month we shall describe an- 
other of Mr. Zentmayer’s improve- 
ments, which is a new form of de- 
taching nose-piece, the number of 
which is rapidly increasing. 

fo) 

Adulteration of Lard. 
Dr. W. T. Belfield describes his 

method of detecting tallow in lard by 
the microscope in the Proc. Am. Soc. 
Mic. The process is as follows :— 

Ten grains of the material to be ex- 
amined are dissolved in two drachms 

of Squibb’s 

ether, in an 
open  test- 

tube. As 
the ether 

evaporates, 

_ crystals are 

de posited. 
These may 

Fic. 4.—Zentmayer Centering Turn-table. 

‘needs no words of ours in its favor 
when the maker is so well known, for 
nothing that is not mechanically ex- 
cellent has ever come from Mr. Zent- 
mayer’s hands. 

be examin- 
ed in the 

etherial so- 
lution, but 
it is better 
to pour off 
the mother 

liquor and wash the crystals once or 
twice with clean ether. By thus ex- 
amining the crystals under the micro- 

scope pure lard will show thin, rhom- 
boidal plates, the obtuse angles of 
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which measure about 105 degrees. 
Pure tallow appears in long curved 
crystals, single or in groups. The 
crystals should be obtained by evapo- 
ration in the tube without heat, not 
by evaporation on the slide. Ten per 
cent. of tallow in lard can thus be de- 
tected, and probably five per cent. 
The addition of 15 per cent. of lard to 
tallow was also detected by this method 
by Dr. Lester Curtis, without expe- 
rience with the method. It is prob- 
able that an experienced observer 
could detect a still smaller proportion 
with certainty. 

—O—— 

A New Infusorian Belonging to 
the Genus Pyxicola. 

BY DR. ALFRED C. STOKES. 

The loricate infusorium represented 
in fig. 5, magnified 450 diameters, ap- 
pears to be 
undescrib- 
ed; but on 
account of 
the difficul- 

ty a student 
has of keep- 
ing even par- 

tially  in- 
formed of 
the progress 
of investiga- 
tion among 
the lower 
PONS VoL 
animal life, 
the writer 
names it 
Pyxtcola 
constricta 
provisional- 

ly. AS tien 
animalcule 
is probably 
not uncom- 

Halon, Wal 
though I 
have thus far 
found it in but one locality, it may 
easily have been described in the re- 
cent past and the publication have 
failed to come to my notice. 

Fic. 5.—Pyxicola constricta, 
n. sp. X 450. 

The urceolate lorica, slightly curved 
and gibbously inflated, is widest cen- 
trally, whence it gradually diminishes 
in diameter anteriorly, to the origin 
of the produced, truncate, obliquely 
set neck, immediately behind which 
it is somewhat constricted, and pos- 
teriorly to the truncate area of inser- 
tion of the short pedicel, above which, 
at a distance almost equalling the 
pedicel in height, it is again con- 
stricted thus forming a distinct pos- 
terior prolongation ; the outline of the 
lorica, as seen in optical section, is 

more or less irregularly undulate ; 
height about two and one-fourth times 
the width ; it varies with age, as usual, 
from colorless and hyaline to a semi- 
opaque chestnut-brown. 

Pedicel one-twelfth the height of 
the lorica, finely striate or wrinkled 
lengthwise, permanently transparent, 
but at the point of attachment to the 
water-weed surrounded by a broad, 
irregularly outlined annulus, which 
varies in color with the lorica and is 
often found adherent to the plant after 
the entire infusorium has disappeared. 

Enclosed animal colorless; when 
expanded subcylindrical, slightly ta- 
pering posteriorly and attached to the 
lorica through the intermedium of a 
short, thick, longitudinally and finely | 
striate foot-stalk ; when fully extend- 
ed, about one-fifth of its entire length 
protrudes beyond the aperture; other- 
wise it does not apparently differ from 
the other animals of the genus. 

The operculum is conspicuous in 
the older individuals only, and when 
retracted completely occludes the ori- 
fice at the point of constriction of that 
part of the lorica which is obliquely 
produced to form the neck. It is 
disk-shaped and changes in color with 
the lorica. 

The systole of the pulsating vesicle 
takes place once in thirty seconds. 

Height of the lorica ,4,-inch. 
One method of reproduction is by 

the formation of a lateral bud and its 
subsequent separation as a ciliated 
germ, whose complete development I 
have not been able to follow. 
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This species of pyxicola I have 
taken attached in some profusion to 
an alga growing in the Delaware and 
Raritan Canal, and from that locality 
only. 
TRENTON, N. J. 

= 

Has palpi ceca Urceolata, S. K., 
a Fresh-Water Habitat? 
BY DR. ALFRED C. STOKES. 

In this JOURNAL for November last 
the writer expressed the supposition 
that Salpingeca urceolata, S. K.., is 
not more restricted to salt-water than 
is a certain almost cosmopolitan infu- 
sorian frequently met with by every 

Fic. 6.—Salpingeeca Fic. 7.—Salpingceca acuminata, 
urceolata. deforme!. * 

observer. The statement was based 
upon a somewhat limited experience 

of early spring. At the time, I could 
not speak with absolute certainty, as 
this salpingceca seems rather rare, 
and as I had not captured it again un- 
til the article above referred to was in 
print. Since then, however, I have 
taken the same creature on JZyrio- 
phyllum from another locality, and, 
upon comparing this recent find with 
the description and figures of Kent’s 
typical marine form, the differences 
appear so slight and the resemblances 
so many and strong, that an observer 
must be convinced that it is either 
Salpingeca urceolata with a fresh- 
water habitat, or at least a fresh-water 
variety. The resemblance holds true 
even in that peculiar and characteris- 
tic contractility of the lorica-neck in 
the marine form, 

The lorica of the salpingceca found 
by the writer is represented in fig. 6 
reduced from a pantographic enlarge- 
ment of a camera drawing. After 
the animal had been on the slide for 
some time, the zooid retracted the 
collar and flagellum, and withdrew 
itself entirely out of the neck into the 
body of the lorica ; it was in that con- 
dition, and was purposely omitted, 
when the drawing was made to show 
the similarity of the contracted lorica- 
neck to the same part in Kent’s fig- 
ure. Differences which I have noticed 
between the fresh-water and marine 
forms are the somewhat smaller size 
of the lorica and the slightly increased 
length of the pedicel of the former, 
differences of the very least import- 
ance. 
May I here also ask the reader’s at- 

tention to fig. 7 as an interesting 
deformity? The salpingaeca there 
shown is apparently the species de- 
scribed by the writer in this JouURNAL 
under the name of S. acuminata. 
How the animal happened to properly 
form one side of its lorica and to get 
the other so out of sorts is a mystery. 
It is easily imagined, however, that 
after producing the pedicel and the 
posterior fourth of the sheath, the sal- 
pingceca was, by some overwhelming 
force, thrown against an uneven sur- 
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face from which the young foot-stalk 
was at that stage not sufficiently elas- 
tic to lift it, while the zooid was com- 
pelled by some innate influence to con- 
tinue the secretion of the lorica, so 
that one side took the shape of its ir- 
regular support. 

TRENTON, N. J 
fo) 

Swift's Fine-Adjustment. 
A form of fine-adjustment was in- 

troduced by Mr. Swift, of London, 
some time ago, which we understand 
is not expensive to make, while it is 
certainly very effective and smooth in 
action. Ifthe reader will turn to fig. 
45, on page 229 of the preceding vol- 
ume of this JOURNAL, a cut of a stand 
with this adjustment will be found. 
It will be seen that the milled head 
for fine focussing is placed on the side 
of the limb, a position which is in 
some respects advantageous. 

The mechanism of the slow motion 
is shown in fig. 8. By turning the 

Fic. 8.—Swift’s Fine-Adjustment. 

milled head the wedge-shaped piece 
is moved laterally, and thus imparts 
an up or down motion to the parts 
bearing on the two rollers. 

The same adjustment is applied to 

the stand figured in fig. 9, which is 
also made by Messrs. Swift & Son, 

(nl
 c
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Fic. 9.—Swift’s Microscope. 

embodying certain features recom- 
mended by Mr. E. M. Nelson. 

In this stand the stage is cut away 
in front, so as to afford a view. of the 
substage apparatus, and thus facilitate 
the use of accessories beneath the 
stage. 

The stand is a very simple and good 
one. It has acentering substage, with 
a rack, and diaphragms are attached 
so as to be readily swung aside and 
removed from the carrier. The body- 
tube divides, to make the stand more 
portable. We have seen this stand 
used with high-power objectives, for 
which it is perfectly well adapted. 

fe) 
Measuring Blood-Corpuscles. 
In the December number of this 

journal was printed an excellent arti- 
cle by that careful and skilful observer, 
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GM. Vorce, EF. R.. M.S... upon 
The Microscopical Discrimination of 
Blood. The statement was there 
made—in which I fully concur—that 
the hitherto accepted standard of the 
size of the human red blood-corpuscle 
was erroneous, and that, if measure- 
ments were carefully made with the 
best modern appliances, Gulliver’s 
standard of z5'5, of an inch ‘ will be 
found to be nearer to s75, inch than 
is generally supposed.” 

I have hitherto pointed out the un- 
reliability of the so-called ‘‘ standard 
measurements” of blood-corpuscles, 
and have cautioned observers against 
accepting them as a means of differ- 
entiating human and animal red blood- 
corpuscles. The size of any minute 
object must be determined by the ob- 
server himself, without regard to the 
published opinion of another. Let 
him determine the size of the object 
viewed by his own standard, which is 
sufficiently reliable for his own pur- 
pose in making comparative measure- 
ments. How many of the ruled spaces 
of his micrometer does the object oc- 
cupy? That isall he desires to know. 
It matters not whether he calls it the 
gsgy Of an inch or the 51, of a fur- 
long. What is the measurement on 
his micrometer? That will not vary— 
it will always represent precisely 
the same member of lines to him, 
which, for purposes of comparison, 
are perfectly trustworthy. To the 
practical worker in micrometry, it is 
apparent that this plan must be adopt- 
ed until, as Mr. Vorce suggests, an 
identical standard of measurement is 
adopted, with which all our micro- 
meters are compared and rated. Un- 
til then, every observer must maintain 
his own standard. 

The editor of the AM. MonTHLY 
Micr. JOURNAL, incommenting upon 
Mr. Vorce’s paper, makes the follow- 
ing statement: ‘‘If, as the author 
states, it be found that the average size 
of human blood-corpuscles is 37,5, in- 
stead of 55/5, of an inch, it needs no 
words to point out how uncertain are 

testimony has been founded.” And 
again, ‘‘ It is well, therefore, that the 
sources of error should be set forth ; 
and we trust the article will prove a 
serious obstacle to those who, with un- 
due assurance, venture to recognize 
human blood.” 

It would seem that the Editor does 
not ,take into consideration the fact 
that, if, according to Mr. Vorce’s 
measurements of the human blood-cor- 
puscle, it is found to be nearer =7,,, 
according to his micrometer, that the 
corpuscle of animals must vary in like 
ratio. If Gulliver concluded the hu- 
man corpuscle to average ,1,, of an 
inch, and the pig corpuscle 7,55, then, 
would not Mr. Vorce, in applying his 
micrometer to the human corpuscles 
and finding them to measure 37), of 
an inch, find also, by the same rule, 
the pig’s to measure 77, Of an inch 
or smaller? Would not the prevail- 
ing difference in size still exist—as 
shown by Gulliver—when measured 
by Mr. Vorce? If not, why not? 

TuHap. S. Up pE GraFF. 
Bewona:,, IN ..¥,2 

[To the question just stated we re- 
ply, certainly the relative sizes would 
bethesame. The important question 
still remaining unsettled is, whether 
the difference in the size of human 
blood-corpuscles and those of certain 
domestic animals is sufficient to enable 
them to be distinguished with cer- 
tainty.—Eb. | 
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Microscopical Technic. 

I. APPARATUS AND MATERIAL. 

The present article upon this sub- 
ject is intended as an introduction to 
a series which has been more fully an- 
nounced in another column. It em- 
braces a brief description of the ap- 
paratus and material required for 
mounting. At the end of the article 
will be found a list of the essentials, 
which the beginner would do well to 
obtain.. It is recommended that all 
the apparatus should be prepared or 

the assumptions upon which expert ' purchased at the beginning, as noth- 
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ing is here mentioned that is not 
really useful in general mounting. 

Treating first of the apparatus, a 
small alcohol lamp anda brass mount- 
ing table will be necessary. The lat- 
ter can be obtained, very neatly made, 
from dealers in microscopical appa- 
ratus, but a good substitute can be de- 
vised by supporting a plate of brass 
about 54, of an inch in thickness in 
any convenient way over the lamp. 
The brass should be placed so far 
above the lamp that the heat from the 

latter will cause Canada balsam to 
harden rapidly without changing its 
color. If balsam is heated too much 
it turns yellow. A temperature just 
a trifle higher than the hand can bear 
is about right. 

Needles mounted in wooden han- 
dles can be purchased, or they may 
be readily mounted at home. There 
should be several of them, of differ- 
ent sizes, very delicate ones to use in 
working on the stage of the micro- 
scope, others for ordinary use. One 
method of mounting a needle is to 
break off the eye and sharpen the up- 
per end. Then seizing the needle 
firmly in a pliers or a vise, force the 
sharpened end well into the wood, in 
which process a hammer may be nec- 
essary. In this way the natural point 
of the needle is left uninjured. The 
needle should project about 2 of an 
inch from the wood, and the latter 
should be cut down to the needle, like 
the sharpened end of a pencil. Two 
rather strong needles should be in- 
serted in one handle, close together, 
as this makes a very useful instru- 
ment. 

Another method of inserting the 
needles is to split the end of the hold- 
er, lay the needle in position in the 
slit, and secure it in place by wrap- 
ping thread around the holder, thus 
closing the slit, after which the whole 
may be covered with shellac or liquid 
marine glue. 
A small pair of surgeon’s scissors, 

such as are used in operations on the 
eye, form an essential part of one’s 
outfit for dissecting small objects. 

Straight scissors are better than those 
with blades turned at an angle—the 
crook is always the wrong way for 
the work now under consideration. 
A small knife with a keen edge is also 
necessary. Both these instruments 
can be obtained, of proper form, from 
dealers in microscopes or in surgical 
instruments. 

Forceps are to be very carefully 
chosen. We would advise three 
kinds, two small ones of steel, which 
should be the best of surgeon’s fine 
forceps, one straight, the other with 
curved ends. The points of these 
should come accurately together, as 
they may be required to pick up the 
smallest particles or filaments. The 
third pair should be of brass with the 
ends curved, carefully made, and 
about 5 inches long. Such forceps 
are not very often seen, but we selected 
a pairfrom Mr. Woolman’s stock long 
ago, and they have proved invaluable 
in many ways. ‘They are useless for 
dissecting purposes, for which the 
steel ones are eminently fitted, but 
they are useful for innumerable other 
purposes, to which the steel ones are 
usually applied with great inconve- | 
nience. They will hold a thin cover- 
glass securely—which the fine steel 
ones were never known to do. They 
require so little force to close them 
that there is no fear of dropping 
a specimen by tiring the muscles, or 
injuring it by too much pressure. 
They are invaluable for dipping into 
bottles of water to select filaments of 
alge, portions of plants, etc., for ex- 
amination, or for handling sections 
and objects of all kinds. 

Glass tubes are almost universally 
used in microscopical work for dip- 
ping up water and other fluids, but in 
many cases solid glass rods are pref- 
erable, since they can be more readily 
cleaned. Tubes should be cut of the 
desired length, and one end drawn 
off to a smaller aperture, for which 
purpose a spirit lamp affords sufficient 
heat. Heat the tube, and gradually 
draw it out, then draw a file across 
the narrowed portion and break it 
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square off. Smooth both ends by 
heating them in the flame, while con- 
stantly turning the tube on its axis. 

It is an excellent plan to have con- 
stantly on the table with the micros- 
cope a wide-mouth bottle of 3-4 ounces 
capacity filled with clean water in 
which the tubes and rods in use are 
placed. Sucha bottle of tubes should 
be always at hand, while making ob- 
servations, as it ensures clean tubes 
and fresh water, which are in constant 
demand. 

Medicine droppers are very con- 
venient for applying reagents drop by 
drop. They may be inserted through 
the corks of reagent bottles, and thus 
be ready for instant use. A solid glass 
rod, however, running through the 
cork will serve every purpose. 

For cleaning cover-glasses it is well 
to have acouple of large flat corks cov- 
ered with chamoisskin on oneside. By 
placing the cover-glass between them 
and rubbing, it is well cleaned and 
polished. Many persons, however, 
clean their cover-glasses with a bit of 
soft cloth, and after a very little prac- 
tice not many need be broken in this 
way. 

In mounting objects it will be fre- 
quently necessary to hold the cover- 
glasses down firmly. This is often 
done by the aid of brass clips made 
for the purpose, but a more conven- 
ient method is to use heavy rifle bul- 
lets, which can be set upon the cover 
and left until the cement is quite stiff 
and hard. The bullets should be 
heavy, weighing fully an ounce. 

For mounting objects of consider- 
able thickness rings with an external 
diameter slightly greater than the 
cover-glasses must be used. Rings of 
gutta-percha, paper, block-tin, and of 
almost every imaginable substance 
have been used, butas it is not intended 
to exhaust the subject in the articles, 
but to indicate what is good and read- 

- ily obtained by any person, we only 
recommend the common brass cur- 
tain-rings, which can be obtained suit- 
able for 2 and 3 covers at the hard- 
ware shops for a few cents per dozen. 

A good turn-table is essental if neat 
mounts are to be made. A self-cen- 
tering one saves time and isa great 
convenience, but many of the best 
mounters do not use them. There 
are so many forms of turn-tables in 
the market that it is hard to say what 
are the most desirable ones. Bul- 
loch’s ‘‘ volute” turn-table is a most 
excellent one. A good form was in- 
troduced some time ago by Messrs. 
Bausch and Lomb,* and Mr. Zent- 
mayer has just perfected a new one, 
which is described in these columns 
this month. 

Passing now to a consideration of 
cements, varnishes, etc., only those 
will be mentioned that are known to 
be durable. The number of cements 
used by different persons in mounting 
is surprising, considering that a very 
few of them serve for all purposes, 
and have been proved durable by long 
use. If the reader desires to make a 
series of comparative experiments on 
cements, that is one thing, but if he 
desires to mount objects for perma- 
nent use he had better leave such ex- 
perimenting to others. No definite 
results can be obtained concerning the 
value of a cement in less than three 
or four years’ time, and even this period 
is not sufficient for positive conclu- 
sions. It is therefore better to use 
cements that are known to be satis- 
factory, and in this article we pro- 
pose to mention only such as we know 
to be reliable. 

At the head of the list, as being 
more universally useful than any other, 
we would place shellac dissolved in 
alcohol. The simple alcoholic solu- 
tion of brown shellac, withafew drops 
of castor oil to make it flow better, is 
what we have used most frequently. 
There are various mixtures sold, how- 
ever, in which shellac is the basis that 
are said to be superior to the simple 
solution. Among these the best known 
are Bell’s cement, and Ward’s brown 
cement. The great fault of shellac is 
its brittleness. This, however, is of 

* Vol. ii, p. 226. 
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no consequence if it be used only for 
sealing the cells, and some more elas- 
tic cement be used afterward to pro- 
tect it. Shellac cement may be made 
by dissolving shellac in alcohol, but to 
get a clear solution the insoluble por- 
tion must be allowed to settle, and 
this requires days or weeks. It is 
better, therefore, to purchase the solu- 
tion from a paint shop, where it can 
usually be obtained quite clear. A 
few drops of castor oil to each ounce 
of solution will improve it. It is well 
to have two solutions of shellac, one 
rather thick—as thick as it will flow 
from the brush—and another much 
thinner. 

Canada balsam is a most useful me- 
dium if used with discretion. It*has 
been too generally employed, how- 
ever, and many good specimens are 
spoiled by mounting them in Canada 
balsam. The balsam should be clear 
and very slightly colored. It is well 
to purchase two or three ounces from 
a druggist for stock balsam, and after 
taking out a small portion for imme- 
diate use, place the bottle in a window 
exposed to the sun. This will bleach 
the balsam, and ina few weeks it will 
be almost colorless. The best balsam 
to buy is old balsam which is likely 
to be tough and hard, but in case that 
cannot be obtained soft balsam must 
be hardened by heat. The best way 
to prepare such balsam is to place it 
in a wide-mouth bottle, covered 
with paper to exclude dust, and set 
the bottle in a dish of water on the 
back of a stove where it will keep 
warm but not become hot enough to 
be uncomfortable to the hand. 

Test the balsam from time to time 
by allowing a drop to thoroughly 
harden ona slip of glass. When cold 
it should resist the finger-nail but it 
should not be brittle. 
From this balsam several prepara- 

tions should be made :— 
1. Benzole balsam. Thisis arather 

thick solution of the hardened balsam 
dissolved in pure benzole. 

2. Chloroform balsam. This is 
similar to the preceding solution, 

chloroform being used instead of ben- 
zole. 

3. A thin solution in either benzole 
or chloroform, which will run freely 
fromabrush. This is used in mount- 
ing for making rings and finishing 
slides. 

Excellent balsam, and solutions in 
either of the above-named solvents, 
can be obtained from dealers in mi- 
croscopical materials. 
Damar is a mounting medium in 

great favor with some persons, and is 
an excellent substitute for Canada 
balsam. It is used in solution, and 
had best be purchased ready for use, 
as it is rather troublesome to prepare. 
A material for mounting which has 

been much condemned by many per- 
sons, but which in our hands has al- 
ways proved satisfactory, is wax. We 
have used it very largely for mount- 
ing opaque objects, selecting for the 
purpose sheets of the dark, olive green 
sold for making artificial flowers. It 
is but just to add that the objections 
raised against its use are sustained by 
many high authorities. The great- 
est objection is the tendency to the 
condensation of minute drops upon 
the cover-glass, obscuring the object. 
Never having been troubled with this, 
we shall describe the method of mount- 
ing with wax in the course of these 
articles. 

Glycerin jelly is an excellent me- 
dium for mounting, especially for veg- 
etable tissues. This had best be pur- 
chased, although it is not especially 
difficult to make. It is composed of 
a solution of gelatin to which a certain 
quanity of glycerin has been added. 
The formula for preparing it will be 
given if any reader desires it, in a fu- 
ture article. 

White zinc cement has been much 
used, and is, unfortunately, still em- 
ployed, to some extent. It is a very 

pleasing cement to work with, but all 
we can say of it is that if the pre- 
parer wishes to beassured that a cer- 
tain proportion of his mounts will be 
spoiled sooner or later by the running 
in of the cement, let him use the white 
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zinc. The writer once made a white 
zinc cement which has stood the test 
of years, but it was made with shellac 
as a basis. 

For a black finish for mounts there 
is nothing superior to the asphalt, or 
Brunswick black sold by the opticians. 
We do not commend this as a cement, 
but only as a brilliant, black finish for 
mounts. One of the best mixtures 
that can be devised is composed of 
equal parts of asphalt and gold-size. 
We shall have frequent occasion to 
refer to it in the course of these arti- 
cles. Gold-size is frequently used 
alone as a cement, and for making 
rings on slides for mounting. It is a 
great favorite with some persons, but 
we do not advise its use. 

Having thus briefly alluded to the 
materials required for mounting, the 
more interesting part of the subject 
will be opened next month, when the 
different kinds of mounting will be 
discussed, and some hints given to 
enable the beginner to choose the 
proper method for preserving any 
specimen. 

The following list of articles that | 
should be obtained will be of assist- 
ance to those readers who may desire 
to have all the essentials for mounting 
at hand. It includes all the articles 
mentioned above, and a few others :— 

APPARATUS. 
Spirit lamp. 
Brass mounting table. 
Mounted needles. 
Small surgeon’s scissors. 
Small surgeon’s knife. 
Steel forceps, straight and curved. 
Brass forceps, curved. 
Dipping tubes and rods. 
Medicine droppers, $ doz. 
Bullets for weights. 
Curtain rings for 3 and 3 covers. 
Turn-table. 
Gun-punches, 3 and 8-inch, for cut- 

ting wax. 
Cover-glasses, No. 2 round, diame- 

ters 3, 3, and 4-inch. 

MOUNTING MEDIA AND CEMENTS. 
Alcoholic shellac. 
Bell’s cement. 

Canada balsam. 
Canada balsam in benzole or chloro- 

form. 
» Damar medium. 
Sheets of dark olive wax. 
Glycerin jelly. 
Brunswick black. 
Gold-size. 

' Carbolic acid, crystallized. 
_ Pure glycerin. 

- Alcohol. 
Turpentine. 
Oil of cajaput or eucalyptus oil. 

fo) 
New Method of Detecting Trichina 

in Meat.* 
Slices, two or three millimetres in 

thickness, are taken from several dif- 
ferent parts of the meat to be exam- 
ined. The pieces are preferably taken 
from the surface of the muscular por- 
tion of the meat. A series of thin 
sections are made of each of the 
pieces, and these are all plunged into 
a solution composed of methyl green 1 
gramme, distilled water 30 grammes. 
After about ten minutes’ maceration 
the sections are taken out, and placed 
to decolorize in a large vessel filled 
with distilled water. They remain 
there about half an hour, the water 
being agitated and changed two or 
three times. Finally, the water hav- 
ing become quite limpid, it is stirred 
up with a glass rod, interposing the 
vessel between the eye and the light, 
when the sections containing the 
trichine are distinguished quite read- 
ily with the naked eye. The trichi- 
ne appear in the form of small, elon- 
gated particles, of a fine blue color. 
The methyl green becomes fixed to 
the cysts of the trichine with greater 
tenacity than to the other parts of the 
tissue. 

It suffices then to examine the sec- 
tions with a magnification of fifty dia- 
meters to distinguish the worm which 
will be found enclosed in the cyst. 

If, in following this method, no 
trichine are found, it is positive as- 
surance that the meat is not infested 
with them. 

* Bull. de la Soc. Belge de Micr. 
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The Mosquito. 
Mr. J. L. De La Cour read the fol- 

lowing interesting account of the mos- 
quito at a meeting of the Camden Mi- 
croscopical Society, in December last. 
Although to most readers the theme 
may seem out of. season, to residents 
of New Jersey it may be different. 
He said :— 

The mosquito is a singularly un- 
pleasant insect in a room, but it is 
marvellously beautiful under the mi- 
croscope, and should be examined 
with a succession of powers, so as 
to gain its beauties of detail by de- 
grees. The antenna of the male is a 
wondrously beautiful object; there 
are 14 joints, each finished with a 
whorl of long hair. The antenna of 
the female has the hair so short as to 
be invisible without the aid of a lens ; 
the wings, beak, and limbs are gen- 
erally studded with scales, which give 
to the insect a splendor of coloring 
which cannot be appreciated without 
the microscope, when they blaze out 
in a magnificence rivalling the fabled 
glories of Aladdin’s palace. 
We must bear in mind that though ~ 

both sexes partake of this splendid 
apparel, the male does not possess the 
piercing lancets with which the female 
is armed. The male mosquito is, in 
fact, harmless. Life is absolutely ren- 
dered a burden by these tiny insects in 
countries where their numbers are 
multiplied by the millions, and the 
venom of their bite is increased ten- 
fold where they assume to themselves 
the mastery of the section in which 
they live. Their habitat is world 
wide, and no amount of thick cloth- 
ing in many instances could defend 
us from their attacks. 

Their visible proboscis is not the 
sting itself, but the scabbard enclosing 
the instruments for piercing the skin 
and sucking our blood. There are 
five lancet-like bristles with a hook in 
the end, which are left on the arm if 
the insect be driven away suddenly 
and cause greater pain and inflamma- 
tion than if allowed to be withdrawn 
by the insect when it has ceased suck- | 

ing. The itching sensation and swell- 
ing of the insignificant puncture is 
then caused by the venomous saliva, 
which is discharged from the sting 
for the purpose probably of diluting 
the blood. We see the same thing 
when flies drop some liquid ona lump 
of sugar in order to dissolve it, that 
they may the better suck it up. This 
saliva therefore performs the same 
office as that of mammals when mas- 
ticating their food. 
Mosquitoes deposit their eggs in stag- 

nant water, about 300 at a time, which 
are multiplied by those of six or seven 
generations in oneseason. Their im- 
mense number would give us much 
trouble in every section of the country 
were they not the favorite food of 
many birds (particularly of swal- 
lows), as well as dragon flies and 
other insects. If we reflect for a mo- 
ment on the fact that of about one 
hundred eggs laid by the dragon fly, 
perhaps only one pair survive, and 
that the remaining 98 young have af- 
forded food to insects of other species, 
we can form an idea of the amount of 
food required from the larval state to 
the winged state, and be impressed 
with the fact that the majority of in- 
sects are born to serve as food for the 
few that survive. 

The eggs are of an oval fem per- 
pendicularly glued together in masses 
of a shape resembling that of the life- 
boat now in use, and like it cannot be 
sunk, and if capsized rights itself 
again immediately. They are at first 
white but become green after a few 
hours and afterward gray. In about 
three or four days the egg is hatched 
and the larva pushes off the lower end 
of the egg, which opens like a circu- 
lar trap door, and allows it to float off 
into the water and become one of the 
wigglers which we see. The head 
and thorax are so large and bulky that 
it cannot ascend and lie motionless in 
a horizontal position, but hangs head 
downward, and breathes by means of 
a spiracle lodged in one of the large 
tubes into which the end of the body 
subdivides, the position of the tube be- 
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ing maintained by a pencil of radiat- 
ing hairs attached to a short projection 
at the end of the body. After shed- 
ding the larval skin several times, in 
two weeks they assume the pupal state 
and become now tumblers. In this 
stage the mosquito is quite a different 
being ; it scorns food of all’sorts, and, 
like some religious devotee, lives on 
air alone and that in homeopathic 
doses, for the reason that all the ap- 
paratus of its mouth is enveloped in 
the pupal skin, and now instead of 
breathing through its tail it bears two 
club-shaped respiratory tubes, which 
are situated on the site of the future 
thoracic spiracles of the perfect gnat. 

After passing a week in this state 
the pupa cracks along the back and 
through the aperture the head and legs 
appear, and finally the imago, which 
shakes out its damp and crumpled 
wings, and as soon as this is completed 
the mosquito flies serenely away. 

EDITORIAL. 

Publisher’s Notices.—All communications, re- 
mittances, exchanges, etc., should be addressed to the 
Editor, P. O. Box 630, Washington, D. C. 
Remittances should be made by postal notes, money 

orders, or by money sent in registered letters. Drafts 
should be made payable in Washington, New York, 
Boston, or Philadelphia. 

Subscription-price before April rst, $1 per year, in 
advance. All subscriptions after this month begin 
with the February number. After April rst the sub- 
scription-price will be ¢r.5o. . 
The regular receipt of the JouRNAL will be an ac- 

knowledgment of payment. 

SpeciaL Noricr.— Attention is 
particularly called to the conditions 
of subscription for the current year, 
which, as already announced, must 
be paid in advance. Also to the 
change in price after the 1st of April 
from $1 to $1.50. We trust that 
none of our former subscribers will 
defer payment and then complain 
that they do not, as heretofore, re- 
ceive the JouRNAL. Having estab- 
lished a rule, it must act impartially, 

_ and in opening the new subscription- 
book no names will be entered until 
payment is made. This number is 
sent to former subscribers who have 
not yet paid as a specimen number. 

PostaL-CLtusB Boxrs.— Box V 
comes to us with -six slides, all in 
good condition. Slides 1-4 are from 
Dr. A. W. Waterhouse, of James- 
town, N. Y.; 5 is from Mr. R. R. 
Rogers, and 6 from Mr. Samuel G. 
Love, of the same place. The first 
is a preparation showing the sperm- 
duct and ova-duct in a joint of a tape- 
worm, in which the male organ es- 
pecially is well shown. A few words 
of description would have greatly 
increased the interest of the object. 
Indeed, the same may be said of each 
slide in the box, for not one of them 
has a word of description appended. 
The sperm-duct is the coiled tube 
distinctly seen in the specimen. The 
ova are irregularly scattered through 
the specimen. It should be remem- 
bered that the tape-worm has no spe- 
cial digestive apparatus; it absorbs 
all its nutriment through the superfi- 
cial envelopes of the body. 

Slides 2 and 3 are plant sec- 
tions, both of which are too thick— 
a fault which we should attribute, 
from their appearance, to a dull knife 
rather than to want of skill on the 
part of the preparer. The section of 
Calla shows this defect about the 
margin, where the cells are spread 
out laterally by the pressure of the 
cover-glass. This is,.indeed, a difh- 
cult section to prepare, as it must be 
made very thin, and unless the knife 
be very sharp the soft, internal parts 
will be torn. 

Slide 4 shows the cuticle of the 
petal of Gladiolus, which needs a de- 
scription to make it worthy of spe- 
cial notice. The pollen of the moun- 
tain ash on the next slide would be 
far more interesting if mounted ina 
medium of less refractive power than 
damar. Castor oil is a good medium 
for pollen. The last slide shows a 
transverse section of the gizzard of a 
turkey, in which the ‘‘ horny papillz 
of the lining membrane” are well 
shown, although a better preparation 
would be cut thinner. 

Box K passed into this circuit Janu- 
ary 24th, containing five slides. 
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I. Scirrhus Mammez. Dr. George 
O. Mitchell. A. M. Ross remarks 
about this that it is ‘‘ too thick to be 
examined with very high power, but 
there seems to be no variation from 
the form of hard cancer of female 
breast.” 

2. Zoophyte. Wm. Farnell. It is 
named Cellaria avicularia, which 
seems to be a mistake. It is a good 
mount, but the specimen is not so clean 
as it might be made by thorough wash- 
ing in the manner we described some 
time ago. 

3. Transverse section of the ovary of 
Cactus grandifiora. Dr. J. Krutt- 
schnitt. Illustrating his investiga- 
tions of the process of fertilization. 

4. Aslide by F. A. Chase, who de- 
sires to learn the name of a specimen 
of which he had lost the record. M. 
A. Booth says it is the scales of some 
plant, probably 77llandsta, not JT. 
usneordes. 

5. Section of Ivory Nut. 
Hubbard. 

6. Foraminifera— Ordztolztes com- 
planata and O. duplex. R. Hitch- 
cock. This slide was added to replace 
the missing one. ‘The specimens are 
from the ‘‘ Challenger” collections, 
upon which Dr. B. W. Carpenter’s 
recently published monograph was 
founded. 

G. W. 

O 
AMERICAN Society oF Micro- 

scopists.—The Proceedings of the 
sixth annual meeting of this Society, 
which was held at Chicago last Au- 
gust, have been issued in a volume of 
275 pages. The editorial work has 
been well done and has been pushed 
rapidly or the volume would not now 
be ready. We congratulate the Soci- 
ety on the efficient services rendered 
by the Committee on Publication. 

The articles published are numer- 
ous, some of them possessing consid- 
erable scientific value. ‘The first is 
the address of the President, Prof. A. 
McCalla, on ‘‘ The Verification of Mi- 
croscopic Observation,” which covers 
a wide field. It would require too 
much space to allude to the articles 

in succession, but some of them will 
be noticed elsewhere in these col- 
umns. Perhaps the most valuable 
part of the volume, from a scientific 
point of view, is that which relates to 
the ruling of lines upon glass with a 
diamond—a subject which has been 
already brought before the readers of 
this JouRNAL in considerable detail, 
and the whole of that portion treating 
of the standard micrometer ‘‘ A,” 
which has been subjected to critical 
study by Prof. W. A. Rogers with 
results which are tabulated and fully 
reported. 

The volume is by far the largest 
and most interesting yet published by 
the Society. The work is so well 
done that we are not disposed to offer 
a word of criticism; but it seems 
doubtful if the long report of the 
‘¢conversazione,”’ especially the list 
of objects exhibited, adds to the value 
or interest of the volume, while it cer- 
tainly does to the cost. 

Copies can be obtained from Prof. 
D. S. Kellicott, of Buffalo, N. Y. 
The price we do not know. 

fo) 
Tue STANDARD MICROMETER.—— 

This micrometer, now belonging to 
the American Society of Microscop- 
ists, is held by the Treasurer and Cus- 
todian of the Society, who is author- 
ized to lend it only to persons ‘‘ of 
eminent ability.” Three copies, how- 
ever, are to be made by Prof. Rogers, 
any one of which can be obtained by 
any person by depositing $10.00 with 
the Treasurer and paying the charges 
of transportation to and from the 
Treasurer’s office. In this way mi- 
croscopists will be enabled to com- 
pare their micrometers with the 
standard. 

It is the duty of the Custodian to 
make comparisons of all micrometers 
sent to him for that purpose, or to 
have such comparisons made by a 
competent person, charging a reason- 
able fee for the work. 

The charges for comparisons should 
be fixed at an early day, and it is to 
be hoped the work will be placed in 
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the hands of competent and experi- 
enced observers. 

Certificates stating the errors should 
accompany each micrometer exam- 
ined. Makers of micrometers, or 
those who sell them, could then offer 
for sale micrometers with the certifi- 
cates, adding the cost of the certifi- 
cates to the price of the micrometers. 
This would be a great convenience to 
purchasers, obviating the necessity of 
sending their micrometers away to be 
compared, which involves some risk 
in transportation. 
Now that a standard micrometer 

has been adopted and the whole mat- 
ter finally settled, it may not be inap- 
propriate to refer to our own connec- 
tion with the movement which has 
resulted so satisfactorily, and to call to 
mind a few circumstances of interest 
in connection with it. The subject 
was first brought before the Society 
by the editor of this Journat at the 
Indianapolis meeting. At that meet- 
ing the matter was referred to a com- 
mittee, and since then we have taken 
no active part in the discussions be- 
fore the Society, although our interest 
in the matter has never failed. Weare 
especially well pleased to know that 
the unselfish and meritorius labors of 
Prof. W. A. Rogers in this field are 
receiving from the Society due, though 
tardy, recognition. 

Some of our readers will remem- 
ber that there was considerable dis- 
cussion about the unit to be adopted 
by the Society. The unit proposed 
by ourselves was the ;4, mm. for the 
small divisions of the standard, and 
the >;45 mm. as the micrometric 
unit,* in which measurements were 
to be expressed. No special credit is 
due for this proposition, for it was a 
natural outgrowth of the requirements 
of the time. Yet it was amusing to 
notice the opposition aroused. Passing 

_ over the arguments directed against the 
micron unit and in favor of some di- 
vision of the inch, it will be remem- 
bered that when the 54, mm. was 

*Am. Quart. Micr. Journ., 1, 235. 
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proposed it was roundly criticised as— 
being too small, and the New-York 
Society, after commending it, was led 
to retract resolutions passed in its fa- 
vor, without, as we believed at the 
time, due consideration. Neverthe- 
less, when the matter was finally con- 
sidered with care, the ;4, mm. was 
found to be not too small but too large 
for convenience as a unit, and the 5445 
mm. or micron was finally adopted. 
The standard is precisely what was 
recommended by us more than five 
years ago. 

o—_—_ 

MicroscopicaL MATERIAL FOR 
DisTRiBUTION.— We have received 
ninety applications for oyster spat, and 
quite a large number for Barbadoes 
polycystina. The whole of the oyster 
spat has now been distributed among 
subscribers. Every applicant has, 
we trust, received a sufficient quantity 
to make two or more good mounts. 
It is probable that some have been 
disappointed with the small quantity 
sent, but all of the best material, with 
the exception of a very small amount 
reserved for personal use, was divided 
up as evenly as possible and sent 
away. We have still a very small 
quantity of inferior material remain- 
ing, which we do not wish to send 
out, although with care it might be 
utilized. 
We have to announce that the sup- 

ply of Barbadoes earth for distribution 
is also exhausted. Each of the pack- 
ages sent out contained sufficient ma- 
terial to repay the trouble of cleaning. 
The best process of treating the ma- 
terial will be given next month, as we 
have no room for it in this number. 

Some other specimens, principally 
deposits containing diatoms from cele- 
brated localities, will soon be offered 
to subscribers to this JouRNAL. Fur- 
ther announcement will be made next 
month, and the localities of the de- 
posits named. 

Oo 
Staintnc Nucier.—The columns 

of this JOURNAL contain a great va- 
riety of formule for staining and 



36 THE AMERICAN MONTHLY (February, 

otherwise preparing minute organ- 
isms for mounting, so as to reveal 
their internal structure. In giving 
Dr. Gruber’s method of staining pro- 
tozoa, in addition to the others, it is 
with the desire that our readers 
should have a method at command 
which has proved entirely successful 
by application to one of the most 
common microscopic organisms, Ac- 
tinospherium. This organism is 
best killed under the cover-glass by 
running in a 20-per-cent. solution of 
chromic acid, although Mr. Saville 
Kent recommends the use of a solu- 
tion of iodine for the purpose, as 
already mentioned in these columns. 
For killing ameebe absolute alcohol 
serves very well. Wiegert’s picro- 
carmine is the staining agent used by 
Dr. Gruber, dilute alcohol being used 
to wash the specimens. 
By staining with the picro-carmine 

the author was able, after the exami- 

nation of numerous specimens of 
Actinospherium, to observe the di- 
vision of the nucleus. This phe- 
nomenon takes place very rapidly, 
and all appearance of fission disap- 
pears very quickly after division. 
Hence it is seldom observed, and 
must be sought for with great care. 

The same is true of Amaba pro- 
tews. Division is but rarely observed 
in the nucleus, and when it does take 
place it seems to be a very simple 
form of division, in which the nu- 
cleus is first seen to divide into two 
parts, after which the new cortical 
layer of the daughter nuclei is devel- 
oped between them. 

The author thus distinguishes be- 
tween what he designates as indirect 
division, in which the nucleoli are 
primarily affected, and direct divi- 
sion, in which the nucleus divides by 
the ordinary hour-glass constriction. 

fe) 
TRICHIN& IN Pork.—A few years 

ago no one would have supposed the © 
American hog to be capable of at- 
tracting so much attention and creat- 
ing such a stir in high places as it has 
lately done. Whether the Govern- 

ment of France will be made to trem- 
ble down to its foundations for casting 
an unjust slight upon our porkers re- 
mains to be seen. 

It appears that considerable energy 
has been displayed by some persons 
in France to make it seem dangerous 
to use American pork as an article of 
diet, and, as though to keep the breeze 
blowing, one-of the gentlemen en- 
gaged in investigating the diseases of 
domestic animals for our own De- 
partment of Agriculture recently con- 
trived to get the Department into hot 
water about the matter, and has found 
it necessary to deny the authorship of 
certain remarks attributed to him and 
publicly repeated in Paris. _ 

M. Paul Bert, one of the leading 
physicians in his country, has placed 
himself in an embarrassing position 
before the world, all on account of 
the American porker. He has made 
himself responsible for the publicly 
expressed opinion that trichinaisis is 
not uncommon in France. This, 
however, is quite contrary to the 
opinions of medical gentlemen in 
general, and it appears very much as 
though M. Bert had said that which 
is not quite true for the purpose of 
injuring the prospects of the innocent 
American hog. M. Bert’s confreres 
in the medical profession must feel 
greatly flattered by his explanation of 
why he holds opinions so different 
from theirs. In brief, it isthis: They 
mistake trichinaisis for typhoid fever ! 
Such little episodes as this, perhaps, 
lead the way to a better knowledge 
of the subject than would otherwise 
be obtained, for it is likely this soft 
impeachment of French physicians 
by one of their number will raise a 

commotion that will ensure correct 
diagnosis of trichinaisis hereafter. 

To bring the matter home, when 
the subject was first brought before 
the United States authorities, it was 
impossible for them to say much 
about it. Nobody could tell what 
proportion of American pork was in- 
fested with the worms. The subject 
had to be investigated. It has been 
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investigated, and now it must be ad- 
mitted that a very considerable pro- 
portion of our pork is trichinous ; 
what proportion we cannot state, but 
it is just as well not to eat very much 
pork before it is cooked. 

There is another side to this mat- 
ter, however, as concerns the legisla- 
tion in foreign lands. Although cases 
of trichinaisis occur from time to time 
in France, and particularly in German 
countries, not one single case, so far 
as we are aware, has been traced to 
the use of American pork. There is | 

very strong probability, if we cannot 
say absolute certainty, that the salting | 
kills the worms, so that they are harm- | 
less by the time they arrive across the 
water. 

oO 
CuTTING SECTIONS IN RiBBoNs.— 

The process of cutting sections in 
ribbons, recently introduced, is much 
employed in the laboratory of the 
Johns Hopkins University, where we 
had the pleasure of witnessing the op- 
eration. We are indebted to Prof. 
W. K. Brooks for kindly illustrating 
the process and some of its results. 

The object of. the process is to en- 
able the observer to cut a series of ex- 
tremely thin sections of any soft prep- 
aration, such as an embryo for exam- 
ple, and to mount the sections in a 
series in the order of succession, re- 
taining all the parts of the specimen 
in their proper position. The value 
of the process needs no further expla- 
nation. It is carried out perfectly, 
and in an exceedingly simple manner. 

The specimen is first properly pre- 
pared, and imbedded in paraffin. The 
paraffin is then placed in the section 
cutter, which is made on the princi- 

' ple of the Rivet microtome, although 
much longer thangthe usual form of 
the latter instrument, and somewhat 
modified in the details of construction. 

_ Sections are then rapidly cut, by mov- 
ing the knife forward and backward 
within proper limits, and the succes- 
sive sections of paraffin, which are 
square, adhere together by their edges 
into a ribbon, which may grow to an 

indefinite length. It is essential that 
the paraffin be of the proper consist- 
ency and at the right temperature. 

Slides are now prepared by spread- 
ing a thin layer of shellac dissolved 
in creosote on one surface, to which 
the ribbons are now transferred, two 
or three being placed parallel on each 
slide so that the sections may be read- 
ily examined in succession. By heat- 
ing for a short time in a warm oven 
the sections become firmly attached to 
the slide, and may be mounted in bal- 
sam with very little trouble. As a 
result of this method of procedure we 
were shown a series of sections across 
the body of Zzxzgula, in which the 
arms were shown in section precisely 
as in life, and in the stomach were re- 
mains of diatoms quite undisturbed 
by the operations of preparation. 

NOTES. 

—Dr. F. M. Hamlin advises the use of 
crimson lake as a color for the ground of 
opaque mounts. When the object is 
white he considers this better than a black 
ground, but for objects of different colors 
he selects a ground which seems to show 
them best. 

—We have been much interested in the 
account by Prof. John. M. Coulter of the 
development of a dandelion flower, which 
was read at the Minneapolis meeting of 
the A. A. A. S., and has now been pub- 
lished with illustrations. Itis avery well- 
written and instructive article, especially 
for botanists. 

—Dr. Allen Y. Moore has sent us a 
slide of Amphipleura pellucida, prepared 
by himself in amounting medium, which 
he states has an index of refraction of 
2.30. Wehave not yet been able to ex- 
amine the diatom with sufficient care to 
justify any extended notice at this time, 
but we can say the appearance of the frus- 
tule is quite remarkable. It can be dis- 
tinctly seen under a low-power objective 
under circumstances that a specimen in 
balsam would be quite invisible. Dr. 
Moore states he has “had no difficulty 
in seeing the dots on the valves with my 
Spencer 4, N. A. 1.35, with Beck’s ver- 
tical illuminator, using lamplight.”’ 

—The Rev. Fayette Hurd, who has long 
been working on the problem of produc- 
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ing a cheap and at the same time a ser- 
viceable microscope that would pack into 
a small box, has finally succeeded in per- 
fecting a design which he believes will 
prove satisfactory. From the drawings 
we would say the plan seems feasible, and 
worthy of being put in practice. A really 
good and cheap microscope, that can be 
carried about in a small valise when one 
goes off for a visit, is still a desideratum. 
Mr. Hurd calculates that his will pack in a 
case 5 X2% X1% inches, inside meas- 
urement. 

—Mr. J. W. Dunkerley, F. R. M.S., has 
lately contributed some articles on the 
anatomy and development of the Wydra 
to The Microscopical News (Manchester, 
England). In his last communication he 
describes some experiments in watching 
the growth of portions of a dissected 
flydra vulgaris. A tentacle removed 
from the body showed contraction and 
expansion, and in one hour a change in 
form was observable. In seven days ten- 
tacles began to show themselves at one 
end, which was formerly the free end of 
the tentacle, and on the fifteenth day 
there were seven tentacles, and the new 
hydra began to take food. The body of 
the original hydra had been divided longi- 
tudinally and the two parts rapidly re- 
covered from their injuries, forming two 
individuals. The author finds that hydras 
which have been divided ‘‘grow much 
larger, and bud more freely than those 
not operated upon.” 

—The slides of the different forms of 
pathogenic bacteria now being advertised 
by Mr. Hinrichs, of Baltimore, are pre- 
pared by Dr. G. Marpmann, of Esens, 
Germany. We have seen several prepa- 
rations of the Baczl/us Kochiz, more com- 
monly known as B&. tuberculosis, which 
were excellent. If the others are equally 
good, we doubt not many readers will be 
glad to secure a full series of specimens. 
—The Rev. A. B. Hervey, whose name 

is familiar to all readers of this JOURNAL, 
and especially to those who study the 
marine algz, has nearly completed the 
translating and editing of a work which 
which will surely be of great value to all 
microscopists who are engaged in scien- 
tific work with the microscope. It is a 
new book by Dr. Behrens, treating of the 
methods of conducting microscopical in- 
vestigations in the botanical laboratory, 
but the American edition will contain much 
additional matter drawn from the experi- 
ence of Mr. Hervey and other American 
investigators. We await its appearance 
with much interest. 

CORRESPONDENCE. 

The ‘‘Congress’’ Nose-piece. 

To THE Epiror.—Mr. W. H. Bulloch 
has announced a new adjustable nose- 
piece as his own invention, when it is, in 
truth, entirely my own; invented three 
years ago, and shown in drawings toa 
number of microscopists at the Detroit 
meeting in 1880 and at various times since, 
and referred to briefly in my Presidential 
address at Chicago before the American 
Society of Microscopists last August. Un- 
wisely I allowed the pressure of other mat- 
ters in my too busy life to prevent me 
from taking more active measures to bring 
my invention before the general micros- 
copical public, though intending from 
month to month to send a description of 
it to your JOURNAL. Greatly disappointed 
that I had allowed myself to be so busy 
as to neglect bringing it formally and in 
detail before the A. S. M. at its last meet- 
ing, I asked Mr. Bulloch, at that meeting, 
to make up some nose-pieces according to 
my plan, that they might be shown to the 
Society at its next meeting, and brought 
into general use. He at once consented 
to do so, and I described the plan of my 
invention to him, and sketched in pencil 
its very simple details. Aftersome months’ 
delay he made it up and sent me a speci- 
men for approval and further suggestions. 
I sent a brief acknowledgment of his let- 
ter and of the instrument itself on a postal 
card, and was preparing to send a more 
detailed letter, when I was surprised by 
seeing the nose-piece figured and described 
as an invention of Mr. Bulloch’s, and a 
patented one at that. 

I greatly regret that he has taken this 
step, especially as I had freely offered the 
use of my invention to him and to Messrs. 
Bausch and Lomb three years ago, and to 
Mr. Griffith and others since. Desiring 
that microscopists everywhere should have 
the benefit of what I deemed a valuable 
improvement in the instrument,-I asked 
nothing for the privilege of its manufac- 
ture save recognition of the fact that I was 
the inventor. 

At that time, however, the time was not 
ripe. Makers and users were satisfied to 
regard the society screw, andthe double or 
triple nose-piece as quite sufficient for all 
needs, and I was too busy with other 
matters to urge my device into notice. 
Within the past year a number of other 
devices have been brought out, such as 
Sidle’s bayonet catch, Pease’s “‘ facility,” 
Nelson’s slotted screw, etc., all aiming 
to accomplish the end I had already 
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reached; so that Mr. Bulloch acceded 
very promptly to my request that he 
should make up the nose-piece he had 
thought of no importance three years 
before, and he now publishes it as the 
most perfect means yet devised of secur- 
ing the objective to the tube, and of 
rapidly interchanging one objective for 
another. I shall hope yet to be assured 
that Mr. Bulloch’s failure to credit me with 
the invention was an oversight, and, in 
that hope, will say no more about it at 
present. ALBERT MCCALLA. 

FAIRFIELD, Iowa, Dec. 31st, 1883. 
O 

Cleaning Slides and Covers. 

To THE EpiIToR.—I would like to ask, 
through the colums of your JOURNAL, for 
a simple and efficient method of cleaning 
off old balsam-mounted slides and covers. 
No doubt some of your subscribers can 
furnish the desired information, and it 
will _be as useful, perhaps, to many of 
your readers as to the writer. Gia. 

[The question is submitted to the read- 
ers of the JOURNAL who can doubtless 
contribute useful hints for cleaning slides. 
Our correspondent might try, meanwhile, 
strong sulphuric acid containing some 
crystals of potassic bichromate, allowing 
the slides to remain several days in the 
liquid.—ED. | 

MICROSCOPICAL SOCIETIES. 

The LrEHIGH VALLEY Microscopical 
Society of Easton, Pa., held an exhibition 
at the rooms of the Y. M. C. A. of that 
place on the evening of November Ist. 
Dr. Amos Seip, the president, delivered a 
short address, and a large number of fine 
objects were shown by the members. We 
make the following extracts from Dr. 
Seip’s address :— 

“The object of this meeting to-night is 
to afford our friends and all lovers of 
microscopy an opportunity to examine 
the display of the various kinds of micro- 
scopes, and to give an exhibition of ob- 
jects both natural and prepared, thereby 
showing more of the wonderful power of 
the instrument, and to afford an evening 
of enjoyment by the exhibition of some 
of the finer objects in nature and art, 
which can only be seen by its use. We 
hope also to give an impetus to the study 
of our favorite science, and possibly de- 
velop sufficient interest in the community 
that may ultimately lead to more practical 
results. The value of the microscope in 
the arts and sciences is fully acknowl- 

edged and appreciated, but as a factor in 
education in the school-room and fam- 
ily it is comparatively unknown. The 
use of a microscope in the home circle 
would not only afford a most interesting 
study and much enjoyment, but would 
go far in moulding character and devel- 
Gpniegteurniinae 8 ie 2 iy ORT Wa ee 
‘We sometimes hear it sneeringly stated 

that the microscope is overrated; that the 
benefits resulting from its use by the phy- 
sicians are exaggerated and not founded 
in fact. Why, if it were possible for me’ 
to enumerate but a tithe of its capabil- 
ities and of the advantages, nay, the ne- 
cessities, of its almost daily use by the 
physician, you would be astonished ; time 
would fail. I dare scarcely allude to the 
subject. To the physician the microscope 
is from the very first a necessity for his 
instruction. In pursuing his investiga- 
tions it gradually becomes a delight and 
attraction which captivates its employer 
and leads him on in the boundless fields of 
science which it unfolds, and illuminates 
with a beauty of design and structure of 
which no description can give an adequate 
idea, and leads him irresistibly on and 
upward through nature to nature’s God. 

‘A physician must either be himself a 
microscopist, or he must almost daily 
make use of one for the necessary infor- 
mation to practise his profession correctly, 
conscientiously, and successfully. 
“By means of this instrument, and by it 

alone, we can observe the wonderful pro- 
cess of the development of the body from 
asimple cell. With it and the informa- 
tion it gives we can now recognize and 
cure diseases that are local and parasitic, 
that were long held to be constitutional. 
By it we examine the various secretions 
and excretions of the body and at once 
determine the nature of the disease, 
whether functional or structural. By it 
the brilliant discoveries of Koch, Pasteur, 
Tyndall, and others, were rendered pos- 
sible, and which have covered them with 
undying fame. 

‘“‘ But a short time since the startling in- 
telligence was flashed from Egypt that 
Koch, the discoverer of the Baczllus tuber- 
culosis, claims to have discovered the 
cause of Asiatic cholera; that he has 
found it to be due to microscopic organi- 
zations of a thread-like character, some- 
what resembling the bacillus of consump- 
tion. Should his observations be verified 
it will add another to the triumphs of the 
microscope in modern medicine. 
“And now, gentlemen of the Lehigh 

Valley Microscopical Society, permit me to 

ae 
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congratulate you, each and all, who have 
aided in the formation of this organiza- 
tion, not yet three years old. It is grow- 
ing stronger and shows unmistakable evi- 
dence of its vitality. Let us move onward 
in the good work. Let us not forget that 
it was the genius and work of an Ameri- 
can who first taught the world how to 
make good objectives. It remained for 
the skill and energy of Spencer, whose 
angles stretched far beyond the limits 
which had been fixed as the boundaries 
of the possible, and which rendered pos- 
sible the resolution of diatoms, which. 
had previously resisted all attempts to- 
show their lines. It was the study of 
these little things which has led a philoso- 
pher to call God great in great things, yet 

_ greatest in smallest. Finally, let us hope 
that the experiences of this evening may 
strengthen the bonds of friendship ; which 
a common love for microscopic science 
has created, and this exhibition, the first, 
may not be the last, but that its display of 
instruments and objects will so interest 
all who are with us, that we may have 
their sympathy and encouragement in 
our beautiful studies and stimulate us to 
start for broader and wider fields.” 

NOTICES OF BOOKS. 

Bacteria. By Dr. Antoine Magnin, Li- 
centiate of Natural Sciences; Chief of 
the practical labors in natural history to 
the faculty of medicine of Lyons; Lau- 
reate of the faculty of medicine of Paris 
(silver medal 1876); General Secretary 
of the Botanical Society of Lyons, etc., 
and George M. Sternberg, M. D., F. R. 
M.S., Major and Surgeon U. S. Army; 
Member of the Biological Society of 
Washington ; Late member of the Ha- 
vana Yellow Fever Commission of the 
National Board of Health ; Correspond- 
ing Member of the Epidemiological So- 
ciety of London, etc., New-York: Wil- 
liam Wood and Company, 56 and 58 
Lafayette Place, 1884. (8vo, pp. 494.) 
In this book the reader will find a com- 

pendium of the present knowledge of the 
bacteria, and their relations to disease. 
It is a book that may be read with profit 
by the general reader, and is at the same 
time a valuable work of reference for the 
physician and the specialist in the study. 
of infectious diseases. 

As a translation it is capable of great im- 
provement. The Frenchidiom makes very 
bad English, anda translator should guard 
against the tendency to literally trans- 
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cribe the words of a foreign tongue. Faults 
of this nature, and occasionally errors in 
translation, occur too frequently. These, 
however, are not of a kind to effect the 
scientific value of the book. 

It is divided into two parts: 1, Mor- 
phology, and 2, Physiology of the Bac- 
teria. The second part is especially good. 
The author's position respecting the germ — 
theory of disease is both conservative and 
judicious, in the present state of knowl- 
edge. It is to be noted that the doubts of 
a careful observer are worthy of more 

_ consideration, in a matter of this kind, 
than the conclusions of many speculative 
thinkers or inexperienced investigators. 
There is no evident intention to detract 
from the value of work like that of Bur- 
don, Sanderson, Pasteur, and Koch, but 
in venturing to criticise or question some 
of their conclusions, the author manifests 
a laudable purpose to establish, if possi- 
ble, upon a basis of fact, the validity of 
the results obtained by experiment. 

The French author appears not to be 
particularly well acquainted with the work 
of American and English observers, as 
many familiar names are omitted where 
they deserve to be mentioned. 

The volume is illustrated by twelve fine 
heliotype plates, and twenty-five wood- 
cuts. Anexcellent bibliography completes 
the work, and greatly adds to its useful- 
ness. 
Fourth Annual Report of the State Board 

of Health, Lunacy, and Charity of Mas- 
sachusetts, 1883. Supplement contain- 
ing the Report and Papers on Public 
Health. Boston: Wright & Potter Print- 
ing Co., State Printers, 1883. (Pamph- 
let, pp. 260.) 
This report contains a valuable contri- 

bution, of 86 pages, on the Adulteration of 
Food by S. P. Sharples, S. B., who has 
done much valuable work on the subject- 

Exchanges. 
[Exchanges are inserted in this column without charge. 
They will be strictly limited to mounted objects, and 
material for mounting. | 

Wanted—Physiological and Pathological prepara- 
tions -in exchange for Gorgonias, Starches, Micro- 
fungi, Vegetable Hairs, &c. 

W. R. MANDEVILLE, M. D., 
154 Canal St., New Orleans, La. 

Wanted—American foraminiferal. material or slides, 
in exchange for material or slides of foraminifera from 
green sand, and other formations, or recent species. 

. H. HARVEY, 
St. John’s College, Cambridge, England. 

For Exchange—For first-class slides: One Geo. Wale 
first-class 24 objective (cost $10) and two single nose- 
pieces, made by Schrauer, cost $3 each. Address 
W.B.H., Room 27, 24 State street, New York City. 
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Serial Arrangement of Birotulate 
Spicules in Statoblasts of 

American Sponges. 

BY HENRY MILLS. 

The most common of the fresh- 
water sponges is that known as Sfoz- 
gilla fluviatilis, Bk., Meyenta flu- 
veatilis, Carter. This species, in 

some of its forms, 
occurs in most of 
our rivers and 
ponds where the 
conditions are 
suitable to sponge 
growth. The va- 
rieties are numer- 
ous in this coun- 
try, and they differ 

so widely from each other that it 
might be less confusing to regard 
some of them as distinct species.. In 
the course of my collecting tours last 
summer and fall, I gathered many 
specimens which, at first, presented 
the appearance of one or other of the 
varieties of this sponge which is de- 
scribed and figured in its typical form 
in. Bowerbank’s Work on Sponges, 
vol. 1, plate xxii, fig. 319; also by 
Carter in the Anz. and Mag. Nat. 
flistory of February, 1881. 
In the latter part of October, 1883, 

while examining a specimen found 
in Ischua creek, Franklinville, N. 
Y., I was surprised at the peculiar 
and well-rounded statoblasts, and re- 
solved not to pass them by without 
an effort to learn more about them. 
For the purpose of a more critical 
examination, I embedded a suitable 
piece of the sponge in hot paraffin, 
and cut thin sections of the statoblasts, 

Fic. 10o.—Statoblast of 
sponge. 

afterwards mounting them in Canada 
balsam. I was well rewarded for 
my trouble, for to my surprise and 
delight the wall of the statoblast in 
section presented a serial arrange- 
ment of the birotulate spicules, one 
above another (fig. 10), which was 
as beautiful as it was unique to me. 
In these statoblasts the primary ro- 
tules of the first series rest on the 
chitinous coat; the secondary rotules 
of the same series extend about half 
way through the wall. The second- 
ary series, without resting on the 
first, extends from about half way in 
the wall to the outer crust and a little 
beyond. Ina few cases, however, I 
have found three series of the birotu- 
lates, the first and third arranged as 
above, with a second intermediate. 
The appearance of these statoblasts 
in section is well shown in the figure, 
in which it will be seen that the two 
series of birotulate spicules are quite 
regularly arranged about the central 
cavity, forming a strong, resisting, 
and protective envelope. The ap- 
pearance under the microscope is 
very beautiful, as the form of the 
spicules is better seen than in the cut. 
Whether this is constant, but to be 
.seen only when the, sections have 
been cut favorably for showing their 
position, or whether it is casual and 
abnormal, further observations are 
necessary to determine. Without ac- 
curate measurement I consider the 
birotulates of each series to be alike. 
The shafts are not spined, but are 
almost cylindrical, having but little 
of the hour-glass shape, as Mr. Car- 
ter calls it, as distinguished from 
those of the ordinary Meyenta fluvi- 
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atilis. I subsequently found two 
other specimens, one from Bear creek, 
Benton Co., Iowa, and another in the 
Calumet creek, 16 miles south of 
Chicago, having the same interesting 
peculiarity. 

Although the skeleton spicules and 
statoblasts of these forms differ widely 
from each other, yet the arrangement 
and form of the birotulate spicules 
appear similar. After this discovery 
I immediately searched the literature 
at hand on the subject, but can find 
no reference nor the remotest hint at 
anything of the kind. I wrote to 
Mr. Potts of Philadelphia, who is 
good authority on fresh-water spon- 
ges. He kindly forwarded to me a 
few statoblasts of a sponge sent to him 

_ by Mr. Carter two years ago, which, 
he considers, show the same arrange- 
ment, although, as it had never been 
described nor figured, he thought it 
should be. This sponge is the Sfoz- 
gilla Meyeni of Carter, lately merged 
by him with the MWeyenza fluviatilis. 
It was discovered in Bombay, India, 
and described by Mr. Carter with oth- 
ers discovered by him at that place in 
1849. Bowerbank notices the sponge 
in his first volume of ‘‘ British Spon- 
giade,” pages 136, 137, and takes 
issue with Mr. Carter’s remarks on 
the construction of the walls of the 
statoblast. Evidently at that time 
neither of these gentlemen had noticed 
the serial character of the birotulates 
in the wall of the statoblasts. 

Since the above was handed to the 
editor for publication I have received, 
through the further kindness of Mr. 
Potts, a pamphlet describing and fig- 
urmg a similar serial arrangement of 
the birotulates by Dr. Franz Vejdov- 
sky, of Prague, and also a line from 
Mr. Carter, of England, stating that 
Dr. Vejdovsky’s paper translated, 

_ with remarks by himself, would be 
published in the February number of 
Ann. Mag. Nat. Fitstory. In a 
future paper to the JouRNAL I hope 
to figure and describe the three Amer- 
ican species found by myself. 

BurFaLo, N. Y., Jan. Sth, 1884. 

Mr. Zentmayer’s Nose-piece. 
Last month a reference was made to 

a new nose-piece devised by Mr. J. 
Zentmayer. It is illustrated in fig. 11. 

It may be of inter- 
est to briefly indi- 
cate how the plan . 

Uy OTIginated, as we 
have the account 
in a private letter 
from Mr. Zent- 
mayer. He writes 
substantially as 
follows: ‘*The 

Sj principle of at- 
A’ taching by partly 

=— _ removedthreads of 
screws and nuts is 

old and was used years ago on breech- 
loaders in Germany, later for drill 
chucks, and a gentleman in this city 
years ago attached his objectives by 
this means. I thought the matter 
over, but came to the conclusion that 
it was useless to adopt that method 
unless all the prominent manufacturers 
would agree to cut the screw-threads. 
of objectives and nut in the same rela- 
tion. Seeing the difficulty of estab- 
lishing such a relation I dropped it, 
but not without thinking seriously to 
adopt it for such stands as were fur- 
nished with my own objectives. * * * 
I dropped the matter until I saw the 
‘facility’ nose-piece and the adapta- 
tion of a collar to the objective. Thus 
the difficulty was solved. By means 
of the collar I can manufacture a nose- 
piece and collar for any objective 
without having either at hand.” 

The plan of cutting away the screw- 
thread of the objective itself which 
Mr. Zentmayer at first proposed, is 
now carried out in England by one 
manufacturer, Mr. Swift. It is an 
old plan, which has never found 
much favor for some quite unaccount- 
able reason. It will be seen from the 
illustration that the plan adopted by 
Mr. Zentmayer is to put a small col- 
lar on the objective and cut away 
opposite quarters of the threads of 
that collar, leaving the original thread 
on the objective intact. The adapter, 

Fig. 11. 
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which screws on just like an objective, 
has a jam-nut to keep it secure. 

The advantages of this nose-piece 
are that it is very small and light, the 
objectives with the rings attached fit 
in their boxes, and objectives are 
readily attached and removed from 
the stand with one hand, almost in- 
stantaneously. 

—— ( ) 

New Members of the Infusorial 
Order Choano-Flagellata, S. K. 

BY DR. ALFRED C. STOKES. 

LF: 

It has seemed surprising to the 
writer that the beautiful little zooids 
which the latest authority has grouped 
together under the title of choano- 
flagellata not only remained so long 
unseen by human eyes, but that even 
after their discovery by the distin- 
guished observer in our own country, 
Prof. H. James-Clark, they were not 
again recorded from America until 
their rediscovery in English and Ger- 
man waters. The cause could scarcely 
have been in their minuteness, al- 
though that is sufficiently conspicu- 
ous, if anything so small can ever be 
considered conspicuous, to tax the 
best of good objectives in the study 
of their structure. Aside, however, 
from the extreme delicacy of their 
membranous and collar-like food- 
trap, and the length of the filament- 
ous foot-stalk and flagellum, there is 
little about them to compel a good 
lens to pass them by unseen. It is 
true that to study the collar a high- 
power objective of the best class is 
needed, but to search for them as 
they live on the leaflets of submerged 
plants, and even to make out the 
contour of their bodies, only a good 
glass of medium power is demanded. 
The writer has little trouble in finding 
them by searching about the AZyrzo- 
phyllum and other aquatic weeds 

_ bearing similarly dissected leaves, 
with a Tolles’ 45-inch objective, go° 
to 120° aperture. Yet it must be re- 
membered that in this case familiarity 
leads to a confidence’ in the ordinal 

identity of the brilliant object that 
greater amplification seldom destroys. 

The reader surely understands that 
I am not making the absurd claim 
that an unknown infusorian 0.0002- 
inch long can be identified with a 
#;-inch objective. But for an obser- 
ver familiar with the appearance of 
the choano-flagellata such a glass will 
suffice to pick them out, and to an 
educated eye it will, among the sal- 
pingcecze more especially, frequently 
indicate their species. I refer to this 
particular objective by the lamented 
Mr. Tolles because I have had no ex- 
perience with any other of the same 
denomination. ‘The members of the 
order to which these papers more 
particularly refer, however, although 
first noticed with the Tolles objective, 
were studied with Bausch and Lomb’s 
homogeneous 4, N. A. 1.43, and a 
similar immersion ;1,, N. A. 1.35, by 
Spencer, and a water-immersion +) 
of 175° by the former makers. 

Whatever may have been the cause, 
these exquisite flowers of the lakes 
and seas were apparently forgotten 
until Mr. W. Saville Kent discovered 
in England Prof. James-Clark’s spe- 
cies of Codosiga and Salpingeca, 
adding many new forms to those gen- 
era, besides establishing the genera 
Monosiga, Astrosiga, and Desma- 
rella. In Germany little has been 
done among them ; in our own coun- 
try still less. Whether this is because 
of their minuteness, the small number 
of observers, or the use of French 
triplets, is a question; but the fact 
remains, and is all the more a cause 
of wonderment when we consider 
their abundance and almost cosmo- 
politan habitat. 

The following presumably unde- 
scribed species of Codosiga (fig. 12) 
is a very characteristic form, found in 
considerable numbers attached to the 
dead and decaying leaflets of JZyrzo- 
phyllum from an aquarium. Aside 
from its distinctive shape, it has one 
marked peculiarity which has not be- 
fore come to my notice with any other 

of these creatures. It is that of fre- 
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quently masquerading as a species of 
another genus. When a colony, 

which I have never 
seen composed of 
more than four indi- 
viduals, has been un- 
der observation for a 
short time, one of the 
zooids suddenly, and 
for no discoverable 
reason, often droops 
and hangs against 
the foot-stalk like a 
flower withering on 
its stem. A moment 
later it begins a rapid 
rotation on its longi- 
tudinal axis, and, 

having twisted itself 
free, dartsinanuncer- 
tain, zig-zag course 
backward through 
the water. I have 

seen this occur only when the colony 
is formed of two members. Occasion- 
ally another method of parting com- 
pany is adopted. The discontented 
one visibly lengthens its special foot- 
stalk until it is two or three times the 
height of the body, and then twists 
free. The part of this freshly-formed 
pedicel left on the primary foot-stalk, 
as well as that carried off by the mi- 
grating animal, does not harden in the 
water, but speedily becomes invisible, 
in the former instance seeming to melt 
away, in the latter to be absorbed. 

After a longer or shorter voyage 
the traveller settles down somewhere 
and proceeds to erect a pedicel of its 
own, so that the preparation on the 
stage soon shows many collar-bearing 
monads suspended from the cover- 
glass, lifting themselves from the slide, 
or resting on the water-weed, each 
new foot-stalk varying in length with 
age, and bearing but one terminal 
zooid. It is now a monosiga, only 
needing to assume a method of repro- 
duction by transverse fission to remain 
a monosiga ; and the observer, unless 
he has first become acquainted with a 
normal colony, and has witnessed the 
results of these curious antics, would 

Beil: 
Fic. 12. — Codosiga 

florea, n. sp. 

be more than excusable for a wrong 
classification of the little creatures. 
Its reproductive division is, however, 
longitudinal, as with all species of its 
genus. 

The shape of the body during the 
monosiga-phase does not conspicu- 
ously vary from that of the mature 
animals composing a colony. It is 
shortly campanulate, the height, 745, 
to zjp-inch, but little exceeding the 
width, the posterior part usually 
evenly rounded, very seldom tapering 
to the pedicel, and bearing on the an- 
terior body-half a characteristic, equa- 
torial groove or depression. In form 
it is somewhat changeable. Asa mo- 
nosiga, the part immediately beneath 
the insertion of the collar expands, 
the opposite extremity contracts, and 
the creature then presents an appear- 
ance amusingly like the corolla of a 
monopetalous flower. Asa codosiga 
the bodies at the insertion of the foot- 
stalk at times somewhat tapers, and 
the internal or opposing surfaces be- 
come flattened, thus giving the ex- 
terior lateral outline a somewhat 
gibbous contour. 

The depression surrounding the 
body is permanent. When the ani- 
mal is killed with picro-carmine it 
sometimes expands greatly in front 
and to the rear of this groove, so that 
the dead body becomes fiddle-shaped. 
This change I have not observed to 
take place after using other chemicals, 
and not always with picro-carmine. 
The slender pedicel of course varies 
in length with the maturity of the 
creature it supports. When of age, 
or often when the zooids part com- 
pany, each to assume the monosiga 
phase, the pedicel is usually from six 
to eight times the height of the body. 
Instances do rarely occur when the 
body of a single animal is only one- 
fourteenth the height of the foot-stalk ; 
the little zooid having apparently 
spent its substance in the formation 
of a stem that shall over-top all its 
competitors. Similar occurences are 
not so uncommon among individuals 
of the genus Homo. 
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The attractiveness and the delicacy 
of this pretty creature elude the pen- 
cil and the graver. Be the portrait 
ever so accurate, it still lacks the 
charm of the living original. I have 
never seen it, either standing alone or 
as a true codosiga, without thinking 
of a garden in the spring with its 
lilies-of-the-valley blooming in the 
shade. Associating it with the flow- 
ers is a pleasure ; so, as a new species, 
Codosiga florea, let it be. The fol- 
lowing description will probably be 
sufficient for its identification :— 

Codosiga florea, n. sp.—Body 
shortly campanulate, the length but 
slightly exceeding the width, the 
change in shape consisting chiefly of 
an anterior marginal dilatation, usual- 
ly rounded posteriorly, and bearing on 
the anterior body-half a permanent 
equatorially disposed groove ; pedicel 
slender, eight to ten times the body | 
in height, the secondary pedicels 
short; contractile vesicles several. 
Length of body 744, to 3j4;-inch. 
Habitat.—Fresh-water. Solitary. 
TRENTON, N. J. 

O 

Structure of the Diatom-Shell.—I. 

Ey sjACOR (D., COX, LL. D., F. Rs M.S., 
PRES. AM. SOC. OF MICR. 

I propose to give some of the re- 
sults of a series of observations upon 
the structure of the diatom-shell, 
reaching through a number of years 
past, and of which my note-books 
contain full memoranda. ‘These ob- 
servations have been repeated, varied, 
and verified, until the conclusions 
drawn from them seem to be based 
on sound induction from solidly es- 
tablished facts. I shall endeavor, 
however, to state my methods of ex- 
amination and the kinds of examples 
used in such a way that students of 
this department of microscopical bot- 
‘any may easily follow and repeat my 
experiments. 

In observations with transmitted 
light I prefer balsam-mounted slides, 
illuminated by a narrow, central pen- 
cil of light. My illuminator has usu- 

| 

ally been the Webster achromatic 
condenser with a metal slide behind 
it having an opening a quarter of an 
inch in diameter. When used with 
lamplight a pale, violet-blue glass 
modifier is behind the condenser. 
Oblique light is necessary for the res- 
olution of fine strize, and every method 
of examination is to be used for com- 
parison ; but the confusion caused by 
shifting and crossing diftraction effects 
at every change of the mirror is to be 
avoided as likely to lead to error in 
studying the shell-structure. Hence, 
the choice of the small central beam 
of light, made as free from glare and 
cross-lights as possible. The object- 
ive, on the other hand, should be of 
largest aperture, for experience and 
comparison quickly prove that such 
a glass has great superiority in the 
way in which it takes hold of a sur- 
face and defines the edges of .areole 
and of fractured margins of the silici- 
ous plates, and discriminates films 
and laminz ‘in different planes. 

In working with reflected light, it 
is worth while to seek every assist- 
ance which skilful opticians can give 
us. Every increase of power in the 
examination of diatoms as opaque ob- 
jects is a great gain, and there is no 
direction in which painstaking labor 
brings a better return. For this rea- 
son glasses of large working distance 
are very desirable. Mr. Tolles’ quar- 
ter-inch objective with tapered nose 
is a valuable lens for such purposes. 
Bausch & Lomb are also making an 
excellent quarter-inch of about sev- 
enty-five degrees angle which can be 
used on opaque mounts. Problems 
which seem almost insoluble when 
objects are examined by transmitted 
light are sometimes cleared up ina 
moment when they are treated as 
opaque objects. 

The vertical illuminator also gives 
us a mode of using reflected light 
with high powers, the value of which 
can hardly be overestimated. It is 
sometimes said that it is only of use 
for those parts of objects which are 
in actual contact with the cover-glass ; 
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but this is a mistake. It is useful for 
all that is within the working distance 
of the objective. It requires a more 
careful collar- -adjustment of the glass, 
and an attention to the manipulation 

of the light which is troublesome ; 
but it gives us facts which we can 
get in no other way. It is almost 

impossible to get the field free from 
glare, but this is chiefly due to the 
reflection of light from objects not in 

focus, and does not prevent our get- 
ting sharp delineation of the surface 
which is properly focussed upon, and 
the discomfort and inconvenience can 
well be borne for the sake of the in- 
crease of knowledge of objects which 
we get. It has been a rule with me, 
therefore, to consider my examination 

of any diatom incomplete until the 
diatom has been subjected to careful 
and repeated observations with the 
vertical illuminator. It is a matter of 
regret that it is not always easy to 
obtain for this purpose dry mounts of 

thoroughly well-cleaned material 
burnt upon the cover-glass. 

Triceratium favus.—in studying 
the diatom-valve, the natural course 
is to begin with the coarser and more 

strongly marked forms, and proceed 
toward the finer and more delicate. 

Microscopists are generally agreed 
that the hexagonal marking of 77ye- 
ceratium favus, of Cosctnodiscus 
radzatus, and of other species of simi- 
lar appearance, is caused by an ar- 
rangement of cells of true honeycomb 
form. That these areole are closed 
at one end has been proved in the 

case of TZriceratium by the well- 
known appearance of smaller dots 
within the hexagons; but whether 
both ends are closed has been a vexed 
question, which it is almost impossi- 
ble to decide from the study of trans- 
parent specimens. Here the exami- 

nation of an opaque mount quickly 
removes all doubt. Take Méller’s 
beautiful slide of Cuxhaven diatoms, 
mounted opaque for the Lieberkuhn, 
and use upon it one of the quarter- 
inch objectives mentioned above, or 
Spencer’s two-thirds of forty-seven 
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degrees with a half-inch solid ocular. 
If we find a valve of 7. favus with 
the convex side uppermost, we shall 
see a white surface, regularly studded 
with circular bosses, or dark spots, 
looking as if they were a bubble-like 
film. of the silex lifted a little above 
the general surface. Each of these 
is in the centre of a hexagon distinctly 
traced about it, and when the surface 
is accurately in focus we find that 
there is no elevation of the dark spot, 
but that the appearance is due to the 
fact that the silex is extremely thin 
over it, being, therefore, nearly black 
and transparent, like very thin clear 
ice in a pond, whilst it grows thicker 
toward the walls of the areola, assum- 
ing the dead-white appearance which 
gives all the thicker diatoms on the 
slide the look of biscuit porcelain. 
The three horns, and the general con- 
vexity of the valve, show that we are 
looking at its outer surface. Let us 
find now, as we easily may, a valve 
with its concave or inner surface 
turned upward. If we use the binoc- 
ular instrument, the depth of the 
hollow shell and the projection of the 
sides of the valve toward us are very 
striking. With the higher ocular we 
notice that the walls of the valve are 
quite thick, and that they have cross- 
lines indicating a cellular structure. 
On focussing upon the interior surface 
of the shell we find the same black- 
line tracing of hexagons which was 
seen on the convex surface, but the 
area of each hexagon is flat and white. 
Careful examination with the highest 
ocular the objective will bear shows 
that the white surface is dotted. 
We must now seek the assistance 

of a more powerful objective and 
the vertical illuminator, using a dry 
mount of any gathering in which the 
Triceratium is found. The conclu- 
sions we have drawn from the appear- 
ance of the convex surface of the 
valve are now corroborated, and we 
find the concave surface strikingly 
even, the hexagonal marking being 
only a dark outline in the general 
plane; but we also find that the dots 
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which we had glimpsed before are a 
regular system covering the whole 
surface, and radiating in straight lines 
from the centre of the valve to the 
sides of the triangle. This inner film, 
therefore, if it were separated from 
the honeycomb behind it, would be a 
shell of itself, marked somewhat like 
Trinacria Regina, but much finer. 
The dark hexagonal lines show the 
attachment to the deep hexagonal 
walls of the areole within, and the 
dark spots upon the upper surface 
of the valve show that the upper ends 
of the areolz are dome-shaped within. 
A valve inclined at an angle to the 
light will show that these spots 
are not holes in the upper surface, 
but that the silex film is continuous 
and evenly curved with the general 
contour of the shell. 

Returning now to a balsam mount, 
and using a high power with trans- 
mitted light, it will be found that in 
the case of a valve with the concave 
side toward the eye, after adjusting 
the lens carefully upon the finely 
dotted film, we may lower the tube 
and find the ‘‘ eye-spot” in a plane 
considerable lower. Or if we choose 
a valve with the convex side upward, 
after focussing sharply upon the edge 
of the hexagons, we shall have to 
go deeper to bring the ‘‘ dots” into 
focus. In the last case the upper 
lamina of the shell, being without dis- 
tinguishing marks, is not visible by 
transmitted light. 
We have thus been led to the con- 

clusion that the TZréceratium is 
formed of two laminz connected by 
a hexagonal net-work, of which the 
areole are about as deep as the diame- 

ter of the hexagons; that the inner of 
these laminz is finely dotted with 
lines of puncte radiant from the cen- 
tre of the triangle, and that the outer 
lamina is very thin over the centre of 

. each hexagon, to which it is firmly 
connected by the walls of the areole, 
which are thickened so as to give a 
hemispherical interior form to the 
upper end of each. , 

Eupodiscus argus.—The structure 

of Hupodiscus argus was at one time 
a good deal discussed, and Mr. Stod- 
der gave what seems to be nearly the 
true description of this shell. The 
opaque Cuxhaven slide is full of ex- 
cellent examples of it, and the quar- 
ter-inch objective suffices to determine 
its form beyond dispute. The convex 
surface is found to be deeply pitted 
with irregular areole having very 
thick walls, looking very much like 
the exterior of a peach stone in the 
character of the depressions and 
their relative size when compared to 
the thick walls around them. No 
shifting of light gives any trace of 
a film covering these areolz on this 
side; but they retain the dead-white 
color in whatever direction they are 
seen. Broken fragments found here 
and there show the section of the 
areole, with the boldly-projecting 
and heavy net-work of walls. ‘The 
processes stand out like horns of the 
clearest glass. The concave surface 
presents a striking contrast to this. 
It is smooth and well glazed, but on 
carefully manipulating the light we 
find in this, as on the inner surface of 
the Zrzceratzum, a system of dots in 
radiating lines, resembling a good 
deal the marking of Actznocyclus 
falfsiz, a shell which is also abund- 
ant in this gathering. On the inner 
surface of the Hupodiscus will also 
be found indentations marking the 
bases of the processes and fitting into 
them. 

In examining transparent slides of 
the same material, I have occasion- 
ally found a shell of &. argus in 
which the heavy net-work had been 
partly removed by accident, and the 
semi-opaque and characteristic ap- 
pearance which the valve ordinarily 
has was in contrast, side by side, with 
the interior film, as if the specimen 
had been artificially prepared for the 
demonstration. The areolation varies 
in different shells. In some it is al- 
most as regular in pattern as some 
examples of Cosctnodiscus radiatus. 
In others it is hard to see any ap- 
proach to regularity of arrangement, 
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but the type may be fairly considered 
a subhexagonal arrangement of areolz 
in the outer lamina of the valve, the 
walls of these areole being extraor- 
dinarily thickened outwardly, making 
a rough honeycombed surface. ‘The 
inner lamina has its independent sys- 
tem of very fine circular dots in radi- 
ating lines, and some of these are 
seen at the bottom of the bright areolz 

when the diatom is examined by 
transmitted light. 

Coscinodiscus Oculus -TIridis. — 
This diatom has also been the subject 
of discussion, the result of which is a 
general agreement that its hexagonal 
markings indicate the walls of true 
areole, which lie between two plates 
in a manner similar to that which we 

have found in 7rzceratium favus. 
Mr. Stephenson reported some years 

dzO NVA Ie /e vols 0p. 1). lis 
examination of it in bi-sulphide of 
carbon, and noted the fact that the 
inner lamina was sometimes found 

separated from the outer. He found 
the hexagons persistently attached to 
the outer lamina, only the faint out- 
line being seen on the inner plate 

when detached. ‘This latter, how- 
ever, showed ‘‘eye-spots” approxi- 
mately in the centre of each hexagon, 
and these consisted of circular con- 
cavities in the lamina of about half 
the area of the hexagon. He also 
noticed teeth projecting from the hex-, 
agon sides upon the upper (outer) 
lamina, giving, in one position of the 
objective, the appearance of a row of 
circular dots around the margin of 
the areolez. In only one respect would 
I differ from his principal conclu- 
sions. He thought the ‘‘ eye-spots” 
open at their centre. Examining the 
valve as an opaque object with the 
vertical illuminator and a high power, 
it will be seen that the film is un- 
broken, and completely closes the 
cell in this case as in 7rdceratcum. 
Near the centre of the eye-spot it is 
so thin that it cannot be easily de- 
tected by transmitted light, and might 
readily be supposed to be wanting. 

Where the outer lamina (on the 
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convex surface of the valve) meets 
the hexagon walls, little coste or 
angle-ribs run down from the walls 
and extend upon the face of the film, 
like minute buttresses. These are 
not found in all specimens of the 
shell but only in the larger ones. In - 
such a slide as Peticolas’ diatoms from 
Calvert Co., Md., a majority of the 
valves of this diatom show this feature. 
The bases of the angle-ribs run into 
each other making a semi-circular 
outline, which by repetition makes a 
scalloped margin, the points pointing 
inward. ‘This, when the objective is 
a little out of focus, gives the appear- 
ance of a circlet of dots. I have, 
however, found some examples of 
very large shells in which the whole 
surface of the hexagon is covered with 
dots as in 7. favus. The tendency 
to support by coste a thin film 
covering an areola, in the manner 
described, is not confined to Coscznxo- 
discus. . have in another place 
(Am. Fourn. Micr., vol. iii, p. 127) 
noticed the same in /sthmza nervosa, 
and it will be found in other genera 
also. 

Another fact in the variation of 
Coscinodiscus is important. In both 
the Calvert County and the Notting- 
ham deposits a great many valves 
will be found in which the hexagonal 
areolation is not complete. On one 
edge of the shell it will be found that 
the areola have diminished in size, 
changing from hexagons to circles, 
and leaving a considerable hyaline 
space between, instead of being boun- 
ded by the common hexagon walls. 

Those who may have access to the 
series of photographs of diatoms 
made by Dr. Woodward at the Army 
Medical Museum, will find among 
them a splendid picture of such a 
shell. This defect in areolation is 
usually on one segment of the valve, 
and the contrast is like that of soap 
bubbles crowded together in one place 
and separated in another, as seen in 
experiments in the laboratory upon 
the tension of elastic films, which 
may possibly be more closely related 
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to our subject than by mere similarity 
of form. My present use for such 
examples, however, is as types of the 
appearence of circular areolz in sili- 
cious films. As there is no dispute 
that the hexagons are true areole, 
there can be as little that these circles 
in the same valve are such. It is 
well, therefore, to observe them with 
different powers, and to get with low 
objectives their appearance under 
similar apparent magnification to that 

which the finer dots will have under 
high powers. With a good glass at 
best adjustment the margin. of the 

areole will be sharply defined, the 
thicker part of the shell will be of a 
delicate pink color, and the light in 
the centre of the areole a greenish 
white which corresponds closely with 
the color of the empty part of the 

field. It is worth while to spend 
some time in making these appear- 
ances familiar ; for by studying them 
both when beyond and when within 
the focus, we shall get a good test of 
the way in which circular areole 
behave, by which we may judge of 
other much smaller dots which we 
shall have occasion to examine. 

( Zo be continued.) 

O 

A New Method of Mounting Hydra. 

Who that has seen the beautiful 
flydra viridis gracefully waving its 
delicate tentacles, while swaying from 
a rootlet of Lemna or a filament of 
Vaucherta, has not wished to per- 
manently preserve the pretty zoophyte 
thus expanded? The ardent micro- 

scopist will probably have found the 
accomplishment of this to be no easy 
matter, for ydra has an aggravating 
way of dying only when retracted into 

a dumpy little lump, studded with 
stubby knobs where a moment before 
the long arms were waving from a 
slender body. I have spent many an 
hour in endeavoring to devise some 

plan by which this interesting little 

polype could be killed so quickly as 
not to give it time to contract. The 
various fixing fluids which have been 

from time to time recommended, such 
as osmic, pyroligneous and picro-sul- 
phuric acids, were duly tried, as was 
also the method of gradually stupefy- 
ing the animal with small successive 
doses of alcohol; but the results in 
each case were far from being satis- 
factory. At last the following simple 
process was hit upon, which has ac- 

complished the desired end more 
perfectly than any I have seen pub- 
lished :— 

Have in readiness a slide upon 
which a well-dried cell of sufficient 
depth has been turned. Then, from 
a gathering of hydra, transfer a sufhi- 
cient number of individuals (the more 
fully developed the better) very care- 
fully by means of a camel’s-hair brush 
or a pipette to a drop of water spread 
near the end of a plain glass slide, 
and place the latter upon a table in 
such a way that the end with the 
drop projects about two inches over 
the edge. This is easily done by 
placing a weight upon the opposite 
end. After allowing the slide to re- 
main perfectly undisturbed for three 
or four minutes, hold a lighted coal- 
oil lamp so that the top of its chim- 
ney is very near the slide, but a trifle 
above it. The hydras will then ap- 
pear brightly illuminated, and it can 
be easily determined by the unaided 
eye whether or not their tentacles are 
fully extended. If they are, quickly 
move the lamp directly under the 
drop, with the top of the chimney 
about an inch beneath the slide, and 
hold it in that position for about 3-5 
seconds, the exact time depending 
principally upon the intensity of the 
heat. Then quickly remove the slide, 
and place it upon a slab of marble or 
metal. When cool pour the drop 
containing the zoophytes into the pre- 
pared cell on the slide which has 
been held in readiness; add a drop 
or two of a suitable preservative fluid, 
arrange the little animals, if neces- 
sary, by means of a needle or camel’s- 
hair brush (using very great care, 
however, as the tentacles will be de- 
stroyed by the least rough handling), 
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cover with thin glass, and finish as 
in the case of any fluid mount. 

If the foregoing directions are care- 
fully followed, and the completed 
slide be examined with paraboloid or 
spot-lens illumination, as well as with 
ordinary transmitted light, I think the 
observer will be well pleased with the 
result. The process seems to succeed 
peculiarly well with the brown hydra 
(Af. Vulgaris). 

I am inclined to think that with 
certain modifications the use of this 
‘‘hot-water cure” may be given a 
more extended application, and I 
should be pleased to learn of any 
successful attempts in such direction. 

A. H. BRECKENFELD. 

San Francisco, Cal. 

re) 

Notes on Stentor Coeruleus, or the 
Blue Stentor. 

In studying the infusoria that abound 
in the small lakes in this vicinity, I 
have occasionally noticed several in- 
dividuals of the stentor family, and 
have been somewhat puzzled to ac- 
count for the presence inside of some 
of the blue stentors (S. Ceraleus, 
Ehr.) of other infusoria of compara- 
tively large size, plainly seen through 
the beautiful transparent ectosarc, 
which resembles a blue lace bag with. 
a fringe of cilia around the large end. 

My attention was attracted more par- 
ticularly to this infusorian by once 
seeing a stentor with a large /Voteus 
guadricornus inside ; but, not being 
satisfied whether the noteus was in- 
side or outside, and knowing how 
easy it is to be mistaken, I watched 
the creature long in its graceful wan- 
derings to and fro in its now limited 
world under the lens. In course of 
time the tiny watery world began to 
evaporate, and the beautiful blue 
swimmer and his countless compan- 
ions found themselves becoming 
nearer neighbors, and the  stentor 
stopped to take in the state of affairs, 
and so afforded me a good opportu- 
nity by focussing to determine that 
the noteus was indeed inside. Soon 
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afterwards the stentor voided an empty 
carapace, a dead, cleaned-out shell, 
and went on his way, doubtless re- 
joicing at his sumptuous repast. My 
eyes being weary, I took a last look 
at my blue pet who had given me an 
evening’s instruction and amusement, | 
still puzzled to account for the pres- 
ence of the noteus in the stentor. 
The question was, How did the no- 
teus get through that beautifully made 
oral aperture, fringed with its deli- 
cate waving cilia, without tearing it 
all to pieces? Last summer, having 
snatched a few moments from the 
busy cares of every-day life, I sought 
out the home of the stentors, and, 
arriving at their secluded spot, and 
taking a dip with a small tin spoon, 
I found on examining the material 
with a common pocket lens that the 
water was quite blue with countless 
myriads of stentors. Filling a small 
bottle, I hastened home to study them 
in all their glory, for I have not been 
able to keep them for any length of . 

time. Upon further examination I 
found Rotifer vulgarts, Paramecium 
aurelia, Coleps hirtus, and many 
smaller infusoria in great abundance, 
upon which the stentors had been 
feeding quite freely, for the rotifers 
and paramecia were plainly visible 
inside—the rotifers in a contracted 
state and surrounded by a transparent 
envelope. After watching the oral 
aperture in vain for some consider- 
able time, I could not discern that a 
single rotifer or paramecium passed 
in that way ; but at last I saw one of 
the stentors with a rotifer in close 
proximity, surrounded by the above- 
mentioned transparent envelope, and 
after careful observation I have come 
to the conclusion that the blue stentor 
not only takes small food particles 
through the oral aperture, but that 
it has the means of projecting portions 
of its protoplasm to serve the purpose 
of capturing its prey, for the rotifers 
and paramecia under consideration 
were slowly drawn into the body, 
still surrounded by a transparent en- 
velope, and were gradually absorbed. 

ee 

ee 
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Sometimes two or more rotifers were 
seen together in the same stentor, un- 
dergoing absorption. All movements 
of the prey ceased when caught by 
the Rhyopod-like extension of the 
stentor, who did not seem at all in- 
convenienced by the presence of his 
neighbors within, but kept up its 
graceful wanderings to and fro as at 
first. Now, if any of the readers of 
the JouRNAL who are studying the 
infusoria of other localities have any- 
thing that will throw any light upon 
the subject, I would be thankful for 
the benefit of their experience. I[ 
have looked through Carpenter’s, 
Kent’s, and other smaller works, but 
the subject is not mentioned, except 
the taking food particles through the 
oral aperture brought there by the 
action of the constantly-waving cilia. 
Nothing is said about the stentor hav- 
ing the power of extending its proto- 
plasm for the capture of larger prey. 

MiInNEAPOLIs, Minn. 
O 

Microscopical Technic. 

HWM MOUNTING IN GENERAL. 

Before describing the processes of 
mounting, it is advisable to give a 
brief account of the different methods 
employed, and to offer a few sugges- 
tions intended to aid the novice in 
selecting the proper method for what- 
ever specimen he may wish to pre- 
serve. 

If any thin, transparent specimen, 
such as a piece of feather, fibres of 
cotton or wool, for example, be placed 
under the microscope and examined 
while dry, and portions be then ex- 
amined successively in water, glyc- 
erin, and spirits of turpentine, it will 
be observed that the successive media 
cause the fibres to appear clearer and 
more transparent as we pass from one 
to the other in the order named. On 

_ seeking for the explanation of this 
fact, it will be found that as the light- 
refracting power of the liquid in- 
creases, the objects immersed in it 
seem to become more and more trans- 

parent. When we look at a trans- 
parent object with the microscope, 
throwing the light upon it and through 
it from the mirror below in the usual 

way, the visibility of the object is de- 
termined by the refractive power of 
the object, as compared with that of 
the medium by which it is surrounded. 
When the difference in refractive 
power is considerable the object is 
distinctly seen. When the difference 
is slight the object becomes almost 
invisible. If a piece of glass be 
plunged into a bottle of Canada bal- 
sam, it becomes almost lost to sight, 
because balsam and glass refract light 
almost equally. in water it is some- 
what more visible, but still not so 
distinctly as in air. Advantage is 
taken of these facts in mounting mi- 
croscopic objects, and it will readily 
be inferred that the appearance of an 
object will depend greatly upon the 
method of its preparation. 

Besides affecting the visibility of 
an object, depending upon its refract- 
ive power, the mounting medium 
often affects the appearance of the 
object in another way, by making it 
more transparent. This it does by 

filling up the pores and interstices 
with a medium that is transparent 
and of a refractive power somewhat: 
greater than air. A piece of thin 

paper or a thin shaving of wood is 
translucent, but water or oil will 
make either of them almost transpar- 
ent. A longitudinal splinter of a 
match cut as thin as possible with a 

pen-knife is an excellent specimen to 
experiment with to observe different 

effects in mounting. If the splinter 
be placed on a slip with water and a 
thin cover-glass applied, it is prob- 
able that the beauty of the specimen 
will be greatly marred by numerous 
minute circles with comparatively 

thick and black borders distributed 
here and there. In some places the 
woody structure will be clear and 

transparent ; in others it will be filled 
with black lines, more or less discon- 
tinuous. All the black portions are 
caused by air, either in bubbles or 
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filling the channels or tubules in the 
wood. It'is obvious that the air must 
be removed in some way. ‘This can 
easily be effected by boiling the wood 
in water. It will then ae seen that 

the water has filled up the pores of 
the wood and made it transparent. 

If the same piece of wood be placed 

in glycerin and then examined, it will 

appear still clearer. Another piece 
may be placed in turpentine, and then 
covered with balsam on a slide to 
make a further comparison. 

If a piece of ground glass be exam- 
ined with a microscope, the surface 
will appear very rough. A layer of 
Canada balsam will cause the rough- 
ness to disappear, because the parti- 
cles that caused the rough appearance 

are now optically continuous, and the 
light passes without interruption 

through the glass into the balsam and 

to the. eye, Tn erinding sections of 
hard substances, it is usual to polish 
the surfaces intended for examina- 
tion, but polishing is not always nec- 

essary if the surface be covered with 
balsam, for the scratches are then in- 

visible. 

A few such observations as are 

mentioned above will be invaluable 
to the beginner in microscopical 
mounting. They will teach him to 
select the proper media for mounting 

his specimens, which many persons 
only learn after much waste of time 

and material. 
We shall describe the methods of 

mounting under four heads: 1. Dry 

mounting. 2. Mounting in gelatin- 

ousmedia. 3. Mounting in resinous 
media. 4. Mounting in ene 

As a rule, dry mounts are to be 

used with light condensed upon them 
from above the stage. When objects 

are mounted to be examined by light 
transmitted through them, as trans- 
parent objects, they are seldom ex- 

amined in any other way. Occasion- 
ally, however, such specimens are 
examined with hght condensed upon 
them from above, and some very 

beautiful preparations of this kind 

can be made, as will be learned from 
a future article. 

We have already several times 
spoken of the beauty of specimens 
rather than of their interest in a sci- 
entific sense. It may be asked whe- 
ther it be a principal aim of the mi- 
croscopist to prepare beautiful objects. 
Some persons may say there has been 
too much of such work done by mi- 
croscopists already; the time could 
be far more profitably spent in re- 
search. We may regret that there 
is not more thorough scientific work 
in progress among the microscopists 
of the country, but we would not, 
therefore, despise the work of those 
who, without the intimate knowledge 
of the biologist and the specialist in 
science, find pleasure in the world of 
rare beauty revealed by the micro- 
scope. ‘Theirs is a study of nature, 
not deep, not fully appreciative, but 
good, elevating, educating. There- 
fore it is worthy of encouragement. 
The preparation of a beautiful micro- 
scopic specimen is worthy of emula- 
tion, even though it be only that one 
may have something beautiful to show 
to one’s friends. Whatever is beau- 
tiful exerts an influence tending to 
elevate all who are able to appreciate 
it. 

——O0—_ 

New EKye-piece Micrometer. 

Prof. W. A. Rogers, of Harvard 
Observatory, has again laid micro- 
scopists under obligation by making 
an eye-piece micrometer for high 
oculars. It is a cover-glass of proper 
size to fit above the diaphragm of a 
4-inch or 2-inch ocular, ruled in a 
scale with the fifth and tenth lines 
longer, and so fine as to need. the’ 

magnifying power of the eye-lenses 
to separate the lines well. The high- 
power ocular separates also the striz 
of diatoms, or other minute subdi- 
visions of objects, and the scale en- 
ables one to count them with a 
readiness and ease which has not 
before been possible. It is a simple 
and inexpensive thing that takes the 
place of the most expensive spider- 
web micrometers. 

Jj. Dae 
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EDITORIAL. 

Publisher’s Notices.—All communications, re- 
mittances, exchanges, etc., should be addressed to the 
Editor, P. O. Box 630, Washington, D. C. 
Remittances should be made by postal notes, money 

orders, or by money sent in registered letters. Drafts 
should be made payable in Washington, New York, 
Boston, or Philadelphia. 

Subscription-price before April rst, $1 per year, in 
advance. All subscriptions after this month begin 
with the January number. After April 1st the sub- 
scription-price will be $1.50. ° 
The regular receipt of the JourRNAL will be an ac- 

knowledgment of payment. 

SPECIAL NotricE.—We would call 
special attention to the fact that this 
month is the last during which sub- 
scriptions for the current year will be 
received at one dollar. After the 
first of April no orders will be taken 
for less than one dollar and a half. 

fo) 
CoLLECTING SPECIMENS.—Mr. J. 

Levick, President of the Birmingham 
Natural History and Microscopical 
Society, in his presidential address, 
recently delivered, described a meth- 
od of collecting microscopic objects 
which is somewhat novel. He uses 
a net and a small copper grapnel or 
four-pronged hook, which he throws 
out fifty or sixty yards into a pond, 
and draws in by means of a strong 
plaited cotton or flaxen line. The 
grapnel is made of soft copper wire, 
known as No. g, B. W. G., cast to- 
gether with solder. If the hook 
catches upon any obstacle, the line is 
strong enough to straighten the soft 
wire, and thus bring it ashore. The 
net is of fine French canvas, or, for 
the more minute specimens, a finer 
muslin net is used. 

Mr. Levick claims great results 
from the use of such an apparatus. 
The net, passing through such a dis- 
tance in the water, is likely to collect 
something even from waters where 
but little life is found. 

Mr. Levick recommends a garden 
pond instead of indoor aquaria for 

_those who wish to study microscopic 
life. He has one 8 feet in diameter, 
2 feet 6 inches deep, with a good 
slope inside. It is made of brick, 
lined with asphalt, and stands 18 
inches above the level of the ground. 

The water can be replenished if nec- 
essary, but thus far the supply has 
been maintained by the rain-fall. 

) 
Postat-CLus Boxrs.— Box R 

came into this circuit February 4th, 
with only four slides. 

No. 1. Mica, containing crystals of 
hematite. H. B. Hargreaves. 

No. 2. A parasitic wasp. Rev. J. 
L. Zabriskie. Neatly mounted with- 
out pressure in a cell made of white 
wax, sealed with shellac, and finished 
with white zinc cement. We should 
think this plan would insure good 
cells. This one has a bubble in it, 
but that may have been purposely left 
by the preparer. 

No. 3. Section of stem of fossil 
crinoid. Dr. F. L. Bardeen. The 
preparer rightly declares that the sec- 
tion is ‘*too thick.” The concen- 
trated radiance of an electric light 
would not penetrate it, nor reveal the 
hidden beauties of its structure. 

No. 5. Deposit from urine from a 
horse. Geo. C. Faville. This may 
prove of interest to medical gentle- 
men. 

O— 

THE STRUCTURE OF D1IATOMS.— 
The readers of this JouRNAL are 
aware that Messrs. W. Prinz and E. 
Van Ermengem have been for some 
time engaged in the study of sections 
of diatoms, with the view to eluci- 
date the structure of the frustules. 
The question has long been debated 
among microscopists whether the 
punctate appearance of certain dia- 
toms is due to elevations or depres- 
sions on the surface of the frustules. 
Another question has also arisen, 
whether the silicious coverings of the 
diatoms are continuous or perforated 
with minute apertures. In the last 
edition of Dr. Carpenter’s book, 
‘¢ Revelations of the Microscope,” 
will be found a good summary of the 
various arguments and experiments 
relating to the subject up to the time 
the book was written. Since then 
there have been several articles pub- 
lished in these colums about the more 
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recent observations of the gentlemen 
named above, and we have recently 
received a pamphlet of seventy-three 
pages and four plates, taken from the 
Annales de la Soc. belge de Micr., 
which presents the results of their 
work in a complete form. 

The diatoms studied were princi- 
pally those of the cement stone from 
Jutland, which is a calcareous rock 
containing an abundance of organic 
remains—diatoms, protozoa, etc. It 
also contains some pyrites, which is 
occasionally deposited within the 
frustules, and assists in the elucida- 
tion of their structure. 

The stone is carefully selected, and 
sections are ground exceedingly thin 
for examination. The diatoms are 
found to be disposed in layers, which 
enable the sections to be made in the 
desired direction with reference to the 
frustules. By making the sections 
parallel with the stratification, sec- 
tions more or less inclined to the 
plane of the frustules, or parallel to 
it, are obtained. Sections at right 
angles give what are termed normal 
sections. ‘The sections were mounted 
in the usual manner, in balsam, or in 
some cases they were first decalcified 
and isolated. 

The structure of Coscinodiscus 
oculus Iridis has long been the sub- 
ject of discussion. Mr. J. W. Ste- 
phenson found that the silicious frus- 
tule consisted of two layers, which 
could be separated, both apparently 
perforated. The study of the sections 
carried out by Messrs. Prinz and Van 
Ermengem fully sustains this view, 
showing in the centre of each of the 
hexagonal areoles a minute pore at 
the bottom of a depression. Mr. 
Stephenson’s conclusions were based - 
upon the study of the appearances of 
the frustules when mounted in differ- 
ent media. It is interesting to find 
them verified by a totally different 
and apparently a conclusive method 
of examination. 

Diatoms coated or filled with pyrites 
from the London clay were also stud- 
ied, and they have materially aided 

the progress of the investigation. In 
alluding to these, we are reminded of 
an amusing story about them. It 
was, and we believe still is, a diffi- 
cult matter to obtain good specimens 
of the London clay diatoms, which 
are so perfectly coated with the pyrites 
that they have a beautiful appearance, 
like polished gold, under the micro- 
scope. Mr. A. C. Cole mounted a 
few of them, and some sceptical indi- 
vidual in London accused him of 
‘*electrotyping” the diatoms! How- 
ever, Messrs. Prinz and Van Ermen- 
gem have found those diatoms of 
great service to them in their investi- 
gations. 

The investigations of these gentle- 
men are exceedingly meritorious, and 
deserve to be widely known. Unless 
there are some radical errors in their 
methods and observations, it must be 
regarded as an established fact that 
the silicious coverings of the diatoms 
they have studied are perforated. 
Accordingly, the frustules of Cosczz- 
odiscus, Trinacria, Pinnularia, are 
perforated. In another place, how- 
ever, is published the first of several 
articles by the Hon. J. D. Cox, who 
has arrived at results directly contra- 
dictory to those of the authors men- 
tioned by a totally different method 
of observation. The question, there- 
fore, is still an open one, and offers 
an opportunity for further observa- 
tion. 

Supposing it to be finally decided 
that the frustules are perforated, it 
remains to be seen whether the cell- 
contents can be extruded through the 
minute apertures, as Dr, Carpenter 

has suggested may be possible. 
As some of our readers may be dis- 

posed to repeat the observations and 
prepare sections of diatoms, we may 
here suggest a plan for imbedding the 
diatoms from fresh gatherings, which 
we intend to apply to another branch 
of investigation. It is to prepare an 
artificial calcareous rock from a mix- 
ture of finely-ground lime and clay, 
making a kind of hydraulic cement, 
with which the diatoms may be min- 
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gled. When this hardens, the sec- 
tions may be cut, and isolated by 
treatment with diluted hydrochloric 
acid. The large Prxnularia is a 
good species to begin with. 

pe! 

MIcRO-ORGANISMS AND DISEASE. 
—The Sczentific American reprints 
an article from the Sazztary Angz- 
meer with the above heading, in which 
we:read: ‘‘It is a shame that while 
these investigations are being pushed 
in Germany, France, and Great Brit- 
ain, nothing of the sort is going on 
in this country.” It is, rather, a 
shame that such assertions should be 
made in newspapers that ought to 
give more correct information. The 
fact is, a great deal of work is being 
done in this country in the investiga- 
tion of the micro-organisms of disease. 
It is true the National Board of Health 
has been obliged, for want of money, 
to interrupt its work, which was of 
great value and importance, and this 
is to be regretted. But the readers 
of this JoURNAL know that observers 
are not idle in this country, and if 
the writer of the article referred to 
will look over the volumes of the 
Reports of the Department of Agri- 
culture, he will find some of the best 
work that has yet been done upon 
diseases of animals, fully described 
and illustrated. It seems time that 
the scientific value of this work should 
be recognized, and if scientific men 
generally would come to _ believe 
that there may some good thing come 
out of the pages of the Reports of the 
Department of Agriculture, and would 
occasionally read those reports, their 
value would soon be recognized. It 
is a matter of regret that so much 
really excellent work should be al- 
lowed to go almost unrecognized by 
observers working in the same field. 

It is also true that, while compara- 
‘tively little has been published as yet 
by private investigators in this coun- 
try, there is much work in progress, 
the results of which will doubtless be 
of great value. American observers 
are deeply interested in all that relates | 
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to contagious diseases. Dr. D. E. 
Salmon has been working steadily 
upon the subject. Dr. J. C. Mc- 
Connell is working on the bacillus 
of tubercle at the Army Medical 
Museum, Dr. J. H. Kidder, U.S. 
N., is continuing his investigations 
of air at the National Museum, Dr. 
G. M. Sternberg is constantly at © 
work with his microscope when other 
duties permit, and many other names 
might be added to the list. 

That such investigations deserve 
more encouragement and _ support 
from the Government no person who 
knows their value will deny. If the 
microscope could only be employed 
to discover the germs which cause 
lesions in the body politic, Congress 
would immediately appropriate the 
funds necessary for the thorough in- 
vestigation of their life-history and of 
the best agents for their extermina- 
tion. 

O 
CHARLES STODDER.*—Not many 

microscopists who have visited Bos- 
ton and met there the late Charles 
Stodder will ever forget the enthusi- 
astic microscopist who has been so 
closely associated with the later life 
of Mr. Tolles. Mr. Stodder was a 
remarkable character. Hewasdoubt- 
less as well known throughout the 
world as was Mr. Tolles, for wher- 
ever a Tolles lens was found Mr. 
Stodder was sure to be known. His 
name appears frequently in the vol- 
umes of the English and American 
microscopical journals, and his fre- 
quently used signature, ‘‘ Carl Red- 
dots” is familiar to many readers. 
Although his contributions to scien- 
tific literature have not brought him 
great fame, for which he seems not 
to have aspired, he was a careful 
reader of all articles relating to im- 
provements of the microscope. His 
memory was very retentive, espec- 

ially relating to improvements of the 
microscope, and his acquaintance 

*This article was prepared for an earlier 
number of the JOURNAL, but the copy was 
mislaid and overlooked. 
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with the literature of the microscope 
implied a better knowledge of the 
subject than he was generally cred- 
ited with. 

For the past few years he has been 
steadily on the decline, yet we never 
heard him utter a word of complaint 
over failing health or strength. Trem- 
bling limbs and tottering steps never 
lessened his enthusiasm over a new 
lens, nor dampened his ardor to re- 
veal the striz on pellucida to a doubt- 
ing visitor. 

The infirmities of age at last over- 
came him, and he died in the City 
Hospital, on the 15th of last Decem- 
ber, at the age of seventy-five years. 

Our ADVERTISERS.—It is with no 
little satisfaction that we take occasion 
from time to time to make editorial 
mention of the firms and individuals 
represented on our advertising pages. 
Several of these have been constantly 
represented there since the first issue 
of the JouRNAL, and one of them, 
Mr. Woolman, has held the same en- 
tire page every month, which is the 
highest priced page we have. Mr. 
Woolman is a general dealer in micro- 
scopical goods, and can furnish any 
article, of whatever manufacture, that 
may be desired. 

Taking the succeeding pages in 
order, the Bausch & Lomb Optical 
Co., doing business in Rochester, 
where their large and perfectly ap- 
pointed manufactory is located, and 
also in New-York, where they have 
a branch office and salesroom, occupy 
a prominent position. Our readers 
may look there for the earliest an- 
nouncement of the improvements and 
novelties introduced by them. We 
shall soon have occasion to refer more 
particularly to some of the apparatus 
which they have lately introduced. 

Mr. W. H. Bulloch has established 
a good business in the manufacture 
of microscopes, within the last eight 
years. His stands are well-designed, 
and adapted to the wants of a large 
class of customers who desire good 
stands at a moderate price. 

[ March, 

Mr. J. Grunow shares with Mr. 
Zentmayer the credit of a long-estab- 
lished business. His trade has been 
mostly with physicians, and of late 
years, until quite recently, his name 
has almost been lost to the current 
literature of general microscopy. He 
has nevertheless been constantly at 
work making improvements in his 
stands and apparatus, and he now 
offers a camera lucida, which was 
figured in'these pages last year, and 
a form of the Abbe condenser, articles 
worthy of especial notice in this place. 

Mr. William Wales was, for a long 
time, the leading maker of objectives . 
in this country; and, indeed, at the 
present time he excels in the particu- 

lar kind of objectives he makes, al- 
though he has allowed his competitors 
to go beyond him in the manufacture 
of lenses of great angular aperture, 
which have never engaged his atten- 

tion. For objectives of excellent cor- 
rections and clear definition those of 
Mr. Wales stand equal to the best. 

Mr. Pease has been advertising the 

‘¢ facility nose-piece” for a consider- 
able time, and this we take to be good 
evidence of its popularity. 

Mr. Sexton has done a good busi- 
ness with the apparatus manufactured 

by Mr. Gundlach, which we trust he 
may be able to continue, although ill- 
health, we regret to learn, has greatly 
troubled him of late. 

Mr. F.W. McAllister, of Baltimore, 
who has been dealing in microscopes 
for a long time, has determined to 
give more particular attention to this 
branch of his business in the future. 
He should find a good class of cus- 
tomers in Baltimore, where there is 
a large and flourishing microscpical 

society, and it is to be hoped that the 
students and professors in the Johns 

Hopkins University will flock to his 
store for all the necessary articles for 
microscopical study. Mr. McAllister 
should find a good trade springing 
up in the Southern States. 

The new firm of W. H. Walmsley 
& Co. has one of the most attractive 
establishments in Philadelphia for the 

a 
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sale of optical goods. Mr. Walmsley 
is personally known to a large num- 
ber of microscopists in all parts of the 
country—perhaps no dealer in micro- 

scopes has such an extended personal 
acquaintance with microscopists as 

Mr. Walmsley. It will be seen that 
the business of this firm embraces not 
only microscopes, but also other op- 
tical, and physical instruments, and 
photographic supplies. 

Messrs. H. R. Spencer & Co. con- 
tinue the manufacture of their justly 
celebrated objectives, which we have 
reason to believe are in constantly 

increasing demand. ‘The American 
public is sure to appreciate articles 
of real excellence, for which a good 
price must be demanded. The Spen- 
cer objectives are not cheap, but they 
are good. 

Mr. Zentmayer is probably the 
oldest established manufacturer of 
microscopes in the country. We 
need not say more than that, for per- 
manent success in any business is only 
to be obtained by earnest effort, and 
Mr. Zentmayer has made a reputation 

that will endure. 
Mr. Emmerich, the agent for C. 

Zeiss, has introduced many of the 
fine instruments of that famous manu- 

facturer, into this country, where they 
are as well appreciated as at home,— 
especially the almost optically perfect 
object-glasses made strictly according 
to the calculations to Dr. E. Abbe. 

In glancing over this list the reader 
will observe that there are few names 
known to microscopists not here rep- 
resented. It is true that the micro- 
scope trade is not now as profitable 
as it has been in the past, owing to 
lower prices and too great competi- 
tion. For this reason a few names that 
have appeared from time to time on 
these pages are now absent. We trust 
and believe that the times are grow- 
ing better, and that those names will 
again be seen. Whatever temporary 
disturbances may arise, trade is never 
very long out of its normal condition. 
Discounts promiscously offered have 
been at the root of the matter, and 

such irregularities must correct them- 
selves. The existence of a journal 
like this is sure to prove beneficial to 
every dealer and manufacturer. Sub- 
scribers should consider this and send 
their orders only to those dealers who 
recognize the fact, and express their 
recognition of it by occupying space 
upon our advertising pages, more or 
less according to their means and ex- 
tent of business. There are not many 
we are pleased to observe, who are 
willing to reap the benefits of the 
existence of a microscopical journal, 
without giving it their constant en- 
couragement and support. 

NOTES. 

—A writer in Sczence Gossip in describ- 
ing the eyes of spiders, the article forming 
one in the finely illustrated and interesting 
scenes entitled ‘‘Graphic Microscopy” 
which is now running in that journal, 
suggests an ingenious method of examin- 
ing the eyes of living spiders. It is to 
make a paper cone with the apex cut off 
slightly smaller than the body of the spider. 
A vigorous spider will soon project its 
head through the aperture. When in 
this position it should be blocked behind 
with moist cotton, and the base of the cone 
then gummed to a slide. 

—The Scientific American gives an 
account of an “Electric Microscope” 
exhibited at the Crystal Palace, which is 
an apparatus for projection with the micro- 
scope, using the electric light for illumina- 
tion. We fail to discover any novelty about 
the apparatus, for the electric light has 
been used for the purpose before,—never, 
however, with very satisfactory results, 
owing to the unsteadiness of the light. If 
the electric light could be made steady 
enough for the purpose, such exhibitions 
would become very popular no doubt—but 
changes in the optical appliances must be 
introduced before satisfactory results can 
be obtained in any way. There is no 
doubt great improvements can be made in 
this respect, and we hope soon to be able 
to make some experiments in this direc- 
tion, of which our readers shall be duly 
informed. 

—Messrs. J. W. Queen & Co. have call- 
ed our attention to a statement on page 
227 of the preceding volume, which they 
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consider misleading. Messrs. Queen & 
Co. desire it to be known that they have 
been, and are still, the sole American 
agents for Mr. Crouch since the year 
1877. 

—There is a prevailing notion among 
unscientific people, which occasionally 
shows itself among those who would nat- 
urally be expected to know better, that 
the air of sick-rooms carrying the germs 
of contagious diseases can be purified by 
contaminating it still more with the odors 
of carbolic acid, chlorine, and various 
other disinfectants. No microscopist 
would fall into such an error, but it has 
been quite generally assumed by surgeons 
that the carbolic spray, so frequently em- 
ployed in operations, was a great, if not 
an absolute, protection against atmos- 
pheric germs finding their way to the ex- 
posed tissues. It appears, however, that 
the spray has no protective influence 
whatever, so far as killing the germs is 
concerned, for vessels of putrescible 
liquids exposed to the air under the car- 
bolic spray, soon become putrid from 
the atmospheric germs. The most rational 
method of protecting exposed surfaces, 
therefore, is to allow free access of air 
through a filter of cotton, which effectually 
prevents the passage of germs. 

—A microscopical society has recently 
been formed in Washington, which has 
held three meetings. It comprises about 
fifteen members, but this number will soon 
be considerably increased. Dr. E. M. 
Schaeffer is the President and Prof. W. H. 
Seaman the Secretary. 

—Mr. Rockwood, the celebrated pho- 
tographer, has made some experiments 
with a new form of telephone, in which 
there is a fine pointed wire attached to 
one side of the vibrating diaphragm or 
tympanum. As the plate vibrates to the 
voice the point alternately approaches and 
recedes from a pointed conducting wire. 
To record the motion of the point, which 
is necessarily too rapid and slight to be 
seen, Mr. Rockwood has photographed it, 
using the light of the electric spark to get 
instantaneous exposures. The result, ac- 
cording to the Photographic Times, was 
very successful, as a microscopical ex- 
amination of the negatives showed the 
vibrations of the point. The duration of 
the electric spark is so exceedingly short, 
being stated as 3;4,, of a second, that it 
seems hardly credible that photographic 
plates could be made sensitive enough to 
take an impression in that short time. 

= 

_ or sketches I have never seen. 
sired me to make a nose-piece according ~ 
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CORRESPONDENCE. 

American Society of Microscopists. 

To THE Ep1TOoR:—Will you allow me 
through your JOURNAL to announce to the 
American Society of Microscopists that 
the Executive Committee has appointed 
the next annual meeting at Rochester, N. 
Y., commencing Tuesday, August roth, 
1884. Circulars giving general informa- 
tion will be issued in due time, both by 
the officers of the Society and by the local 
committee. 

D. S. KELLICOTT, Secretary. 

BuFFALo, N. Y., March 3d, 1884. 
O: 

‘ The ‘Congress’ Nose-piece. 
To THE EpiTor: In reply to Prof. Mc- . 

Calla’s letter in reference to the ‘‘con- 
gress’’ nose-piece, I would say I have 
always given him the credit of suggesting 
the idea; but it is one thing to suggest an 
idea and another to put into practical 
shape. Prof. McCalla claims to have 
drawings and sketches of a nose-piece in- 
vented three years ago, and to have ex- 
hibited them to myself and several others 
at the Detroit meeting. As I can only 
answer for myself, he never showed any 
drawings to me, or in my presence, there, 
or at any other time. As I did not hear 
his address in Chicago, having other mat- 
ters to attend to, I did not know anything 
about his reference to a nose-piece until 
one or two days after he read his address. 
In the Proceedings of the A. S. M., page 
16, he is reported to have said: ‘Mr. 
Bulloch promises to have some specimens 
of this form ready to show at our next 
meeting.” 

The above remarks should not have 
been printed in the Proceedings of the 
Society. They are not in the official re- 
port of the meeting, as given in the Chz- 
cago Times, August 8th, and, as I said 
above, I knew nothing of his idea until 
one or two days after the address was de- 
livered. Whether Prof. McCalla asked 
me to make a nose-piece or not I cannot 
say; but when we were in general con- 
versation around the table, Mr. E. Bausch, 
Mr. E. Pennock, Dr. N. T. Lewis, and 
others being present, Prof. McCalla men- 
tioned his idea about a bayonet-catch 
nose-piece, and I said: ‘I understand 
what is wanted; will work it out, and 
have one that can be shown at the next 
meeting.”” There were some sketches 
made on the table, but any other drawing 

If he de- 
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to his idea, it was not at all necessary for 
me to ‘‘work it out.”” He should have 
furnished the full drawing with descrip- 
tion. He says: ‘After some months I 
made one and sent it to him, with letter, 
for his approval and further suggestions.”’ 
The letter above referred to is dated Oc- 
tober 30th. . The meeting was from the 
7th to the roth of August, which he calls 
‘‘some months.’ In my letter to Prof. 
McCalla I said: ‘‘I have just sent you by 
mail one of the new Congress nose-pieces, 
which I have perfected from the idea sug- 
gested by you. I think you will admit 
that it is the best one that has been brought 
out. I made two or three different styles 
before I was satisfied.” Prof. McCalla’s 
answer to the above, by postal-card, is as 
follows: ‘‘ Yours rec’d, and the nose-piece 
also. Many thanks. It is quite perfect. 
Will write more fully next time.” It is 
hardly reasonable to suppose that I would 
be wanting suggestions, when the appli- 
cation for patent was filed September 22d, 
six weeks previous to the date of the above 
letter, and the patent granted three days 
before he wrote the postal-card. 

The microscopists of this country are 
under great obligations to Prof. McCalla 
for his generous contribution for the im- 
provement of the microscope. He says 
that he had ‘‘perfected his idea three 
years ago,”’ but he did not take the op- 
portunity to write a description, which 
would not have taken ten minutes of his 
valuable time. He waited until I put his 
crude ideas into practical shape, which 
cost me time and money, and now claims 
all the credit. By his statement he says 
that he showed the drawings and de- 
scribed his invention three years ago, and 
some of the persons he claims to have 
shown them to are practical opticians; 
but if he did, no one thought it of any 
consequence, for they never saw any de- 
tails, and very little of what was said can 
now be remembered. Two of the per- 
sons that he names in his letter to the 
JOURNAL say they never saw any draw- 
ings. His very liberal offer to the manu- 
facturers of the country was thrown on 
barren ground. He must understand that 
the suggestions of improvements are not 
patentable, but that they must be put into 
practical shape either by intelligible draw- 
‘ings, model, or otherwise. 

If I have ‘‘pirated”’ Prof. McCalla’s 
“form,” I certainly have not hidden my 
light under a bushel. I have given to the 
microscopic world the pirate spoils, which 
it might never have possessed and enjoyed 
had it not been for my zeal in the prose- 

cution of the enterprise which had been 
so many years in developing, and which 
only ‘‘practical inventive genius’’ could 
prepare for the public good. 

WALTER H. BULLOCH. 
[Prof. McCalla has furnished drawings 

of his nose-piece which were to have been 
engraved for this number, but the cuts 
were not ready in time. They will be 
published next month.—ED. | 

fo) 
Cleaning Slides and Covers. 

To THE EpIToR:—Your advice no 
doubt is very good, but inquiries for 
chemicals at our country drug store, are 
generally met with the reply ‘‘we have 
not got it,’’ besides your process requires 
time. Finding myself out of slides lately, 
and having a chance to procure some 
good material, 1 condemned a dozen of 
my first attempts at mounting. I put 
them on the warm stove, and by the time 
the last one was put down the first one was 
hot. I then slid the covers off of the slides, 
into some alcohol. By that time the first 
slide had got cold and the balsam hard 
again. I then scraped all the slides, and 
with a cloth moistened with alcohol re- 
moved every trace of balsam, fished the 
covers out, cleaned them without break- 
ing one, and finished the whole operation 
while waiting for breakfast. I also found 
that by merely dipping a mounting needle 
in alcohol, I could capture small insects 
on windows very easily without injuring 
them ; they flew on to the needle in every 
instance, as soon as they came under the 
influence of the alcohol ; this may possibly 
be new to some readers. Moreover, both 
processes furnish a good anti-prohibi- 
tion argument. Alcohol we are told to 
taste not, touch not, handle not. I am 
willing to subscribe to the first part of the 
propostition, but would advise insects to 
heed the second, especially when the 
“bug hunter’’ is on the war-path. 

MELVIN, II. F. DIENELT. 
— () 

To THE EDITOR :—If ‘‘G. T.”’ will keep, 
on his work-table, or conveniently at hand, 
a covered vessel (such as a jelly tumbler 
with a glass top) containing a rather strong 
solution of sal-soda in water, he will find 
that by dropping therein his balsam- 
smeared slides or covers, in a day or two 
the balsam will turn into a whitish, pasty 
substance that can readily be rubbed off 
by the fingers, leaving the glass clean and 
ready to be rinsed in soft water. He 
must not forget them, however, and let 
the solution dry down, as in that event 
his covers will be very likely be ruined 
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by a cloudiness that gathers on them and 
is indelible. AS LW 

) 
To THE EDITOR :—Your correspondent 

G. T. asks for an efficient mode of ‘‘ clean- 
ing off old balsam-mounted slides and 
covers.’’ In my experience I have found 
the following method as effectual as any: 
I submerge them in rectified spirits of tur- 
pentine until the balsam is dissolved ; I 
then again submerge them in liquor 
potassa and finally rinse with soft water. 

E. W. Owen, M. D. 
BROOKLYN, N. Y. 

To THE EDITOR :—To clean old balsam 
mounts, let them stand in a saturated solu- 
tion of common washing soda two or three 
days ; the balsam will become brittle and 
easily rub off. S. WELLS. 

——0 ——_. 

To THE EpITor :—I notice your reply 
to G. T. about cleaning glass, and your 
suggestion is a good one, but not exactly 
what I think he needs. If an old slide is 
warmed and the cover pushed off, and 
then alcohol applied, the old balsam will 
be disintegrated and readily rubbed off, 
so that the glass will look clean, and will 
be clean enough for many purposes. To 
make it chemically clean it should be 
placed for twenty-four hours in alcohol 
and muriatic acid equal parts, and then 
transferred to the solution you suggest for 
three or four hours, and then washed 
under a tap and dried by standing on end. 
The bichromate mixture is the same as 
ordinarily used in a bottle battery: Two 
oz. bichromate of potash dissolved in 
twenty fluid oz. of water, and then three 
oz. of sulphuric acid gradually added. 
A careful mounter will clean all slides 

before using them, even when they look 
clean, and he will especially see to the 
good-condition of the cover-glass. 

DRS. We 

NOTICES OF BOOKS. 

Description of Iowa Uromyees. By J.C. 
Arthur. From Bulletin Minn. Acad. 
Nat. Sci., Vol. XI. (Pamphlet, pp. 37.) 

Normal Condition of Cellular Structure 
and Peach Yellows. By D. P. Penhal- 
low, B.S. Houghton Farm, Experiment 
Department. Diseases of Plants, 1882. 
New-York, E. S. Dodge, Steam Print- 
ing House, 95 Chambers Street, 1883. 
(Pamphlet, pp. 45, and four plates.) 
This is a record of experiments con- 

ducted to determine the cause of peach 

yellows. The first part treats of observa- 
tions on the normal condition of vegetable 
structure with reference to cell-contents. 
Numerous sections of different plants, 
taken at various seasons were compared, 
and the results summarized. With some 
exception it was found that the quantity 
of reserve starch in the cells is least during 
active growth, and greatest just after the 
fall of the leaves, and most abundant 
in the old and most lignified tissues. 
Leaves contain starch during their great- 
est activity, but as they ripen oil takes its 
place. 

As regards the yellows of the peach the 
author does not believe it is caused by 
fungus, but that it is due to low vitality 
caused by impoverished soil. The pres- 
ence of fungi is merely incidental, the low 
vital condition enabling them to gain 
foothold inthe tissues. The colored plates 
are instructive. 

The Recent Advances of Sanitary Science. 
The Relations of Micro-Organisms to 
Disease. Annual address delivered 
before the American Academy of Med- 
icine, at New-York, October roth, 1883, 
by Henry O. Marcy, A. M., M. D.., Pres- 
ident of the Academy, Member of the 
British Medical Association, Correspon- 
ding Member of the Midico-Chirurgical 
Society of Bologna, Italy, etc., Phila- 
delphia, 1883. (Pamphlet, pp. 24.) 

kemarks on Flydrophobia. Read before the 
Philadelphia County Medical Society, 
May 23, 1883, by Charles W. Dulles, 
M. D. Reprinted from the Philadel- 
phia Medical Times. (Pamphlet, pp. 12.) 
The author combats the idea that hydro- 

phobia is a disease produced by a specific 
form of virus. He has compiled the 
opinions of numerous writers, and reveal- 
ed a very confusing mass of testimony 
therefrom, which seems to bear him out 
in the belief that we might study the sub- 
ject more advantageously if the whole 
mass of literature relating to it were swept 
away. 

Exchanges. 
[Exchanges are inserted in this column without charge. 
They will be strictly limited to mounted objects, and 
material for mounting. ] 

Will exchange various mounts of crystals for other | 
slides, and material for mounting. 

JAMES E. WHITNEY, 
Rochester, N. Y. 

Wanted—Physiological and Pathological prepara- 
tions in exchange for Gorgonias, Starches, Micro- 
fungi, Vegetable Hairs, &c. 

: W. R. MANDEVILLE, M. D., 
154 Canal St., New Orleans, La. 
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An Outline Study of Nervous De- 
velopment. 

BY DR. CHAS. S. DOLLEY. 

It is both interesting and profitable 
to the microscopist, in connection with 
a study of structural development, to 
pursue a parallel study of the develop- 
ment of function. If, as Spencer puts 
it, the life of an organism depends 
upon a continual adjustment between 
internal and external relations, any 
change in environment necessitates a 
corresponding change in habit; and 
new habits, when retained, give rise 
to new tissue specializations. Our 
understanding of the history of tissue- 
development will be incomplete, if 
derived solely from the study of struc- 
ture. Histology, morphology, and 
physiology should go hand in hand, 
and the evolution of function be studied 
simultaneously with the evolution of 
form. It is the early stage of nervous 
development which especially needs 
elucidation. When once the evolu- 
tion of nerve-fibres and cells and their 
arrangement into simple reflex mech- 
anisms is explained and understood, 
the history of the development of com- 
pound nervous systems may be readily 
comprehended, and traced through 
progressive series of centralizations. 

Life implies sensation; general in- 
nate sensibility is a necessary attribute 
of allliving matter ; it exists independ- 
ent of a nervous system or any trace 
of nerve elements. 

It is this lowest form of sensibility 
that indicates to the animated organ- 
ism changes inherent or excited upon 
it, without perception of the object 
exciting ; it is necessary to the exist- 
ence of all other particular sensations, 

| 

and is the direct result of vital action. 
From this ‘obscure, original, innate 
sensation’ arises common sensation, 
called cezesthests, by which those 
bodily conditions are revealed to the 
organism which have their seat in the 
vegetative life. These states are bodily 
heaviness or buoyancy, atony or toni- 
ety, hunger, thirst, sexual instincts, 

etc. By the celebrated Sweed of 
Upsal, sensibility was considered as 
the characteristic attribute of animals, 
and his successors have, in imitation 
of him, seen in the existence of this 
property the means of distinguishing 
between the two kingdoms.of living 
nature, the proof of its duality. A 
close comparative study of nervous 

phenomena as exhibited by plants 
and animals will, however, force us 

to modify Linne’s criterion of animal- 
ity, and to concede to plants the prop- 
erty of sensibility, in its general sense 
of unconscious sentience or percep- 

tion, and to find as peculiar to ani- 
mals, and even then only to the more 
highly differentiated forms, simply a 
particular mode or manifestation of 
sensibility known as reflection, atten- 
tion, or thought. All physic acts in- 
volve nerve action, but the proposition 
is not reciprocally true. As evidence 
of this, and to prove the existence of 
an innate corporeal sensibility in the 
simplest forms of life both animal and 
vegetal, as well as the fact that certain 
functions generally supposed to be de- 
pendent upon a nervous and muscular 
system may be independent of any 
specialized tissue, we will-glance at 
instances which have been noted by 
some of the most trustworthy of scien- 
tific observers. While the phenom- 

ena described evince discrimination 
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and design on the part of plant and 
animal, they do not necessarily imply 
any psychic process, and there is no 
evidence to show that the organisms 
exhibiting them are aware of the de- 
sign ; in other words, there is no con- 
sciousness, in a psychic sense. The 
lowest or most restricted form of 
sensation is, however, inseparable 
from knowledge in its essence, which 
implies discrimination of difference 
or agreement. Engelmann describes 
how the fluent jelly of the so-called 
‘flowers of tan’ (<&#thalium septi- 
cum), while.creeping about upon the 
spent tan bark, will draw itself into 
the deeper parts upon being suddenly 
exposed to the irritation of bright 
light; likewise, how the great fresh- 
water ameeba-like organism e/o- 
myxa palustris creeps about quite 
vigorously in the dark, but upon be- 
ing suddenly illuminated it will with- 
in a few seconds assume a spherical 
shape, the granular streaming having 
previously ceased. Every student of 
plant histology knows how extremely 
sensitive to mechanical irritation of 
any kind are the protoplasmic threads 
and currents of plant-cells ; the fresh- 
ly-made preparations showing only 
motionless protoplasm, which re- 
sumes its activity after the prepara- 
tion has had a period of rest. 

The selenotropic and_heliotropic 
movements of plants, as well as the 
so-called ‘movements of irritability’ 
in plants recognized as ‘sensitive,’ 
and also in those not generally sup- 
posed to possess this property, all go 
to make up a mass of evidence to 
prove the existence of a fundamental 
sensitivity both phototropic and me- 
chanical in all living organic matter. 
America’s most eminent microscopist 
has pointed out how that mere jelly- 
speck, the rhizopod, moves about 
with the apparent purposes of more 
complex creatures ; evidently possess- 
ing a power of discrimination and se- 
lection of its food, since it commonly 
rejects dead diatom shells and the 
empty cells of other alge. Darwin, 
on the other hand, has shown how 

the sundew will always seize upon 
substances of an organic nature, while 
inorganic matter, such as glass, chalk, 
stone, or metallic substances, will be 
rejected, the highly sensitive glandu- 
lar hairs making little or no move- 
ment towards the particles placed 
upon the leaf, and, notwithstanding 
the highly nervous temperament of 
the leaves, cutting or pinching them 
causes no movement, and gusts of 
wind or drops of rain are without 
effect. The microscopist, therefore, 
whether using his instrument or not, 
has presented to him an unconscious, 
organic discrimination of impressions, 
followed by purposive movements, 
which must lead him to conclude that 
all animal and most plant actions are 
the result of sensibility. 

Motion is an essential condition of 
life, and Aristotle traced all motion 
to impulses rising, in the nature of 
things, from the common sensibilities 
of life. Motility and sensibility are cor- 
relative properties, inseparable from 
one another. We speak improperly 
of the ‘spontaneous movements’ of 
protoplasm. There is no spontaniety 
in life, either in its genesis or its func- 
tions. Movement is determined by 
the influence of an agent; this agent 
is the excitant. The property of re- 
action after excitation, as indicated by 
mechanical, neural, or psychic mani- 
festations, is irritability. Some have 
regarded irritability as an elementary 
form of sensibility, sensibility an ex- 
alted expression of irritability. Chem- 
istry throws no light upon the func- 
tions or development of nervous mat- 
ter, and the microscope shows us that 
the matter immediately concerned in 
nervous manifestations is, in the high- 
est forms, composed of the same col- 
orless, moving substance which con- 
stitutes the living matter of the lowest 
organisms. The protoplasm of the 
lower forms of life and the ganglionic 
tissue of higher forms are similar. 
Sensibility is a property inherent in 
both. Nerves are but specialized 
pseudopodia adapted to conveying 

' excitation from one ganglion to an- 

eT 

“eee 
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other, and if we study the cells and 
fibres in the ganglia of the lowest and 

highest orders we will still encounter 
the same fundamental constituents of 
structure. Our conclusion must there- 
fore be that nervous phenomena are 
not due, as Sylvius taught, to the 
chemical composition of, or processes 
taking place in, the body-substance, 
nor to thermo-electric currents set up 
by differences of temperature between 
the interior and surface of living 
bodies, as Garrod suggests, but to an 
unstable molecular balance, or ar- 
rangement, peculiar to living matter, 
constituting irritability or sensibility, 
general at first, specialized later. This 
theory is one of vital mechanics, in- 
nervation being a motor process, aris- 
‘ing through definite external pro- 
cesses, the nerve stimuli. Spencer 
terms the ganglion cell a ‘libero-mo- 
tor element,’ and since we recognize 
nervous phenomena only in living 
matter, and in all living matter, and 
as the principle of the conservation of 
energy has to do only with motor 
forces, it would seem to sustain Le 
Conte’s theory that vitality is more 
than a principle, that it is a force cor- 
related with and derived from the phys- 
ical and chemical forces, the soul being, 
like Peter Schlemiehl’s, an example 
of ‘polarized activity.’ The power 
of continually adjusting internal with 
external relations depends upon ex- 
perience, and experience depends 
upon memory. We must therefore 
consider one of the chief factors in 
the history of nervous development to 
be that proemial nervous capacity of 
living matter for retaining impres- 
sions of inherent or excited changes, 
spoken of as ‘ organic memory,’ which 
gives rise to all that class of move- 
ments called secondary, automatic, 
or acquired. By means of this or- 
ganic or unconscious memory, not 
only the characteristic peculiarities 
of an organism are carried over from 
one generation to another, but new 
experiences acquired through adap- 
tation to changes of environment are 
retained. 

Irritability or sensibility is the 
power of formative material to per- 
ceive and react to external changes. 
Organic memory is the faculty which 
enables form elements to profit by, 
and adapt themselves to, frequently- 
recurring changes. Haeckel puts it 
thus: ‘In the very simple and per- 
sistent forms of life, the plastidules 
have, so to speak, learned nothing 
and forgotten nothing. In the highly 
perfected and variable organisms the 
plastidules have both learned and for- 
gotten much.’ They have become 
possessed of what Carpenter has 
called ‘ potential knowledge.’ From 
the foregoing it is evident that the 
protozoans or single-celled animals, 
as they pass over into the class of 
metazoans or many-celled, bring with 
them a heritage of nervous capacity, 
each morphological element of the 
compound body contributing a lim- 
ited power of conducting or storing 
up nervous energy. Among meta- 
zoans those dim sensations common 
in varying degrees to all actively liv- 
ing matter constituting cenxesthesis, — 
are transformed into the delicate per- 
ceptions of the higher animals. The 
quality of the sensation depends upon 
the capacity of the specialized tissue 
for facilitating the flow of nervous in- 
fluence; the more elaborate the dif- 
ferentiation, the higher the grade of 
consciousness. ‘A single individual 
metazoan being equivalent to a num- 
ber of protozoa coalesced to form a 
single organism in a higher state of 
aggregation,’ it becomes necessary 
that impressions received by one por- 
tion of the compound body be im- 
parted to other portions, and since 
some parts are more exposed to ex- 
ternal impressions than others, the 
nervous disturbance will radiate more 
frequently along certain lines. Again, 
some portions of the surface being ex- 
posed more frequently than others to 
peculiar forms of irritation, certain 
lines will gain special facility in trans- 
mitting these impressions, and as a 

_ result the physiologist finds that the 
bulk of the ves zervosa is delegated 
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to certain portions of the body-sub- 
stance, and there is actually a system 
of definite paths formed throughout 
the body, along which are carried the 

nervous vibrations. That there are, 
in all low forms, systems of paths of 
this kind which, while they are not 
to be detected by optical or chemical 
methods are virtually nerves, is evi- 
dent from numerous observations of 
the action of multicellular organisms 
towards various forms of stimuli. 
For a considerable time these tracts 
may act vicariously, as was shown by 
Romanes’ experiments upon meduse, 
but gradually they not only assume a 
definite structure visible to the micro- 
scopist, but they lose their sensibility 
to certain impressions, and are capa- 
ble of responding only to that form of 
irritation to which they are most often 
subjected. Thus, from the deposit of 
pigment in patches upon the surface, 
certain points become more readily 
sensitive to light, and we have devel- 
oped the rudiments of visual organs. 
From the fact that the organism moves 
habitually with a certain portion of its 
body in advance, and this habit is seen 
even in the ameeba, this portion would 
be more repeatedly brought into con- . 
tact with foreign bodies, and would 
gradually develop a more delicate 
tactile sense than other parts. 

Gradually the variously specialized 
portions of the body become grouped 
and centralized, and we see those ele- 
ments mostly in the surface layers, 
which have developed more than 
others, their nervous heritage forming 
connected groups, portions of which 
monopolize the receptive power while 
others are adapted for the transmission 
of the molecular disturbance created 
at the receptive point. 

As the acquisitions of organic mem- 
ory become more and more abundant 
some groups of nerve-elements lying 
at the cross-roads of nervous commu- 
nication develop their power of retain- 
ing impressions beyond that of other 
gfoups, and we have formed a sezso- 
rium commune of some sort or other, 
‘a nervous centre to which mediately 

sent copies of the original dra 

or immediately,’ as Spencer says, 
‘the most heterogeneous impressions 
are brought.’ Beginning with undif- 
ferentiated protoplasm, Mr. Spencer 
in his ‘ Principles of Psychology’ an- 
nounced @ przorz, and elaborated de- 
ductively, a theory of neuro-genesis, 
which has been found to accord with 
the observations of microscopists and 
embryologists. Through the labors 
of such men as the Hertwigs, Eimer, 
Claus, Schafer, Hubrecht, and Klein- 
enberg, it is demonstrated that the 
nervous system of the higher animals 
has been gradually evolved by the dif- 
ferentiation of the superficial cells of 
the body. These cells, uniting by 
their processes, produced at first a 
superficial nervous network, forming, 
as we have seen, specialized groups 
or sense organs, and gradually travel- 
ling inward to give rise to the central 
nervous system. 

There remain, however, many ques- 
tions of interest for our microscopists 
to settle, and the labor annually de- 
voted to arranging diatoms and mak- 
ing beautiful mounts of miscellaneous 
objects would, if concentrated upon 
these moot points, not only give in- 
valuable results to this branch of or- 
ganogeny, but tend to place American 
microscopists more on a level with 
those of Europe. 

O 

Prof. McCalla’s Nose-piece. 

The controversy that has arisen 
between Prof. Albert McCalla and 
Mr. W. H. Bulloch concerning the 
invention of the ‘congress’ nose- 
piece, has made it desirable to, pre- 

ae 
as furnished by Prof. McCalla some 
time ago. The description is given 
by Prof. McCalla as follows :— 

‘ The objective is armed with a ring 
(fig. 13) to screw on its 
upper end, having three 
lugs or pins placed equi- } 
distant around its circum- & 
ference projecting hori- 
zontally. The nose-piece 
itself consists of an inner fixed tube 

a 
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| 
(fig. 14) having three straight slots ‘It will be seen that the device can 

to receive the lugs be- | easily be used with the stands and 
Jat & pm fore mentioned, and | objectives now on hand, the nose- 
ad x4, an outer tube or ring | piece being made with the society 
ih, BD freetorevolvethrough | screw, and separate rings provided 

mA 2 limited arc around | for each objective. Its fullest advan- 
)) the inner tube, but | tages will be realized, however, when 

prevented from slip- | the society screw has been discarded 
Hing: 114. ping up or down, and | entirely, and stands are made with 

having three L-shaped slots. When | this nose-piece after this design, and 
this ring (fig. 15) is turned so that | objectives having the three pins in 

its slots coincide with | place of the society screw, and having 
those of the inner | a diameter of say 7 inch or 1 inch, 
tube, the objective | as may be agreed upon. This would 
can be easily slipped | then permit the objective to be 
up to its place. A | brought close up to the binocular 
very slight turn of the | prism which is not possible with any 

EIGHt5- milled ring then | form of nose-piece now in use except 
brings the horizontal portion of its | the ingenious device of Mr. Nelson, 
slots under / while it could have much the advan- 
the pins of tage of his plan in security.’ 
the objec- O 

phe ae A New Form of Stand. 
al The stand illustrated in fig. 16 is 
and ined constructed by the Bausch & Lomb 

ly. The use Optical Company, and de- 
cf the ad- signed by the Hon. J. D. Cox, 

justment collar F. R. M. S. It possesses 
or any accident- some features which 

recommend it to the al touch of the ae ; h 
objective will not PRE FOSeOpISt, sSUC ues 

J great stability loosen it or disturb : ae aera : in all positions, it in the slightest Ane sD and am degree, while it per- 
mits of the substitu 
tion, on the instant, of 
any other objective in 
one’s whole equipment 
as easily as the double nose- 
piece permits’ of the ex- 
change of one other only. 
The objectives not in use 
lie in their places in the 
case or drawer out of 
the way and out of 
danger of injury, in- 
stead of projecting 
out over the stage, a 
hindrance to the ma- 
nipulation of the lens 
in use, and liable to == = : 
accident in many —————— ——— 
ways. 

iw 

Fic. 16.—Bausch & Lomb’s New Microscope. 
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ple space beneath the stage for ap- 
paratus. It is an elaboration of the 
plan of Mr. George Wale, and a sim- 
plification of the more recent design 
of Mr. Wenham as applied in the 
large stand of Messrs. Ross & Co. 
The illustration renders a full descrip- 
tion unnecessary. ‘This stand will be 
figured in the new catalogue to be is- 
sued by Messrs. Bausch & Lomb in 
the course of a few months, which 
will also contain a number of new in. 
struments and devices not heretofore 
known. 

oO 

Structure of the Diatom-shell.—LI. 

BY JACOB D. COX, LL. D., F. R. M. S., 
PRES. AM. SOC. OF MICR. 

When the preceding article went 
to the printer I had not yet had the 
opportunity of reading more than a 
synopsis of the investigations made 
by MM. Prinz and Van Ermengem, 
of the Belgian Society of Microscopy, 
upon sections of the Jutland cement- 
stein and the diatoms contained in it. 
The text of their interesting papers 
will stimulate others to repeat their 
examinations and to prove the alleged 
advantages to be gained from their 
method of investigation. The doubts 
as to its value, which have been com- 
mon among students of diatoms, have 
been based upon the belief that the 
friable character of the sedimentary 
rocks is such that it was hardly to be 
expected that sections thin enough 
could be successfully made, or that 
the extremely delicate silicious films 
of diatoms would withstand the grind- 
ing. A stimulus to try this field of 
inquiry more thoroughly is, there- 
fore, very welcome, even if we do 
not find in the papers of the Belgian 
naturalists any conclusive evidence 
upon points yet unsettled. 

Their investigations have been 
chiefly made upon Coscinodiscus 
oculus tridts, Cosc. excentricus ( Sym- 
bolophora Trinttatzs of the Moller 
type-plate), Zrzxacrza regina, Trt- 
ceratium favus, and uponallied forms 
found in the London clay. M. Prinz 

had previously written upon the same 
subject, including some investigations 
upon sections of Pzxxularia. Anal- 
ogous work had been before attempt- 
ed by MM. Flogel and Pfitzer. 

So far as these investigations lead 
to the conclusion that the shells of 
these larger diatoms, having discoid 
or triangular forms, consist of two 
lamine, in the outer of which are 
hexagonal or circular areole, the re- | 
sult is corroborative of views often 
expressed by investigators who have 
studied the subject. The point upon 
which MM. Prinz and Van Ermen- 
gem regard their observations spec- 
ially decisive is that the exterior lam- 
ina is wholly made up (in the diatoms 
with hexagonal marking) of the honey- 
comb structure, entirely open at the 
top of the alveole, and that the inte- 
rior lamina only partially closes these 
openings, being itself perforated by 
circular holes at the bottom of each 
of the hexagons. These holes appear 
to fhem to be bounded by a wall like 
a section of tube which projects a 
little way through the lamina both 
outwardly and inwardly. 

This conclusion is so decisively and 
explicitly. contradicted by the exami- 
nation of these valves by other means 
as to increase rather than diminish 
our doubts of the value of sections 
prepared as these have been. The 
difference is so radical, and so easy | 
to test, that it challenges at once the 
attention of all who are accustomed 
to the use of the microscope. 

In the first of the plates which il- 
lustrate the paper by those gentlemen 
is a figure of the interior plate of Cos- 
cinodiscus showing the ‘eye-spots.’ 
These are, by measurement, more 
than half the diameter of the hex- 
agons. In 7Zriéceratium favus the 
hexagons are usually four or five to 
the thousandth of an inch, and the 
‘eye-spot’ or perforation should, 
therefore, have a diameter of at least 
.ooot-inch. But an amplification of 
only a hundred diameters would make 
this .o1-inch, and it should, there- 
fore, be easily seen with any good 4 
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objective. As a matter of fact, the 
‘eye-spots’ in the separated inner 
plate of Cosctnodiscus oculus tridis 
are so easily seen with a , objective 
and a two-inch ocular that I am in 
the habit of using this glass on the 
double nose-piece as a ‘finder’ when | 
studying that shell in the large variety | 
found in the Nottingham and Calvert | 
County deposits. 
opaque preparation of this shell, or 
of Zrzceratium favus, since we are 
able not only to get an amplification - 
of 400 or 500 diameters by the use of | 
high oculars with the glasses named, 
but by using a quarter-inch with long | 

| from the sea mud at Savannah, Ga., working distance may considerably 
increase the magnifying power, the | 
supposed holes in such shells are far | 
within the limit of common observa- 
tion by reflected light, and should 
easily be seen in such slides as Mol- 
ler’s opaque Cuxhaven diatoms which 
I have already referred to. The truth 
is, however, that with trifling care in 
the manipulation of the light the con- 
tinuous surface of the inner lamina of 
T. favus may be seen with a clear- 
ness which defies all skepticism, and 
if the glass is a good one, there need 
be no great difficulty in seeing upon 
its surface the finer system of dots 
which is independent of the hexag- 
onal marking, as in the case of Hu- 
podiscus argus also. The outer lam- 
ina will also be found continuous. 
‘There is no room for illusion in this 
matter. Broken shells are easily 
found, and some with holes broken | 
in them, and the difference between 
a plane surface and a solution of con- 
tinuity is too plain to be doubted. 
The same facts will appear in exam- 
ining the specimens of Cosc¢nodiscus 
on the Cuxhaven slide, but as these 
are much smaller than those which 
occur in the Maryland deposits I have 
named, I prefer to use the latter as 
‘the tests in regard to this species. 

Mr. Peticolas, of Richmond, Va., 
has mounted slides of the Nottingham 
earth which happen to contain a larger 
proportion than common of the ro- 
bust forms. 

Therefore, in an | 

slide of this sort one may use the ver- 
tical illuminator and immersion 
glasses of greatest aperture. Here 
also we get a view of the diatoms as 
opaque objects, and I can only repeat 
that whether the inner or the outer 
plate of the valve is examined, the 
closing of the hexagons by a film is 
as apparent as in examining with the 
naked eye a real honeycomb which 
the bees have capped with wax. 

In this investigation we may make 
a combined use of reflected and trans- 
mitted light which is instructive. I 

| was led to do this some years ago in 

Upon an ordinary dry | 

examining some slides of diatoms 

in which the late Mr. Stodder found 
what he thought was a new species 
of Cosctnodiscus, which he provis- 
ionally called C. complexus. When 
photographed the shell showed a pe- 
culiar lathe-turned marking, made 
up of mingled dots and triangles. It 
was, as I thought, essentially the 
same shell as C. radzatus, with the 
walls of the hexagons abnormally 
thickened, either by an extra deposit 
of silex or in some other way. Asa 
transcript made at the time of an ex- 
amination closely akin to that under 
consideration, I may be permitted to 
quote from a letter I wrote to Mr. 
Stodder under date of July 3oth, 
1879. After describing one speci- 
men, a whole shell, I said: ‘ The sec- 
ond shell was one which you had 
marked with the ‘‘Maltwood” as 
having one of the laminz in part 
broken away. It fortunately turned 
out, also, to be with the convex side 
up, and enabled me to make what I 
must regard as an experimentum 

cructs. Its broken surface was pe- 
culiarly adapted to bring out the val- 
uable qualities of the vertical illumi- 
nator. I first focussed on the lower 
lamina, where the upper was entirely 
removed from it. This was not quite 
in contact with the cover-glass, and 
consequently could not be seen so 
easily as it otherwise would have 
been. The refraction of the light 
made it appear black (as a very thin’ 
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transparent film on a black back- 
ground), but the hexagonal outlines 
where the hexagonal walls were bro- 
ken away, and the central circular 
areole were still to be seen with care- 
ful looking. I then turned to the 
thicker part of the shell, and here 
came an unlooked-for surprise. I 
immediately saw that there were two 
classes of appearances to be exam- 
ined. rst. In small patches over the 
surface from which the upper lamina 
had been removed the hexagonal 
walls stood up here and there like 
islands. ‘These walls were evidently 
thickened and incrusted with a white 
substance apparently more porous 
than the silex, and this incrustation 
took the form of nodules at the angles 
of the hexagons, whilst it partly filled 
the hexagonal cell at the bottom, giv- 
ing it a hemispherical or cup-like 
form. 2d. Beyond the general line 
marking the fracture and removal of 
the upper lamina, and where it was 
still in place, the surface was smooth 
and in all respects of the same ap- 
pearance as the lower surface seen on 
the first specimen. This I repeated 
and re-examined till I felt sure of my 
observations, and that there was no 
illusion about it. ‘Three classes of 
appearances stood there as opaque 
objects, too clear for question: ist, 
the black, lower lamina with faint 
hexagonal and circular markings ; 2d, 
the island-like portions of the hexag- 
onal cells without the upper film, 
and incrusted with the white sub- 
stance; and 3d, the upper lamina 
surface, smooth and gray, with its 
darker hexagonal tracing and circles 
within. 

‘ But it occurred to me to add another 
test. Whilst the surface was still illu- 
minated by the vertical illuminator I 
threw a beam of light through the 
achromatic condenserfrom the mirror 
below, and now had what seemed 
demonstrative evidence, making as- 
surance doubly sure. ‘The lower film 
was plainly seen, very thin, with shal- 
low circular areolation, the hexago- 
nal lines being almost invisible; the 

patches of cell-structure stood out viy- 
idly, less changed than the rest; but 
the unbroken part of the structure with 
both laminz in place, made transpa- 
rent by the strong, transmitted, bluish 
light (the condenser had a blue mod- 
erator), showed the internal structure 
exactly as in the island patches, whilst 
the fainter red beam of light from the 
vertical illuminator: still marked the 
gleam of the upper surface by reflec- 
tion, and the whole structure stood 
revealed. By turning on and off the 
transmitted light from the mirror the 
surface view or the internal structure 
could be seen in turn, and the fasci- 
nating experiment was repeated again 
and again.’ 
We have not, however, exhausted 

the evidence which the transparent 
valves can give us. MM. Prinz and 
Van Ermengem say that the centre of 
the ‘ eye-spot,’ viewed by transmitted 
light, never shows any film. It is true 
that along a broken margin of a sepa- 

‘rated inner lamina of Coscznodiscus 

the eye-spot is usually found empty ; 
but this is not always so, and in the . 
unbroken portions of such a plate 
proper attention to the correction of 
the objective will enable us to detect 
it in the robust shells found in the 
Nottingham earth. If it were not so 
it would not be strange, for the color 
test proves that the film is of wonder- 
ful thinness; and that it should be 
broken out by any force sufficient to 
separate the laminz of the valve or 
break it across would be natural 
enough. If a sash made up of small 
panes of glass were broken in two we 
shouldly hardly expect to find many 
whole panes sticking out of the rem- 
nants of the wooden frame. The evi- 
dence got from the examination of the 
shells as opaque objects, with both low 
powers and the vertical illuminator, 
would hardly be weakened by the ab- 
sence of the central part of the ‘ eye- 
spots.’ 

In the Nottingham slides all the 
parts of the gigantic discs are in- 
creased in size and thickness, and 
upon examining the interior plate we 
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find within the hexagonal tracing: 
Ist, a narrow circle so thin as to be 
scarce distinguishable in color from 
the empty field; 2d, another narrow 
ring of pinkish color, evidently thicker 
than the last; 3d, another nearly col- 
orless ring; and lastly a small central 
part of appreciably pink tint. Nearly 
every broken valve will give some ex- 
amples of the inner lamina projecting 
beyond the outer, and a patient ex- 
amination will soon find examples in 
which the fracture, passing through 
the eye-spot so as to break off only an 
outer segment of, say, one-third its 
area, leaves the inmost spot, the pink 
‘pupil’ of the eye, intact. I have 
verified this so often as to be able to 
assert it categorically. Ina very re- 
cent examination of the same material 
I found a single instance in which a 
crack from the interior of a valve 
when both laminz were in place went 
out through the inner plate where it 
projected beyond the other, and dis- 
tinctly ran half way round the ‘ pupil’ 
or central spot, and thence out to edge 
of the plate. The view by transmitted 
light, therefore, is consistent with and 
corroborates that got by reflected light. 

As to the upper film, the same 
preparations give abundant evidence 
of its existence. I have already re- 
ferred to the fact that we sometimes 
see in /s¢hmza the appearance of teeth 
or notches about the edge of the areo- 
le, which I have interpreted to be 
little processes or buttresses running 
forward from the thick walls to sup- 
port the thin film of the areola. This 
film in such cases will also show more 
color in its central part, indicating 
that the part adjoining the wall is 
thinnest. These teeth have also been 
noticed by different observers in large 
specimens of Cosctnodiscus oculus trt- 
dis, but in Peticolas’s slides (what is 
not very common in other specimens 

_ of the Nottingham earth which I have 
seen) we frequently find this notching 
of the outer film become a circlet of 
large dots, twelve or more in number, 
and within these a fainter dotting cov- 
ering the whole area of the hexagon. 
When seen in the whole valve this 

might be attributed to some diffrac- 
tion effect ; but here also patience has 
proven the true solvent, and, after 
careful search among broken valves, 
I have found this film projecting be- 
yond the edge of the broken walls be- 
neath it, the larger circlet of dots 
being plainly marked, the inner ones 

. very faint by central light, but show- 
ing strongly with a little obliquity of 
illumination. On such a valve you 
may focus sharply upon the dotted 

film, seeing nothing of the ‘ eye-spot’ 
in the lamina below ; then lowering 
the objective you pass through its veil 
and bring the lower plate with its 
large circle into plain view. 

After becoming familiar with these 
phenomena in the magnificent shells 
of this deposit, it is not difficult to 
trace the films which close the areole 
in other smaller forms of similar spe- 

cies. In one or two instances I have 
found little pillars or spines of silex 
adhering to the inner lamina of the 
shell, as if the hexagonal walls had 
aborted, and the plates had been con- 
nected by these pillars in a way simi- 
lar to that figured by the Belgian 
writers ; but that this is not common 
is sufficiently attested by the hexag- 
onal lines upon the inner plate as 
commonly found, these lines being 
the mark of fracture where the walls 
have been separated from the plate 
which caps them. 

( To be continued.) 
e) 

Styrax and Liquidamber as Sub- 
stitutes for Canada Balsam. 

Dr. H. Van Heurck has published 
an article upon this subject in the 
Bulletin de la Soc. Belge de Micro- 
scopte, which should have been 
noticed in these columns some time 

ago. ‘The matter has been held over 
to enable the Editor make some prep- 
arations with styrax, in order to sup- 
plement the observations of Dr. Van 
Heurck by a few of his own. ,Dr. 
Van Heurck introduces the subject 
with the following statement: ** During 
the month of May,* my friend, Prof. 

* This was in 1883.—Ep. 
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H.L. Smith, wrote to me that he had 
found some new resins, of which one 
possessed an index ofr efraction of 1. 63. 
I replied to him the same day that 
two products of this kind, styrax and 
liquidamber, had been apa to me 
for some time, having found them 
during my researches upon homoge- 
neous liquids, and I proposed to pub- - 
lish our results together. 

‘¢ As I proposed to employ styrax 
exclusively for the series of which I 
begin the publication next month, the 
time has come to make known the 
properties of this product. Never- 
theless, I would prefer to delay the 
publication, in order to join the name 
of Mr. H. L. Smith with mine. 

‘¢Up to this time I have received 
no response, and I therefore do not 
know if the products he has employed 
are the same as mine.” 

The author then refers to the use 
of naphthaline monobromide with a 
refractive index of 1.65 in the study 
of diatoms, adding that this substance 
can never come into general use 
owing to the difficulty of closing the 
cells containing it, and to its disagree- 
able odor. . 

In seeking for a natural resin which 
could be employed instead of the 
naphthaline bromide, with an index 
of refraction high enough for a homo- 
geneous immersion liquid, two were 
discovered, styrax, from the Lzguzd- 
ambar ian Mill, from Asia 
Minor, and the liquidamber furnished 
nished by the Lzguzdambar styract- 

: flua, L., of North America. 
Both "these products have been 

used by Dr. Van Heurck for a con- 
siderable time, but the results were 
not published until the preparations 
had been kept long enough to test 
their durability. 

The author believes that the mounts 
are much less alterable than those 
made with Canada balsam, which 
becomes resinous after some time. 

Purified styrax contains a granular 
substance which must be removed by 
dissolving in chloroform and filtering 
the solution. The solution thus ob- 

tained is used in the same manner as 
the solution of Canada balsam. Styrax 
and liquidamber are quite as easily 
employed as balsam, and they do not 
form bubbles of air on heating. 

Diatoms are beautifully shownwhen 
mounted in either styrax or liquid- 
amber, and their details are resolved 
with great ease. Amphipleura pel- 
luctda, for example, shows its striz in 
a very perfect manner. The author 
believes that styrax will supplant Can- 
ada balsam for mounting, owing to 
its great advantages. 

It is well to expose the styrax as 
purchased, in a thin layer to the sun 
for several weeks. In this way much 
of its yellow color is discharged, the 
water it contains evaporates, and it 
becomes hard. It may then be dis- 
solved in chloroform, as already de- 
scribed. Instead of chloroform, ben- 
zine, or a mixture of benzine and 
absolute alcohol, may be employed 
in making the solution. 

Having given Dr. Van Heurck’s 
observations, it remains to add our 
own experience with the styrax ob- 
tained from a druggist in Washington. 
The styrax, or storax, was a pasty 

mass of a light dirty gray color, a 
very unpromising material for a 
mounting medium. A portion was 
placed a a test-tube, shaken with 
chloroform and thrown upon a filter. 
The filtrate was clear, but rather deeply 
colored. This was used for mounting 
a few specimens of diatoms. It only 
required a few moments to prepare 
the small quantity of solution used 
in the experiments. 

As regards the results, we can say 
that it works very much like balsam. 
Its value as a mounting medium for 
certain objects, such as a diatoms for 
example, has not been overstated by 
Dr. Van Heurck. We shall use it 
ourselves hereafter instead of balsam 
for diatoms. The comparative ex- 
periments made by us have clearly 
demonstrated its superiority for this 
purpose. A fine slide of diatoms 
mounted in balsam by Prof. Kellicott, 
a pure gathering of Stephanodiscus 
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NMagare, was compared with s some 
of the same diatoms from Cleveland 
mounted in storax. The markings 
were much more distinct in the last- 
mentioned slide. A slide was also 
prepared with diatoms from the 
Sandwich Islands, and as some of the 
species are very beautiful we have 
become quite familiar with their ap- 
pearance in balsam, and there can be 
no question of the superiority of 

storax as shown by this mount. The 
same may be said of other mounts, 
not all of diatoms, for other objects 
were mounted at the same time. 

Polycystina for example, showed ex- 

ceedingly well in the storax. We 

therefore commend the use of storax 

or styrax, as it is indifferently called, 
-for mounting when a medium of 
higher refractive index than balsam 
is required. 

O 

New Mounting Media. 
Professor H. L. Smith has been 

expending much time and labor in 
experimenting with various substan- 
ces, searching for satisfactory media 
of high refr Belive index for the mount- 
ing of diatoms and similar objects. 
The desiderata at which he has aimed 

are: Ist, high refractive index; 2d, 
a substance to be used in a fluid or 

semi-fluid state in the process of 
mounting ; 3d, the property of hard- 
ening on the slide so as to make a 

permanent mount ; and 4th, a proper 

cement to protect it from decomposi- 
tion if the material is in danger from 

that cause by reason of exposure to 
air or to immersion fluids. 

Professor Smith is now assured 
that he has succeeded in his efforts, 

and has produced two media, both of 
combinations entirely new and here- 
tofore unnoticed in chemistry. He 
has also devised a. cement for rings 

_upon the slides to protect the media, 
which is also new, and makes attract- 
ive mounts. 

His first medium is a transparent, 
colorless substance in the form of a 
thick fluid, which hardens by heat 

applied in the same way as in mount- 

ing in balsam. The heat expels the 
fluid part-of the mixture, and leaves 
a solid which is a permanent mount, 
and requiring no more care in subse- 
quent handling or packing of slides 
than balsam. The index of refrac- 
tion of this medium, when solidified, 
iS 2.00. 

The second medium is a yellow 
tinted, thick fluid, similar in hand- 
ling to the last, and to be used and 
treated in the same manner, but hav- 

ing an index of 2.25 4 hes solidi- 
fied. A per ceptible bre ownish-yellow 
tint remains in this medium, similar 

to that of pretty old balsam which has 
been a little overheated. This me- 
dium would naturally be used for spec- 
ial examinations of particularly diffi- 
cult objects, and the color is not 
enough to be objectionable, though 
the first medium, with its absolute 
transparence, would be preferred for 
more common use. Used in a fluid 
state, the denser medium has scarcely 
any color, but its refractive index is, 
of course, lowered a little. 

In either of them the resolution of 
Amphipleura pellucida is made with 
surprising ease and strength, and with 
light of very small obliquity compared 
with that which has been necessary 
in dry or balsam mounts. In short, 
it gives all the results which the high 
refractive index would lead us to ex- 
pect, and with none of the objections 
for cabinet use which belong to the 
solution of phosphorus and _ other 
mixtures. 

The cement for ringing is specially 
devised to avoid any danger of its at- 
tacking or decomposing the mounting 
medium, and makes the whole a com- 
plete success. We have reason to be- 
lieve that Professor Smith will soon 
make arrangements for putting these 
materials within the reach of all mi- 
croscopists. JADoe 

—_O—_——- 

Crystals of Arsenic. 

The white arsenic of commerce is 

made up of crystals, but it is seldom 
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that a specimen can be found }emark- 
able for the perfection of the crystal- 
line forms. The perfect crystals of 
arsenic are very beautiful when seen 

under the microscope, and they are 
easily obtained. An excellent method 
of forming them on the glass slip is 

as follows :— 
Select a small tube about one inch 

in length, and fit it in a holder made 
of a thin strip of copper, brass, or 
other metal having a hole bored 
through it to receive the tube. Let 
the mouth of the tube project slightly 
above the metal, and support the lat- 
ter in some convenient way over a 

spirit-lamp or hold it in the hand. 
It is better to have a support. 

Place a small quantity of white ar- 
senic in the tube, and apply heat 
slowly until a white powder begins 
to collect about the mouth of the tube. 
Then warm a glass slip, and hold it 
over the top of the tube until bright, 
crystalline particles appear on its un- 
der surface. Then remove the lamp 
and let the tube cool. 

If the heat has been properly regu- 
lated, beautiful crystals will be found 
upon the glass slip, which give a 
great variety of effects with different 
illuminations. Ona dark ground the 
effects are very fine indeed. 

oO 

Cleaning Polycystina. 

The polycystina are found in many 

localities in this country, particularly 
in the diatomaceous rocks of Virginia 
and Maryland; but nowhere are their 
remains found in such abundance as 
in the rocks of the Bermudas and of 
the Nicobar Islands, where they form 
strata from one to two thousand feet 
in thickness. 

Specimens of the Barbadoes mate- 
rial have been sent to a large num- 
ber of subscribers, who _ signified 
their desire to obtain it, as already 
stated, and we now redeem the 
promise to describe the method of 
cleaning the specimens for mounting. 

The material should first be boiled 

| tles in one minute. 

will partly disintegrate it. The liquor 
should then be poured off and the 
sediment washed, allowing it to settle 
each time before pouring off the water. 
It should then be treated with some- 
what diluted hydrochloric acid, which, 
by decomposing the carbonate of lime, 
will cause considerable effervescence, 
and this will reduce the pieces still 
further. Wash again, and then re- 
peat the boiling in carbonate of soda. 
When it is thought the boiling has 

been continued long enough to com- 
plete the disintegration, wash thor- 
oughly and then proceed to separate 
the polycystina from the sand and 
fragmentary particles, as follows :— 

Put the material in a beaker, or a 
bottle that will hold six or eight 
ounces. 
good for the purpose. Fill the bottle 
with water and thoroughly shake it. 
Set it on the table for thirty seconds, 
exactly. Then pour the fluid off into 
a larger bottle almost down to the 
small quantity of sediment that will 
be found at the bottom. Fill the bot- 
tle again, shake, and let it stand thirty 
seconds ; pour off and repeat these op- 
erations until the water pours off clear. 
This separates all the material that 
will settle in thirty seconds. ‘Trans- 
fer it to a small vial and label it. 

Let the sediment deposit in the 
large bottle, pour away the water 
above it, transfer the sediment to the 
first bottle, fill up with water, shake, 
and let it stand one minute. Repeat 
these operations as before, and thus 
will be obtained the material that set- 

In like manner 
obtain what will settle in two or three 
minutes. 
By proceeding in the systematic 

manner above described, a large quan- 
tity of broken particles and objection- 
able matter will be removed, and the 
polycystina will be made tolerably 
clean. To further clean them, take 
the different deposits separately, and 
proceed with each one as follows :— 
Place it in a test-tube, and boil with 
strong nitric acid for a moment. 

in a solution of washing soda, which | Then wash thoroughly. After wash- 

A quinine bottle is very. 

ee eee ee 

a 

7 
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ing away all the acid, pour on enough 
strong ammonia to cover the sedi- 
ment. Let it remain two or three 
minutes, wash again, and then sepa- 
rate the forms by gravity as before 
described, using test-tubes instead of 
bottles. 

If these operations are conducted 
as we have described them, a clean 
collection of the beautiful skeletons 
will be obtained, from which fine 
mounts can be made. The methods 
of mounting will be given in the 
course of the articles on Microscopi- 
cal Technic. 

The method above described is in- 
tended for those who wish to obtain 
only the finest and most striking 
forms. For the student of the radio- 
laria who would desire to keep the 
more delicate forms as well as the 
others, the treatment should be some- 
what modified, and the disintegration 
of the rock would be more gradually 
effected. 

O 

Microscopical Technic. 

Ill. MOUNTING OBJECTS DRY. 

By far the greater number of ob- 
jects that are mounted dry are best 
examined by light condensed upon 
them from above. Occasionally very 
thin and transparent specimens, such 
as diatoms, foraminifera and radiola- 
ria, spicules, thin sections of plant 
stems, cuticles, leaves, etc., are 
mounted dry for transmitted light. 
A thin section of elder pith, for ex- 
ample, mounted dry and illuminated 
with a paraboloid, makes a fine ob- 
ject; but generally such specimens 
are seen better when immersed in a 
medium like Canada balsam. 
We shall select for description 

such specimens as seem best calcu- | 
lated to cover the whole field of dry 
‘mounting. 

Dry Transparent Mounting.—In 
describing this method of mounting, 
perhaps we can do no better than to 
follow the process of mounting dia- 
toms. The glass slips and covers | 

\ 

should be selected and cleaned, and 
the mounting apparatus placed near 
at hand. Then proceed to prepare 
the cells, as follows: Put a slide on 
the turn-table, and make a ring of 
shellac in alcohol upon it, just large 
enough to support a 4-inch cover- ° 
glass. Prepare a number of slides 
in this way, and set them aside for 
the shellac to harden. In twenty- 
four hours they are ready for use; 
but if there is not time to wait for 
spontaneous drying, heating over the 
spirit-lamp will harden the shellac in 
a few moments. 
When the cells are ready the dia- 

toms may be prepared on the cover- 
glass, for it is better to mount such 
minute specimens upon the cover- 
glass than upon the slide. The rea- 
son for this is that in case it should 
be desired to examine them with a 
lens of high power and short working 
distance, they will be nearer to the 
lens and more readily focussed upon 
if attached to the under side of the 
cover-glass than if on the slide itself. 
Moreover, there are optical reasons 
which make it advantageous to mount 
the finer diatoms in this way. 

Assuming that the latter are prop- 
erly cleaned, and preserved in a mix- 
ture of equal parts of alcohol and 
water, it is necessary to dry a very 
thin and evenly distributed layer upon 
the cover-glass. The simplest way 
to do this is to support the cover up- 
on a thin piece of metal, and heat it 

| with the spirit-lamp until all organic 
matter is burnt away. An excellent 
support can be cut from a piece of 
ferrotype metal, such as is used by 
photographers. Take an old ferro- 
type picture and cut out a narrow 
strip, about ;3, of an inch wide, with 
an enlarged rounded end a trifle more 
than half an inch in diameter to sup- 
port the cover-glass. Select a bottle 
of the proper height, load it with 
shot or sand, and thrust the small 
end of the support into the cork of 
the bottle. Put the cover-glass on 
the support, dip up a drop or so of 
the fluid containing the diatoms, and 
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spread it over the cover; put the 
lighted spirit-lamp beneath, so the 
flame plays directly upon the metal 
and causes rapid boiling, which dis- 
tributes the forms well, and immedi- 
ate drying ; continue heating as much 
as the glass will bear for several 
minutes. During the heating pre- 
pare one of the slides by running a 
second coat of alcoholic shellac over 
the dried rings to act as a cement. 
Then, when the cover-glass is cool, 
invert it over the cell, and press it 
down on the fresh shellac until it is 
in contact all around. Set it aside 
for a few minutes, and then apply a 
third coat of shellac, running it over 
the edge of the cover to ensure per- 
fect sealing of the cell. The mount 
is now perfectly safe, if it is not 
handled roughly. It may be put 
away until a number have accumu- 
lated to be finished together. The 
methods of finishing will be. given 
further on. 

It will be obvious that any trans- 
parent objects may be mounted in 
the same way, placing them upon 
the slide itself instead of upon the 
cover. The scales or wing-dust of 
moths and butterflies will afford the 
novice good specimens to experiment 
with in this kind of mounting. , 

Mounting Thin Opaque Objects. 
—The method of preparing the cells 
is the same as that just described, 
-except that the cells aré made opaque 
inside of the shellac ring, being either 
wholly covered with a black, opaque 
varnish or paint, as is usually the 
case, or a central spot only is cov- 
ered, leaving an annular clear space | 
around it, as when the lieberkuhn is 
to be used. 

drop black is much to be preferred, 
as it gives a dead black surface. We | 
have used with much satisfaction a 
fine black paint manufactured by 
Messrs. F. W. Devoe & Co., of New- 
York, which dries upon glass with- 
out cracking, and gives a dead black 
surface. 
ing. 

For this purpose as- | 

phalt is frequently used, but ivory 

It is very useful in mount- | 
J 

The lieberkuhn is an illuminator 

much less used than it deserves to 

be. Light is thrown up from the 
| mirror all around the*opaque spot 
upon which the object is mounted, 
and is reflected down upon the ob- 
ject from the lieberkuhn, giving par- 
ticularly fine effects. Mounting very 
minute objects upon small opaque 
spots is an excellent plan apart from 
its advantages for the lieberkuhn, as 
it makes neat slides. It is especially 
adapted to such specimens as the 
spicules of sea-fans or gorgonias. We 
have one slide with four or five 
opaque spots under one ¢-inch cover- 
glass, each of which has a different 
variety of spicules from any of the 
others. Each of these opaque spots 
is surrounded by a fine ring of as- 
phalt. Objects are made to adhere 
to the opaque ground by the use of a 
dilute solution of gum. A drop of 
gum-water is allowed to dry sponta- 
neously upon the ground, when it 
can be moistened sufficiently to be- 
come sticky by gently breathing up- 
on it. Spicules or other light objects 
may then be sprinkled upon it, or 
they may be arranged in groups, and 
on drying they will be found securely 
attached. 

The subject of mounting opaque 
objects will be continued next month, 
our space being already well filled 
for this issue, when instructions for 
finishing the cells will be given. 

( Zo be continued.) 

— 0 

—Messrs. Bausch & Lomb promise 
some novelties in their forthcoming 
catalogue, of some of which we have 
already seen the illustrations. Among 
other things they have designed a new 
microscope of the German style,which 
will doubtless be favorably received. 
It is true that this form of stand is not 
popular in this country, but for the 
investigator it possesses certain ad- 
vantages of convenience and small 
size Which will commend it to many 
persons. 
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Postrat Crus Boxrs.—Box 6 
came to hand last month with five 
excellent slides by Mr. F. F. Stanley, 
of Boston. They are mounts of 
named diatoms, which have been 
selected and mounted with care. It 
is seldom that the club is favored 
with preparations which have in- 
volved so much care and time in the 
making as these, and if a few other 
members would follow the example 
set by Mr. Stanley, membership 
would become more valuable than it 
is. 

Box 29 is a special contribution 
from Mr. H. S. Woodman, of 
Brooklyn, N. Y. It contains speci- 
mens of insect preparations, and 
may be taken as a type of what a 
good box should be. Without doubt 
it is the most instructive box that has 
come to our circuit this season. 
There is a brief description given of 
each specimen, stating the general 
method of preparing or mounting it, 
followed by a few words indicating 
the special features to be observed. 
The objects in the box are :— 

I. Sting of Honey-Bee mounted 
in glycerin. Mr. Walmsley says of 
this mount that it testifies to the 
efficiency of wax cells for fluid 
mounts first introduced by himself. 
He also refers to the value of the 
white-zinc cement, of which he 
speaks highly. 

2. Head of Robber Fly, Asz/us sp. 
3. Mask of Pupa of Dragon-Fly. 

This is a very instructive specimen. 
4. Head of Horse-Fly, Zubanuo 

lineola. The method of preparing 
the specimen is given in detail. 

5. Saws of Saw-Fly. In referring 
to the subject of mounting these 
specimens, the preparer states that 
in using the carbolic acid method* 
he was at first not successful, but 
found the reason for the unsatisfactory 
results was that he had been using a 
solution of carbolic acid in alcohol. 
On using an aqueous solution the 
results were excellent. 

6. Silk Worm. This is a fine 
preparation which shows the tracheal 
system beautifully. 

The club has purchased a series of 
Cole’s ‘ Studies,’ which is now being 
sent through the circuits in boxes of 
two slides each with descriptive text. 
The first one that came to this circuit 
contained a section of Fezcus com- 
munis and a section of diabase. 

Box A, which was lost for about a 
month, came to hand April 8th, and 
a few days later came box CK. Of 
the latter, which contained two slides 
and accompanying text from Cole’s 
‘ Studies,’ a section of Huphorbza 
splendens and a section of red sye- 
nite, it need only be said that it was 
as good and instructive as all of this 
series is sure to be. 

Box A contains six excellent slides : 
1. Pigeon post film. Dr. R. H. 

Ward. 
2. Section of scirrhous tumor, stain- 

ed with eosin and logwood. Dr. J. 
DE iwomax: 5G.) N. KK’ says\ its 
‘interesting and well mounted,’ 
which is very true. 

3. Longitudinal section of testicle 
of ea G2.) Hanaman., A‘ fine 
preparation. 

4. Seeds of Saponaria calabrica. 
George Timmins. These are the 
most beautifully ornamented seeds 

we have seen. 
5. Prephenus Leconte?, said to be 

the larva of a water beetle. Frank 
Ritchie. A fine preparation, show- 
ing the trachea very well indeed. 

6. Eleters and spores of Asterella 
remispherica. Joseph McKay. 
This, coming from an officer of the 

A Volewisupe coms 
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the club, without any description or 
suggestion of what eleters are, is a 
bad example, although a reasonably 
good and instructive slide. 

—_O0———_- 

THE BaciLtitus oF TUBERCLE.— 
Dr. H. Formad is one of the few 
conservative writers and students who 
have boldly questioned the conclu- 
sions of Dr. Koch and his many able 
followers concerning the cause of 
tubercular disease. While giving due 
praise to, and showing a sincere ap- 
preciation of, the value of Dr. Koch’s 
discoveries, he has declared, in an ar- 
ticle read before the Philadelphia 
County Medical Society, that the 
opinions already expressed by him 
have been confirmed by later experi- 
ments and observations. 

The ground taken by Dr. Formad 
is conservative, but not obstructive or 
unprogressive. Looked at from our 
own point of view, quite outside of 
the medical profession, we are forced 
to admit that there is scarcely any. 

experimental evidence to prove that 
tuberculosis is caused by the bacillus, 
that would withstand the severe and 

- critical examination required to es- 
tablish a scientific hypothesis. There 
are strong indications, reasonable in- 
ferences, but these are not sufficient. 

The subject requires for its proper 
study not only a knowledge of the 
bacteria, but also of pathological con- 
ditions. It possesses an _ interest, 
however, to the whole world—and, 
at the present time, to the scientific 
world especially—in that the conclu- 
sions must yet be subjected to the 
severe examination of scientific truths. 
A subject of such vast importance 
demands not only careful research by 
the observers taking part in its inves- 
tigation, but also critical examination 
by others of the evidence adduced. 
There has been scarcely enough of 
this. Physicians have hastily ac- 
cepted conclusions which have been 
the outgrowth of the hypothesis put 
forth by irresponsible writers without 
the slightest reason or support, and 
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have actually based their practice 
upon them. What is now needed is 
a conservative spirit\ and a critical 
examination of the facts, not of the 
probabilities. 
We would, therefore, venture to ex- 

press the opinion, which is strength- 
ened by reading Dr. Formad’s article, 
that enough has already been done in 
the study of the bacillus, except as 
regards its life-history which still 
remains to be made out. It is time 
that the bacillus fer se should be let 
alone, and that the subject of tuber- 
culosis be taken out ot the hands of 
mycologists, who are very good in 
their way, to be sure, but who seem 
generally incapable of going beyond 
the discovery and description of spe- 
eies of bacteria, and placed in the 
hands of pathologists, who, working 
in the light of recent discoveries, may 
reach conclusions of inestimable value. 
This is precisely what Dr. Formad 
seems to believe, and we can but think 
the influence of his work, when it is 
published next summer, will be felt 
for good throughout the medical pro- 
fession. 

It was our intention to give a sum- 
mary of Dr. Formad’s article, but it 
is too long to present satisfactorily in 
this way. It can be found in full in 
the New-York Med. Journ. of Feb. 
16th. 

) 
A METHOD OF STAINING THE Ba- 

ciLLus.—The following method is 
given by Dr. Hartzell in the AZedical 
Times :— 
‘A small quantity of sputum is 

spread as thinly and evenly as possi- 
ble upon an ordinary glass slide; it 
is allowed to dry, which takes but a 
minute or two, and is then passed 
slowly several times through the 
flame of an alcohol lamp or Bunsen 
burner. One or two drops of the 
fuchsin solution, recommended by 
Gradle (prepared as follows: Car- 
bolic acid, fifteen minims, distilled 
water, one-half fluid ounce, dissolve, 
and add saturated alcoholic solution 
of fuchsin, one-half fluid dram) are 
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placed upon the sputum thus pre- 
pared, and allowed to remain from 
three to five minutes. The slide is 
now washed thoroughly with distilled 
water, to remove the excess of fuchsin, 

and the stained spotum completely | 

decolorized by means of a saturated 
solution of oxalic acid. It is again 

thoroughly washed in distilled water, 
after the decolorization, and allowed 
to dry ; it is now ready to be mounted | 
in glycerin or balsam for examination. 
With a power of five hundred or six 
hundred diameters the bacilli will 
appear as brilliant red rods, no stain- 
ing of the back-ground being neces- 
sary. 

One chief advantage claimed over | 

other methods is that in the latter the | 

decolorizing agent employed is dilute 
nitric acid; but this, besides being | 
disagreeable to handle because of its 
corrosive and staining properties, is 
apt to remove the color from the 

bacilli too unless great care is taken. 

Oxalic acid, however, seems to leave 
the dye untouched in them. 

O 

SENSE OF CoLtor oF DAPHNIA.— 
Much has been written of late by va- 
rious authors on the color-sense of 
the lower animals, but the subject is 
still very imperfectly investigated. 
Some late experiments by Meresch- 
kowski, on the color-sense of the 
daphnia, are of considerable interest. 
Sir John Lubbock has shown that 
these animals are sensitive to ultra- 
violet rays which the human eye can- 
not perceive. The former observer, 
however, finds that the daphnias are 
not attracted by the color of a light, 
but by its brightness. This question 
has again been taken up by Sir John 
Lubbock, who has reached a different 
conclusion after numerous experi- 
ments. He found that if a spectrum 

_ be thrown upon a porcelain trough 
containing daphnias, so arranged that 
the light on botk sides of a given line 
was equal, the animals showed a de- 
cided preference for the green over 
the red end of the spectrum. Light- 

| 

ing one-half of a trough with green 
or yellow light, while the rest was 
uncolored, the animals preferred the 

| colored light. In another trough they 
were found to be attracted to a part 
more brightly lighted than the rest. 
It seems proved, therefore, that they 
prefer green or yellow to white light. 
In other experiments they were found 
to prefer white light to blue or red. 

Oe 

SPRING CoLLEcTIONS.—The ponds 
are already swarming with infusoria, 
and fresh growths of alge are rapidly 
springing forth. It is the most enjoy- 
able season of the year for pond col- 
lecting. We have not yet been able 
to go out ourselves for a dip in the 
waters around Washington, but a few 
days spent in Baltimore enabled us to 
enjoy a few hours looking over some 
collections made by that enthusiastic 
collector Mr. A. D. Balen, who has 
the happy faculty of always finding 
something worthy of study wherever 
he goes. Fortunately for us, Mr. 
Balen, who had also been visiting 
Baltimore, left some bottles where we 
were able to examine them at leisure. 
Among the numerous infusoria the 
beautiful rotifers were abundant, and 
there are few organisms that are more 
attractive to the eye than these. 
What most engaged our attention, 

however, was the alge, which were 
abundant and of many kinds. Among 
them we found some fine desmids, 
which are often in great numbers 
early in the spring. Attached to 
some of the plants were numerous 
jelly-like masses, about as large as the 
head of a pin. These were found to 
be balls enclosing a_ bright-green 
branching alge, known as Che@fo- 
phora. Ulothrix is sure to be found 
in almost all early spring collections. 
It is a slender filament with the cells 
about as long as broad, filled with 
green endochrome. Larger filaments, 
with cells much.longer in proportion 
to their width, are likely to be JZes- 
ocarpus or didogontum ; the latter is 
readily distinguished by a series of very 
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close rings surrounding the ends of the 
cells. Cladophora is a bright-green 
alga with long cells and a branch- 
ing habit. Zygnema is composed 
of straight filaments with the coloring 
matter arranged in stellate masses, 
usually two in each cell. All of these 
except Cladophora were found in the 
collections, and many others not so 
easily recognized from such brief de- 
scriptions as we have space for here. 
These few words will doubtless ena- 
ble the collector not acquainted with 
the alge to distinguish the genera 
mentioned when he finds representa- 
tives of them in the field of the micro- 
scope. The study of the alge is very 
fascinating, and offers good opportu- 
nities for original observation. 

NOTES. 

—Prof. Joseph Leidy has described a 
new annelid in the Proc. Acad. Nat. Sct. 
of Philadelphia, which he found in the 
Schuylkill. He has named it Manayunkia 
Speciosa. It closely resembles the marine 
annelid Fadricia, but differs in the lopho- 
phores, being undivided, in having two 
large tentacles continuous with the main 
trunks of the vascular system, and it has 
no eyes on the terminal body segment. 
It is fully described, and figured. 

—Prof. Samuel Lockwood delivered an 
address before the New-York Microscopi- 
cal Society on the evening of February 
15th. His subject was ‘The Wine Fly,’ 
Drosophila ampelophila. After the lec- 
ture the members of the society attended 
a reception at the residence of Mr. F. W. 
Devoe, to meet Prof. Lockwood socially, 
where the remainder of the evening was 
pleasantly spent. An abstract of the ad- 
dress will soon be published in this 
journal. 

— Scandinavia is the name of a monthly 
publication recently established in Chi- 
cago, which aims to present articles on 
ancient and modern phases of Scandina- 

_vian life, representing the chief features 
of Scandinavian history, mythology, lite- 
rature, science, etc. It appeals to the 
English-reading public for well-deserved 
support. The articles published in the 
first five numbers are of a high character, 
and appeal to the interest of the more in- 
telligent and thoughtful class of readers. 

It is a publication of sterling worth, and 
we trust it will receive ample and imme- 
diate support. 

The subscription price is $2.00. Pub- 
lished at 24 N. Clark St., Chicago. 

—So many of our readers are physicians 
that we would be glad to make frequent 
references to articles in current medical 
journals, but our space is too limited. We 
cannot refrain from calling attention to an 
article by Dr. A. L. Gihon entitled ‘ Medi- 
cal Education the Fundamental Fact in 
Medical Ethics,’ in the Journal Am. Med. 
Assn of.Jan. 12th. It is an article that 
should be read by every physician; for 
the medical profession is responsible for 
the disgraceful condition of medical edu- 
cation in this country; and to the profes- 
sion rather than to State legislation we © 
must look for its improvement. We learn 
from the article that the examinations 
passed by surgeons in the navy are more 
rigorous than those of most medical col- 
leges—so that Surgeon U.S. N. is a supe- 
rior title to M. D. 

CORRESPONDENCE. 

The ‘Congress' Nose-piece. 

To THE Epi1ror:—When I wrote the 
letter in regard to the so-called ‘congress 
nose-piece,’ printed on page 38 of this 
JOURNAL, in the February number, I had 
some faint hopes that Mr. Bulloch did not 
really intend to wrong me, but would take 
the opportunity thus offered to him to give 
me due credit for the invention, and lay 
the false announcement of it as his own 
to a ‘printer’s blunder.’ I am sorry to 
note that, so far from doing this, he now 
claims it as his own device, admits that 
he had patented it before sending me the 
first specimen, and even boasts of his 
‘zeal’ and ‘enterprise’ in giving this in- 
vention to the microscopic world—an in- 
vention, be it distinctly remembered, that 
I had myself made complete in all its plan 
and details and entrusted to.Mr. Bulloch 
to construct for me. I have no wish to 
prolong a controversy with him. I shall 
simply say that I have drawings of the 
nose-piece as invented by me three and a 
half years ago; that I did show Mr. Bul- 
loch sketches—not full-size, exact draw- 
ings made to scale, ready for the Patent 
Office Bulletin, but sketches clear and 
complete enough to show the exact nature 
of the plan and construction. I showed 
them to him and others at Detroit in 1880 
and again at Chicago in 1883. 
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It was not necessary for him to ‘work 
it out’ at all, although it may have taken 
considerable of his time to work it out so 
as to try and introduce, if possible, some 
variation from my plan as shown him. 
The parties named by me do not say 
they never saw any details or saw any 

. drawings. Mr. Pennock writes me that 
he does not recollect any, but Dr. R. J 
Mohr and Mr. Ed. Bausch do recollect 
the fact of my showing them drawings, 
and of discussing the merits of the device; | 
and Mr. Bulloch himself has shown to a 
certain party, since last September, the 
drawing I made in his own note-book, 
three years ago, of this very device. 
Whether it was the drawing I made or 
not I do not assert. 

But I do not wish to pursue this subject 
any further. If you will kindly publish 
herewith the drawings sent you some time 
ago, copied from my original sketches 
made three years ago, the readers of 
this magazine will be able to judge for | 
themselves how ‘crude’ the ‘suggestion’ 
was, and how much Mr. Bulloch has 
‘worked it out.’ 

It is to be noted that while Mr. Bulloch 
says, at the opening of his letter, that he 
has always given me the credit of sug- 
gesting the idea, but that he had to work 
it up into shape, etc., he has never pub- 
licly made any such statement in any 
print I have seen, but, on the contrary, 
has published the device as his own in 
this JOURNAL, in the journal of the Royal 
Microscopical Society and_ elsewhere, 
without a word or a hint that any one else 
had suggested it. 

ALBERT MCCALLA. 
FAIRFIELD, Iowa, March 3d, 1884. 

[The figures referred to above are given 

on another page of this number.—ED. ] 

o) 

Homogeneous Immersion. 

To THE Epiror: I find in the micro- 
scopical journals nowadays a good deal 
about homogeneous immersion lenses, 
but all the articles I have seen assume 
that the medium used shall have the same 

‘refractive index and dispersive power as 
the front lens of the objective, which is 
usually of crown-glass of refractive index 
about 1.525. 

' It seems to me to make a lens which 
shall work through different thicknesses 
of cover-glass equally well and without 
adjustment, the immersion medium should 
correspond with the cover-glass, so that 
the combined thickness of glass and im- 

’ 

mersion fluid would always be the same 
(although the thickness of each varied) 
for an object in contact with the under 
side of the cover. 

The refractive index of cover glass is 
said to be 1.55, quite a little higher than 
crown glass, and its dispersive power is 
probably greater, as it is, or is supposed 
to be, a light flint glass. 

By making the front lens of the same 
kind of glass (the Tolles 4, owned by Mr. 
Frank Crisp, the angular aperture of which 
was calculated by Mr. Keith, has a front 
of 1.55 index), the light would pass straight 
from the object to the back surface of the 
front lens, and would allow lenses of a 
little greater aperture to be made. 

Louis H. Noe. 
February, 1884. 

a 

Cleaning Slides and Covers. 

To THE EpitTor: Regarding G. T.’s 
inquiry as to how slides and covers are 
cleaned, I would say that my practice has 
been to save all my failures until cleaning 
day, and then place them in turpentine 
for two or three hours or more, when they 
are easily cleaned with the fingers. Sub- 
sequently they are washed in liquor po- 
tassa and rinsed in soft water. 

Jas..C. LATHROP. 

MICROSCOPICAL SOCIETIES. 

A committee of the NEw-York Society, 
appointed at the meeting held December 
21st, to present in a formal manner the 
sentiments of the society in view of the 
death of Mr. Robert B. Tolles, adopted 
the following remarks, made by Mr. Wil- 
liam Wales at that meeting, as an appro- 
priate and satisfactory expression of those 
sentiments :— 

“The death of Mr. Tolles has been to 
me a source of deep regret. For modesty, 
for uprightness, for earnestness of pur- 
pose he was one of the most estimable of 
men. A larger capacity than his, a firmer 
and finer skill, a more artistic feeling, a 
sterner conscientiousness has seldom, if 
ever, been devoted to the work of making 
the microscope a thoroughly efficient and 
trustworthy aid in scientific researches. 
The fortunate owner of one of his fine 
lenses possesses one of the most exquisite 
pieces of mechanism ever produced by 
the mind and hand of man. Mr. Tolles 
loved his beautiful art. He loved it better 
than riches, for he died a poor man. He 
loved it better than life, for its pursuit, ne- 
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cessitating the constant inhalation of glass 
dust, shortened his days. 

‘The labors of such a man entitle him 
to the lasting esteem and gratitude of all 
lovers of the microscope, as well as of that 
field of investigation to which this instru- 
ment is the indispensable portal.’ 

At a regular meeting of the STATE MI- 
CROSCOPICAL SOCIETY OF ILLINOIS, held | 
March 14th, 1884, Mr. C. S. Fellows read 
a very carefully-prepared paper on the 
Crustacea of Lake Michigan and Vicinity, 
illustrated by a large collection of speci- 
mens and dissections. 

At aregular meeting held February 8th 
Dr. H. J. Detmers gave a very interesting 
account of a case of Glanders showing 
the bacillus of the same, which is quite 
similar to the Bacillus tuberculosis, but 
larger. He had examined the discharges 
from the diseased animal and found many 
micrococci which were formerly supposed 
to be the cause of glanders, but he could 
account for these in this case, as the stable 
in which the horses were kept was very 
dirty. The bacillus of glanders is stained 
by methyl violet, not by ordinary staining 
fluids. In the course of his remarks the 
Doctor referred to, and showed, the ba- 
cillus found by Prof. T. J. Burrill as the 
cause of a disease of the roots of the straw- 
berry plant. 

Mr. B. W. Thomas showed some slides 
prepared by Professor Hamilton Smith, 
mounted in his own medium. 
A committee was appointed to examine 

and report upon the medium. We have 
not space for the full text of the report, 
which was signed by Messrs. B. W. 
Thomas, Lester Curtis, H. A. Johnson, 
H. W. Fuller, and H. J. Detmers, but it 
is stated that the ‘beads’ on Amphipleura 
pellucida were clearly seen, using the 
Abbe illuminator and various objectives. 
The report continues :— 

‘The slide mounted in a yellowish me- 
dium with a refractive index said to be 2.3 
did not seem to present any marked supe- 
riority over the other. Your committee 
would expect these media, particularly 
the colorless one, to be of great value if 
they keep well. Their advantage in the 
study of diatoms is obvious. We would 
also expect them to be even more useful 
in histology if preparations can be trans- 
ferred to them without injury. They may 
also be of great value in the study of bac- 
teria. By the process of staining now 
necessary in the study of their structures, 
they are shrivelled and perhaps changed 
in other ways, and we may hope to learn 

1 
1 

| much more about them than is now 

known if they can be studied in these 
media in a more natural condition.’ 

NOTICES OF BOOKS. 

The British Journal Photographic Alma- 
mac, and Photographer’s Daily Com- 
panion, for 1884. A complete com- 
pendium of Photographic Art-Science. 
Edited by W. B. Bolton. London: H. 
Greenwood, 2 York St., W. C. (Pp. 
260.) 
A useful compendium for the photog- 

rapher, either amateur or professional, 
and a book that has become very popu- 
lar. It is full of hints for work, new (per- 
haps not always improved) formule, and . 
information of all kinds. One article 
seems worthy of special mention in this 
place, for it will doubtless be of value in 
photo-micrography. Dr. Maddox uses 
albumen in developing with alkaline 
pyro. One ounce of white of egg is beaten 
and mixed with two ounces of water. One 
drachm of the mixture is pounded into an 
ounce of water, and the exposed plate 
flowed with this. In three minutes it is 
poured off and development conducted 
as usual. A finer surface with strong 
half-tones is said to result from the use of 
albumen in this way. 

Some Alge of Minnesota Supposed to be 
Poisonous. By J. C. Arthur. From 
Bulletin Minnesota Acad. Nat. Sci., 
vol. I. (Pamphlet, pp. 12.) 
The algee described are Azvularia fiu- 

ztans, Cohn, and Celospherium Kurtzin- 
gianum, neither of which are poisonous, 
although some persons supposed they 
caused the death of cows and other ani- 
mals using the water in which they were 
abundant. 

Postal Telegraphy. Address before the 
Board of Trade, Scranton, Pa., Novem- 
ber 20, 1882, by J. A. Price. Scranton, 
Pa.: M. R. Walter, publisher, 1882. 
(Pamphlet, pp. 24.) 

Exchanges. 
[Exchanges are inserted in this column without charge, 
They will be strictly limited to mounted objects, and 

material for mounting. ] 

Will exchange various mounts of crystals for other 
slides, and material for mounting. 

JAMES E. WHITNEY, 
Rochester, N. Y. 

Wanted—Physiological and Pathological prepara- 
tions in exchange for Gorgonias, Starches, Micro- 
fongi, Vegetable Hairs, &c. 

W. R. MANDEVILLE, M. D., 
154 Canal St., New Orlears, La. 
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A Focussing Glass for Photo-Mi- 
crography. 

Doubtless most of those who have 
attempted photo-micrography have 

experienced the same difficulty at the 
outset as myself. I found that no 
matter how finely my focussing glass 
screen was ground, it would not al- 

low the finer details of objects to be 
seen. I had no focussing glass, my 
half dozen eye-pieces were all posi- 
tive, and in the absence of a Rams- 
den, or negative, eye-piece, I de- 
termined to make one of these do. I 

took a narrow strip of thin board 15 ~ 
2 #inches, and in its centre cut a cir- 
cular hole through which I could just 
force one of my eye-pieces with con- | 
siderable pressure and a screwing mo- 
tion (fig. 17). Now throwing back 
my ground-glass screen and allowing 
the projecting ends of the strip to rest 
upon the edges of the camera box, I 
had as clear and distinct an image as 
in looking through a microscope. 

To adjust my glass to the position 
occupied by the plate during expo- 

Fic. 17.—Photographic Focussing Glass. 

sure, I focussed with the regular 
screen upon a printed text placed at 
some distance from the camera, using 
my ordinary view lens, being careful 
to get the edges of the letters as sharp 

_aspossible. Then throwing back the 
‘screen, being careful not to change 
the position of the bellows, I applied 
my eye-piece with its carrier resting 
against the edges of the box, and 
screwed it in or out till the sharpest 

and clearest focus was obtained, mak- 
ing a mark upon the eye-piece to 
serve in case of accident, and the glass 
was finished. Whenever I focus with 
it 1 know that the image will fall ex- 
actly upon the front surface of my 
exposed plate. For microscopical 
work I never think of using any 
other means of focussing, as it gives a 
clear, brilliant image, magnified and 

exhibiting every minute detail, does 
entirely away with the necessity of 
the black cloth, and does not necessi- 
tate the use of a plain glass screen as 
does the ordinary focussing glass. My 
first attempt with my glass was upon 
P. angulatum, which I proposed to 
photograph by lamp-light with a } 
Tolles homogeneous immersion ob- 
jective and a 2-inch ocular, the plate 
being exposed less than 50 cm. from 
the object, and giving an image only 
37 mm. long. Upon the screen no 
appearance whatever of the mark- 
ings was visible, but with my glass I 

| was able to focus so that my nega- 
tive showed the clear hemispherical 

lois 2 Geo. O. MITCHELL. 

[The plan above described is a 
most excellent one, not only because 
it enables the focussing to be done 
very accurately, but because it also 
enables certain corrections to be made 
with ease. It will readily be seen 
that when an objective is used which 
is not well adapted to photographic 
work, owing to the difference between 
the focus for vision and that for ac- 
tinic rays, the eye-piece can beso ad- 
justed, by experiment, that when the 
image is sharp as seen in the eye- 
piece the actinic rays will be focussed 
on the plate.—Eb. | 
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Preparation of the Ethyl Ether of 
Gallic Acid. 

R. DORSEY COALE, PH. D. 

At the request of Prof. Christopher 
Johnston, I send a description of the 
method of preparation of the ethyl 
ether of gallic acid. Of course this 
method of preparation is not original 
with me, and my only object in send- 
ing this description is to enable the 
readers of the JoURNAL to prepare for 
themselves, or to have prepared for 
them, this substance which, in the 
skilful hands of Prof. Johnston, has 
proved to be such a beautiful object 
for the polariscope; for, although it 
can scarcely be considered a rare sub- 
stance, it is not one which would be 
likely to be found in the stock of most 
dealers in chemicals. 

The ethyl ether of gallic acid, or 
ethyl gallate, can readily be prepared 
by passing dry gaseous hydrochloric 
acid (generated by the action of sul- 
phuric acid upon ordinary salt) 
through an alcoholic solution of gal- 
lic acid. 
When the solution is saturated with 

hydrochloric acid it is evaporated to 
dryness on a water bath, the residue 
redissolved in hot water, the excess 
of acid neutralized by the addition of 
finely powered chalk, and the mix- 
ture filtered. The clear filtrate left to 
itself yields, on cooling, long needles 
which are usually colored dark brown, 
but can readily be purified by one or 
two recrystallizations from water. 
When pure, ethyl gallate crystal- 

lizes in small oblique prismatic 

needles which are yellow, brilliant, 
and transparent when wet, and opaque 
white or slightly yellow when dry; 
it is but little soluble in cold water, 
but is readily soluble in hot water, 
alcohol. and ether. 

The process of preparation is very 
simple, but, like most of such pro- 
cesses, requires some care and neat- 
ness to obtain the best results; and 
upon the purity of the substance its 
beauty as a microscopic preparation 
seems in great measure to depend. 

UNIVERSITY OF MARYLAND. 

An Kye-shade for Monocular 
Microscopes. 

BY R. H. WARD, M.D.,F.R.M.S. 

In using a monocular microscope 

much of the fatigue, both to eye and 
brain, is avoided by habitually em- 
ploying a shade in front of the unused 
eye. A maximum of comfort seems 

to be attained, not by a large shield 
that completely darkens one eye, 
which itself becomes tiresome by 
reason of the great contrast with the 
intensely illuminated eye over the 
microscope, but by a stop of moder- 
ate size and at some distance from _ 
the eye, which, while preventing the 
confusing effect of an image in the un- 
used eye and the fatiguing effort re- 
quired to keep the observer’s attention 
confined exclusively to the microscop- 
ical image in the other, still allows the 
entrance of much diffuse light, and 
permits, without abrupt transfer from 
darkness to light, the frequent changes 
required from rest over the shade to 
inspection of books or memoranda or 
of other objects upon the table. 

Having recently had occasion to 
employ a monocular instrument for 
certain purposes, after having used 
the binocular exclusively for more 
than fifteen years, the writer has been 
led to recall an almost forgotten form 
of shade which he contrived and used 
with great comfort some twenty-five 
years ago. Doubtless individuals 
have often made just as good and 
simple shades for their own use; but 
the writer has never happened to no- 
tice one, either made or described, 
and he therefore brings this forward 
in the hope that it may thereby be- 
‘come as useful to some others as it 

has been to himself. His experience 
leads him to believe that some such 
contrivance should always remain 

fixed upon a monocular microscope 
while it stands upon the table ready 
for use, even occasional glances into 
the tube being more tiresome without 
this accessory than with it. 

It consists, as shown in fig. 18, of a 
circular disk of hard rubber or black- 
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ened metal, about 14 inches in diam- 
eter, an extension of which in the form 

Fic. 18.—Dr. Ward’s Eye-shade. 

of a band half an inch wide crosses in 

front of the nose of the observer, but 
quite out of the way, and encircles the | 
top of the draw tube or compound 
body just below the ocular. As now 
used, this shade is made of hard rub- 
ber, which is of light weight and suit- | 
ably dark color, is less adapted than 
metal to scratch the brass-work with 
which it comes in contact, and is so 
elastic as to be applicable to a consid- 
erable variety of tubes. The same 
shade, for instance, can be used on 
tubes of from 1 to 1} in., or from 14 
to 12, the best fit being of a size mid- 
way between the two extremes. Be- 

sides this range of easy adaptation to 
various instruments, this eye-shade 
differs from the best hitherto in use in 
its attachment to the body instead of 
the ocular, by which it is brought to 
an advantageous distance from the 
face, and is retained in position as 
long as the instrument is in use, in- 
stead of being removed with the ocu- 
lar and requiring a fresh application 
every time that that is changed. Itis 
reversible by simply turning it over, 
and can thus be instantly transferred 
from the left to the right eye, accord- 
ing to the observer’s custom of using 
either eye habitually or both in suc- 
cession. It is equally applicable to 
stands whose construction does not 
admit of its being slipped over the 
tube from the top, the spring ring at 
the right of the figure being in such 

_ cases made partly open so as to spring 
on from the side. It is now made, of 
any required size, by the Bausch and 
Lomb Optical Co., of Rochester, N. 
Y., and is cheap as well as useful. 

‘beovGuN:Y.. 

Blue Staining. 

In the June number of the Jour- 
NAL for 1883, I gave some account of 
remarkable effects produced by a 
blue stain made of rosanilin, anilin 
oil, and sulphuric acid. Since the 
publication of that article I have used 
the stain constantly. For a double 
stain with carmine I do not think it 
has an equal. 

The object of this brief article, 
however, is to call attention to the 
fact that it gives surprisingly fine re- 
sults with micrococci, bacteria, ba- 
cilli, etc. Whether the mount is in 
balsam or glycerin, the result is ex- 
cellent, though the glycerin mounts - 
are, in some respects, preferable. I 
have some of the Baczllus tubercu- 
losts stained with the blue and 
mounted in glycerin, which stand 
out full and round, the best and most 
natural showing of them I have yet 
seen. 
By rapidly staining with the blue 

and drying the slide, then mounting 
in balsam, I have succeeded in get- 
ting the bacilli white on a blue 
ground. Some of the best results 
have been secured with B. termo, vzb- 
rio and spirzllum forms, especially 
when mounted in fluid. In some 
cases the spores have swarmed from 
the zooglea mosses, and arranged 
themselves on the cover-glass like 
myriads of blue dots. 

Following a suggestion in the re- 
port of methods of work at the zoo-. 
logical station, Naples, I immersed a 
number of slides in a pond or bog- 
hole, and let the fungi, alge, des- 
mids, infusoria, etc., attach them- 
selves to them, and then I let a few 
drops of the blue stain flow over 
them and mounted in fluid. The re- 
sult has been all that the most enthu- 
siastic student could ask. 

It may be of interest to the readers 
of the JourNaL to know of my 
method of suspending the slides in 
the water. I first got a small wooden 
hoop, then suspended from it a num- 
ber of the American clip clothes-pins, 
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Placing two slides back to back, so 
that the growth should be on one 
side only a a slide, I put them in the 
pins in couples, and then strapping 
over the hoops a piece of wood suffi- 
cient to flood the whole, I put it in 
the water, and left it long enough for 
my purpose. ‘ As a result, I have a 
number of slides in various stages of 
growth, of schizomycetes, desmids, 
alge, infusoria, etc., which I would 
not part with for a great deal, surely 
not at all if I could not duplicate them. 

F. T. HazLewoop. 
oO 

The Improved ‘Investigator’ 
Stand. 

The Bausch & Lomb 

Optical Co. have greatly 
improved their ‘ investi- 

gator’ stand, and we give 
this month an il- 
lustration of the 
instrument in its 
present form. It 
will be 
seen that 
changes 
have been 

made 
in the 

mode of attaching mirror and sub- 
stage, which now swing independent- 
ly of each other on separate arms, 
graduated to show the extent of angu- 
lar movement. ‘The position of the 
body-rack has been changed, giving 
a greater range of motion, and the 
stand as a whole is improved in ap- 
pearance, and seems eminently adap- 
ted to the wants of a large class of 
general microscopists. Further par- 
ticulars concerning this stand are 
given in the supplementary catalogue 
recently issued by the firm. 
We would call particular attention 

| to the artistic excellence of the wootl- . 
cuts used by this company in 
their catalogues. Some of 
them are very superior, and 
the one here given is admir- 
able. 

Oo-— 

Mounting in Balsam in 
Cells. 

BY R. P. H. DURKEE. 

The same or a similar 
method of balsam mounting 
in cells may have already been 
worked out by others, but on 
the assurance of several of 
much greater experience than 
myself, that they had never 
seen anything of the kind, and 
on their approval of what, so 
far as I know, is entirely origi- 
nal, I send you a specimen 

and a short description of its 
preparation for publication in 
the JouRNAL. Its prepara- 
tion differs from others in that 
there is no previous building 
and drying of the cell. 
A curtain-ring, flattened by 

pressure, is placed upon a 
clean slide and the slide placed 
on the hot table. Drop in 
the centre a small portion of 
balsam, enough to fill the cell, 
and heat till the air-bubbles 

Fic. 19.—Bausch & Lomb’s « Investigator,’ improved. 

rise and permit of breaking 
with the needle, at the same 
time gently moving the ring 
about, and pressing it down to 
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insure contact with the slide. Place | 
the-object in the balsam, taking care 
to see that it is completely covered ; 
warm the cover and place it in po- | 
sition, in doing so holding it in the | 
forceps parallel with the surface of 

the slide, so as to expel the air all | 
around ; weight down with a Minnie 
bullet, and apply heat as may be nec- 
essary to harden the balsam. 

The result of this manipulation you 
see in the slide sent you by this mail, 
it having been mounted, cleaned, 
labeled, and ringed, in other words 
finished inside of three hours. What 
I consider quite a feature is this, that | 
there would seem to be no possibility 
of varnish running in, the channel in 
the top of the ring receiving the ex- 
cess of balsam when pressed out by 
the cover, and thus forming a barrier 
to the influx of the varnish used in 
ringing. For flattening the rings I 
use, two plates of brass, 24 inches 
square by $#-inch thick. Place the 
rings, six or more at a time, between 
the plates; press in an old notary 
leverstamp. This method of mount- 
ing seems to have the following de- 
sirable features, viz: no previous 
preparation and drying of cells, ra- 
pidity and neatness of finish, and no 
running in of varnish. 

[The mount which accompanies 
the above communication is certainly 
a very neat one. We confess to a 
little surprise that, the balsam does 
not run out beneath the loose ring, 
for we have a dim recollection of 
having tried the method once, but 
our rings were not flattened.—EDb. | 

Ops 

Structure of the Diatom-shell.— 
III. 

BY JACOB D. COX, LL. D., F. R. M. S., 
PRES. AM. SOC. OF MICR. 

The diatoms of which we have ex- 
amined the forms have thus far been 
of the bolder marked kinds, in regard 
to which the existence of areole in 
the valves is so plainly shown by the 
lines of fracture that there has been 
little or no dispute about it for some 

years. The difficulty begins when 
we leave these and take up some of 

| the species and varieties which have 

much finer marking. 
The most satisfactory method of 

examination will be found in a pro-, 
gressive study of specimens from each 
of the more important groups and 
families, beginning with those having 
the larger features and passing on to 

the more delicate. We shall first 
notice that in the great variation in 
size which occurs in all species of 
diatoms we have presented to us ex- 
amples with a considerable range of 
diminishing areole also. In different 
individuals of the same size there is 

also often found much difference in 

fineness of areolation. The gigantic 
forms of Cosc¢tnodiscus oculus tridzs 
found in the Maryland deposits be- 
come as small as C. radzatus, and 
the latter is often found in recent ma- 
rine gatherings side by side with C. 
swbtiuzs and of no greater size. 
We are able, therefore, to follow 

the diminution of undoubted hexag- 
onal areole from the greatest of these 
specimens, where the valves measure 
.o16 inch in diameter, till they are 
scarcely one-eighth as large. Then 
taking up C. szdfzlzs with its hexa- 
gons in the larger valves as clearly 
marked in outline, we find another 
diminishing series, in which the 
sharpest scrutiny still leaves us in 
doubt when we pass from the hexag- 
onal form to that of round puncte. 
In this progression we find that the 
areolz continue to be the weak places 
in the shell, the fracture following 
them in the smaller as in the larger 
examples. Examined by aid of the 
vertical illuminator, the surfaces of 
the valve continue to show the char- 
acteristic reticulation and ‘ eye-spots’ 
as long as we can trace distinct form 
at all. As the hexagons become 
smaller, we see by transmitted light 
that they show more color when .the 

tube is lowered a little and they are 
thus brought a little within the focus. 
In the smallest of these in which we 
can clearly define the hexagonal out- 
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line the spot becomes quite deeply red. 
If we next select a valve in which the 
dots are a little more distant from 
each other and evidently round (the 
scheme of marking and the marginal 
spines being the same as in the larger 
specimens), we shall find the same 
conduct with regard to color when 
the objective is lowered or raised; 
that the fracture indubitably follows 
the line of the dots, and that under 
the vertical illuminator the smaller 
dry specimen is not distinguishable 
from the larger except in the round- 
ness of the areole. 

Pass now from C. sazdtzl7s, as we 
find it along our own coast in gather- 
ings shown in Peticolas’s slides from 
Jacksonville or Fernandina, Fla., to 
the Odontodiscus subtilis of Moller’s 
type plate or his slides of gatherings 
from Wedel marshes or those of Hol- 
land. We have Prof. H. L. Smith’s 
authority for regarding this diatom as 
identical with C. swdfzlzs, and it is, 
at farthest remove, only a variety of 
that species. No distinctly hexagonal 
areolation is seen here, but the punc- 
te are round, though often so closely 
set as to lead the eye very persuasively 
to the illusion of taking them for hex- 
agons. Remembering Nachet’s fig- 
ure demonstrating the liability to 
mistake on this point, and using to 
the full the advantage our widest an- 
gled glasses have in seizing upon the 
surface, we shall soon satisfy ourselves 
that we have round areole in a shell 
of silex showing a pinkish tint. The 
light within the areola, when the out- 
line is in sharp definition, is of the 
general pale greenish color of the 
field. Depress the tube, and the dots 
become red spherules; decenter the 
light from the condenser a little, and 
they stand out like little balls. Among 
these valves I have found very nu- 
merous examples in which the frac- 
ture evidently follows the line of the 
areole. In one specimen a segment 
had been broken out, one side of it 
bounded by a regular radial line from 
the centre of the shell to the circum- 
ference. In it the next row of areole 

was plainly separated from the broken 
part by a line of silex of appreciable 
width, on the outer edge of which 
the little irregularities and indenta- 
tions of the fracture showed where 
the divisions between the adjacent 
dots had been. In both the Ameri- 
can and the European diatoms I have 
also occasionally found the two lam- 
inee of the shells of this species sepa- 
rated partly or wholly, as has been 
noted in the larger species of Cosczz- 
odiscus, and in such cases the frac- 
ture of the inner lamina through the 
‘eye-spot’ is even more demonstrably 
apparent than in the perfect shell. 

The evidence from fracture of the © 
valve and from the general appear- 
ance under the vertical illuminator, 
therefore, justifies the conclusion that 
the truest view of this diatom by 
transmitted light is that which we 
have when the objective is so adjusted 
that the puncte appear to be sharply- 
drawn circles in a film of pale pink 
color, the circles themselves having 
a greenish white light. We may 
consequently reject the red spherules, 
in this case, as the product of diffrac- 
tion and interference of light. An- 
other bit of experimental evidence on 
the subject is found in the way in 
which, on a slight motion of the mir- 
ror, the light will flash along behind 
a diatom, lighting up the areole as it 
passes, and making the comparative 
darkness of the thicker part of the 
shell apparent ina telling way. Dr. 
Greville refers to this in his descrip- 
tion of Aulacodiscus ortentalis (Q. 
MM. :F., vol. IV, Ns Soagneiieanee 
as making it very evident that the 
areole in the clathrate frame-work of 
that beautiful diatom are really thin, 
window-like spaces, through which 

the light flashes. The effect is not 
easily described in words, but it will 
be recognized by all who have had 
much experience in studying diatoms 
under the microscope. 

Another species of diatoms will aid 
us to carry our induction a little fur- 
ther. In either of the gatherings I 
have mentioned we may readily find 
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specimens of Podostra Maculata 
(Ayalodiscus Stelliger, Bailey), and 
these will be found of very varying 
degrees of fineness in the marking. In 
the European slides I have generally 
found them coarser than in gatherings 
from warmer seas, but they differ a 
good deal in the same place. The 
shell is made up of segments radiating 
from the large granulated umbilicus, 
and these segments are marked as if 

_cut from sheets of perforated silex and 
bent into place on the convex surface 
of the valve, the edges of the segments | 
often showing lines of apiculi obscur- 
ing the suture. In the coarser speci- 

mens the areole are but little more dif- 
ficult to definethanin Odoxt. Subtzilis, 
and in broken ones the fracture may 

be unmistakably traced through the 
puncte. The color test shows also 
the same appearances as in the species 

last described. From this we may 
follow the increasing fineness of the 
marking till the dots run together into 
a diagonal striation rivalling the P/ez- 
rosigmas, and approaching (though 
with a considerable interval) that of 
Flyalodiscus Swbtilts. 

As far as we can succeed in defining 
small areas and minute irregularities 

of fractured edges, we find the hexa- 
gons diminishing to dots and these to 

still finer puncte, but they continue 
to have all the characteristics of an 
arrangement of areole between two 
lamine. . It is fair to conclude that in 
those specimens of Podostra macu- 
lata in which we cannot define the 

areole, they nevertheless exist; and 
we might add that it is at least prob- ~ 
ble that the same structure would be 
found in Hyalodiscus Subtilis if our 
glasses were more powerful. I in- 
tend to continue for the moment, 
however, within the region of obsery- 
ation, and to postpone drawing con- | 
clusions till we have examined a 
greater number of species. 

The Actznxocyclus, in its different 
varieties, is a very interesting genus 
to study in connection with the pre- 
ceding series. It is found with discs 
of less than .oor inch in diameter, and 

running up to the splendid propor- 
tions of A. /ta/fsz7, measuring some- 
times over .008 inch. In some of the 
smaller species the dots are compara- 
tively large, and the disc will be found 
subdivided by six or more radial lines 
of areole, each line containing only 
six or eight of the large dots. In the 
larger kinds the rays are often fifty or 
more, with as many areole to the 
radial line. The segments are filled, 
of course, with similar areole, ar- 
ranged upon a series of parallel lines. 
I think I may say that of all the spe- 
cies and varieties of this disc which I 
have examined, there is none of which 
I have not found examples of sepa- 
rated laminz, showing inner and outer 
plates as in Coscznxodiscus, and none 
in which the line of fracture does not 
prove the dots in both plates to be the 
weak places. Some of the smaller 
discs with large areole are found in 
gatherings from the Samoa Islands 
and other places in the Indian Ocean. 
Moller’s slides from the Baltic at Kiel 
give a large range of sizes and condi- 
tions. A preparation of A. fuscus 
(Cos. fuscus, Norman) from Yarra 
Yarra, Australia, made by Wheeler, 
shows an unusual number of separa- 
ted laminz, an examination of which 
will confirm my assertion. The fos- 
sil earths of Nottingham and Calvert 
Co., Maryland, are full of Actznocy- 
clus, and the deposits of Santa Mo- 
nica and San Luis Obispo, on the 
Pacific coast, are rich in various 

| forms of the same genus, with great 
range in the size of the puncte. 

There is a tendency in most of the 

species to accumulate silex upon the 
spaces between the areole, giving a 
roughened and irregularly granulated 
appearance to the outer surface of the 
disc. This condition also interferes 

with a satisfactory examination of the 
‘dots’ by causing irregular refraction, 
&c. For this reason we need to se- 
lect smooth and evenly-marked speci- 
mens for one part of the investigation, 
though for another the roughened ex- 
amples are most instructive. We find 
this thickened coating broken away 
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in different degrees ; sometimes leav- 
ing the shell smooth but perfect; 
sometimes taking with it the outer 
lamina and leaving only the inner 
with its delicate punctation. The 
fact that the thickening is upon the 
interspaces between dots is additional 
evidence that the latter are areole, 
since they allow the light to pass 
when the thickened walls around 
them make a semi-opaque outline 
approximating the character of the 
shell in Hupodiscus argus. But 
among these roughened specimens I 
have more frequently found the sepa- 
rate inner lamina, and this, when once 
caught by the glass, is always the 
most convincing proof of the scheme 
of marking of the valve; for the film 
is so homogeneous and even, and the 
dots upon it are diminished to so fine 
and regular puncte that the eye is 
never dazzled, confused, or misled 
in following its delicate pattern. 

The examination of the several 
species last referred to, under the ver- 
tical illuminator with high powers, 
and as opaque objects with the quar- 
ter-inch objective, is strongly confirm- 
atory ofthe interpretation I have given. 
Reflected light may be made to flash 
from the surface of all the finer exam- 
ples of Cos. subtzlés as well as from 
Actinocyclus and Podosira, so as to 
show a glassy smoothness, with a play 
of iridescence in the thinnest speci- 
mens. ‘This is true of both the con- 
vex and concave surfaces of the valves. 
No trace of projecting spherules can 
be seen in such an examination, 
though the dots of the shells are of 
such appreciable magnitude that they 
would easily be visible as protuber- 
ances if they were solid spherules. 
Indeed, with the vertical illuminator 
and a high power, silicious fragments 
or broken sand-grains may often be 
seen lying upon the surface of these 
shells, very much smaller than the 
areolez, and demonstrating by the ease 
with which they are seen, that if the 
dots approached hemispheres in form 
they also would be perfectly apparent. 
This, then, is another strong proof 

that these areole are contained be- 
tween smooth and parallel lamine. 

If finally, still using the vertical il- 
luminator and a high power, we re- 
view the series of valves beginning 
with the boldest forms of 77¢ceratium 
and Cosctnodiscus, and ending with 
the finest Actzxocyclus and Podosira, 
we find certain appearances consist- 
ent throughout the whole range of ex- 
amination. The areole, when the 
surface is carefully brought into focus 
and the cover correction accurately 
adjusted, is always an opaque white 
or grey, whilst the surrounding walls 
or solid part are darker, becoming . 
even black when close to a dark back- 
ground. The comparison which I 
have already made to ice upon a pond, 
when part of it is solid and clear and 
part of it porous, very aptly describes 
this appearance. ‘There is no break 
in the series. From coarsest to finest 
the only change is that the areole 
grow smaller in fact, and generally 
smaller also in comparison with the 
solid parts of the shell; but the light 
is reflected from the surface in the 
same way, and the experiment ends 
with a conviction that the differing 
methods of examination all lead to 
the same conclusion. 

In examining diatoms as opaque 
objects with the middle and low pow- 
ers, the appearances vary more than 
they do with the vertical illuminator, 
because, as the light is necessarily 
oblique, its variations of direction 
produce changes of appearance. 
Parts which look dead-white with 
the vertical light may appear dark, 
and the thicker portions of a shell 
also change color; but the changes 
of manipulation of the mirror give so 
many variable experiments as to end 
in strong confirmation of the results 
reached by the other means. In 
opaque mounts the thinness of the 
shell is shown better than in any 
other form of preparation. From the 
dense Eupodiscus argus we find 
every degree of diminishing thickness 
till we come to an Actznocyclus lying 
upon the black slide, its flat disc as 
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black as the background itself, except 
when the tiny white spots of the are- 
ole pick out the pattern of its mark- 
ing, or the projecting rim of the valve 
marks its circumference. So a Po- 
dostra or Cyclotella will be seen, the 
merest soap-bubble with its play of 
colors and its manifest tenuity, speak- 
ing plainly of the extreme delicacy of 
the film of silex. 
We will pass over the irregular 

disc forms for the present, and next 
consider some of the Navicule. 

( Zo be continued.) 

O 

Dr. Koch’s Pavilion at Berlin. 

[The following article is copied 
from the Fourn. Am. Med. Assn, 
and is a translation from the Revue 
Medicale de Louvain. It is of es- 
pecial interest at this time, when so 
many persons are working in the 

same field as Dr. Koch, whose name 
will always be identified with this 
department of research.—ED. | 

‘In 1876 the Imperial German Gov- 
ernment established a central com- 
mittee to supervise the sanitary con- 
dition of the Empire, and to contrib- 
ute directly, by especial researches, 
to the progress of hygiene. This 
committee, called the Reichsgesund- 
heitsamt, was composed of five per- 
sons, who were to collect, arrange, 
and exhibit all material pertaining to 
the study and practice of hygiene, 
and to give its aid to the Minister of 
the Interior in the study of questions 
relating to hygiene, and in the prepa- 
ration of laws and administrative 

measures relative to the same sub- 
ject. In 1878 the committee was 
enlarged, and the Government ap- 
propriated generously the funds nec- 
essary for thoroughly equipped labor- 
atories for original researches intended 
to solve certain important hygienic 
problems. 

‘The building itself is located in 
the centre of the medical quarter of 
Berlin. It consists of a very large 
house with a cellar, ground floor, and 

two stories, with laboratories for 
chemistry, hygiene, and experimental 
pathology, numerous work-rooms, a 
statistical bureau, library, lecture- 
room, consultation room, dwelling- 
rooms for the Director, and chambers 
for the assistants, with, finally, motor 
apparatus, rooms for disinfection, for 
combustion, for incubation, dark 
chambers, photographer’s room, etc. 

‘The personnel is made up of a 

Director, Dr. Struck, and four ordi- 
nary members, viz: Dr. Koch, Prof. 
Roloff, of the Royal Prussian School 
of Veterinary Medicine; Profs. Sell 
and Wolfftingel, of the University of 
Berlin; of nine assistant physicians, 
and a sufficient number of employés 
to perfect the service. Besides these 
there are 25 extraordinary members 
chosen from among the most emi- 

nent hygienists in the principal cities 

of Germany. The Reichsgesund- 
heitsamt erected a pavilion in the 
park of the Exposition of Hygiene, 
which contained two _ laboratories. 
1. A laboratory for the analysis of 
alimentary substances. 2. A labor- 
atory for researches into infectious 

diseases and the modes of disinfec- 
tion. * * * * * 

‘Dr. Koch commenced his work 
on the microbia when he was a coun- 

try physician, a Arezsphysicus, in a 
very small village of Silesia. It was 
in the midst of his duties as a prac- 
tising physician that he commenced 

and carried on those admirable labors 
which mark an epoch in our knowl- 

edge of the infinitely minute world. 
Gifted with sagacity and an excep- 

tional clearsightedness, joined with 
dexterity and the spirit of order and 

method, and with an indomitable 
perseverance, he made his first essays 
like those of a master. With a sober 
manner and a style that is clear and 
curt, the most of his works are spread 
over but few pages, but every ques- 
tion submitted to his researches comes 
back perfectly answered from his 

hands. 
‘To affirm that a given disease is 

the product of a special germ, Dr, 
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Koch exacts the three following con- 
ditions :— 

‘tst. The germ should be found 
in the diseased organism, in its secre- 
tions or excretions. It must be found 
in such forms and groups as show its 
special and characteristic dispositions. 

‘2d. The germ must be capable of 
cultivation out of the body, and iso- 
lated from all living material and 
other germs. 

‘3d. The germ so cultivated must 
be capable of being reproduced in the 
living organism of the original dis- 
ease. 

‘Tf these three conditions are satis- 
factory, the proof is complete. 

‘rst. To ascertain the presence of 
the germ, Dr. Koch uses the simple 
and direct means, but more generally 
calls to his aid the anilin staining flu- 
ids, which possess a special affinity 
for the germs or microbia; and in the 
pavilion are to be seen the Abbe con- 
denser, the different models of micro- 
scopes used in laboratories, and all 
made by Zeiss, of Jena. 

‘2d. The microbia are sown ina 
suitable medium and kept at a proper 
temperature, where they multiply 
with a differing degree of rapidity, 
according to their species. As the 
use of a liquid medium presents cer- 
tain objections, which render it diffi- 
cult, laborious, long, and uncertain, 
Dr. Koch, in searching for a more 
solid medium, has utilized the po- 
tato, which he sterilizes by first soak- 
ing it in a solution of corrosive subli- 
mate for an hour, and then places it 
on a sieve in an iron box holding 
water to the depth of several centi- 
meters, over which this is placed. 
The box is closed by a cork pierced 
by a thermometer; the temperature 
is raised to 212°, and kept so for from 
one-half to one hour. The potato is 
cut with a heated knife-blade quickly, 
and in as pure air as possible, a drop 
of the liquid to be examined placed 
upon it, and the whole covered by an 
hermetically sealed bell glass. Each 
species develops its own peculiar 
form of culture islet, which can be 
recognized by the naked eye. Thus, 

one sees a group of the AZcrococcas 
prodigiosus, the bacteria which gives 
the green color to pus, the Baczllus 
anthracts, or—and here bread is 
preferred as the medium of culture— 
the Ozdium lactis, the Aspergillus 
glaucus, etc. 

‘ By the aid of gelatine Koch is en- 
abled to study cultivation in aliment- 
ary substances, such as the bouillon 
of different meats, saline solutions, 
Pasteur’s liquid, etc. It has the ad- 
vantage of jellifying at the tempera- 
ture suitable for the cultivation of 
these germs, but the disadvantage for 
others, as for milk, of liquifying at a 
higher temperature. In this way he © 
obtains the germs of chicken cholera, 
of typhoid fever, erysipelas, anthrax, 
septicemias, the Bactertum termo, 
etc. In the study of the germs which 
produce lactic fermentation, butyric 
fermentation, blue milk, etc., these 
germs have been so far isolated and 
cultivated that it would seem as if 
before long the mystery attendant 
upon the numerous alterations of milk 
would be unveiled in its minutest 
details. As has just been said, gela- 
tine not proving suitable, Dr. Koch 
takes the blood serum, pure, or gel- 
atinized to facilitate its coagulation. 
He selects, by preference, the blood 

of an animal subjected to the disease 
of which he desires to study the germ. 
It (the blood) is taken from the ca- 
rotid and collected carefully in a ves- 
sel, where it is allowed to remain 
until the contraction of the clot ex- 
presses the serum, which serum is 
then taken up by pipettes previously 
heated, and. distributed into a series 
of test tubes that have also been ster- 
ilized by a prolonged heat of 302° to 
320°. The serum in these test tubes 
is then sterilized by being placed in a 
suitable vessel, and submitted daily 
to an hour’s temperature of 136.4° F. 
for about six days. This results ina 
feeble coagulation of the serum, which 
remains transparent and quasi-gelatin- 
ous. To prevent the water of the se- 
rum from resting on the top, the tubes 
are laid obliquely. To carry on these 
investigations properly, a delicate 
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regulation of temperature is neces- 
sary, and for this purpose the ther- 
mostat of Arsonval is used, which 
allows of a constant heat to ;4 of a 
degree centigrade. The culture of 
the bacillus of tuberculosis has been 
so made, and in the same way the 
bacillus of glanders, of osteomyelitis, 
the microbia of the septeceemia of the 
rabbit, of the turkey, etc., etc. 

‘Much laboratory work has been 
done in the bacteriscopic examination 
of the air, the water, and the soil. 
To examine the air of an apartment, 
it is simply necessary to expose ster- 
ilized slices of potato upon which the 
germs fall and colonize themselves. 
For water, a weak solution of gela- 
tine, with the necessary nutrient salts, 
is mixed with a small proportion of 
the water, left to the surrounding 
temperature, and in a little time the 
solidified gelatine shows whitish or 
grayish granules, which the micro- 
scope resolves into colonies of special 
germs. To estimate the proportional 
quantity of these germs, the contami- 
nated gelatine is spread ‘out on a large 
plate of glass over paper that has 
been ruled and counter-ruled so that 
a rapid and satisfactory count of the 
islets of microbian vegetation can be 
made. Thus are to be seen the frac- 
tions of a drop of the water from the 
canals of Berlin, of pump water of 
the public fountains, of sewer water, 
and of the water of the river Sprée, 
above and below Berlin, these last 
demonstrating in a striking manner 
how water becomes contaminated, 
and how it purifies itself by nature’s 
processes. Nothing is more curious 
than to examine these plates covered 
with little clods of turf, islets of dust, 
white, green, and brown spots, little 
collections of pearls, and a crowd of 
special forms, so diverse as to appear 
like a public park or garden in min- 
iature. As in all the other analyses, 
each variety of vegetation, after being 
carefully examined by the micro- 
scope to ascertain its purity from all 
foreign mixture, receives an isolated 
culture with the most diverse sub- 

stances, in turn submitted to its in- 
fluence. 

‘3d. Finally comes the reproduc- 

tion of the original disease by the aid 
of the artificially developed germs. 
This has definitely proven for the mi- 
crobia of charbon by Pasteur, of tu- 
bercle by Koch, and for the bacteria 
of glanders, the coccus of erysipelas, 
etc. The pavilion displays numerous 
anatomical specimens from rabbits, 
dogs, and other animals that have 
been inoculated with the bacteria of 
tuberculosis, cultivated to the tenth, 
twentieth, and higher generations, 
and which demonstrate positively the 

presence of tubercles in the different 
organs. Other specimens show the 
inoculation of the cultivated bacteria 
of glanders on the rabbit and on the 
horse. The nasal mucous membrane 
and the ulcerated ears so exhibited 
give the most positive evidence of 
this infection. A group of photo- 

graphs on glass completes the series 
of objects exhibited. These direct 
reproductions of the different varie- 
ties of the known pathogenetic infe- 
rior organisms, as well as the dispo- 
sition they affect in the diseased or- 
gans, are for the most part, in spite 
of the often enormous enlargement 

which they have undergone, of an 
absolute sharpness and admirable pre- 
cision of detail.’ 

fe) 

Microscopical Technic. 

IV. MOUNTING OBJECTS DRY, CON- 
TINUED. 

We have now to describe the 
method of mounting objects that re- 
quire deep cells. Such objects being 
opaque may always be mounted in 

cells with opaque bottoms. The bot- 
toms of the cells may be made with 
either of the materials mentioned on 
page 74, or dead-black paper may be 
used cut to fit the cell and held in 
place by mucilage. The cells may 
be formed in various ways, but the 
method that has proved most conve- 

nient and satisfactory in our hands is 

one that has been roundly criticised 
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by many others. We refer to the 

process of mounting in cells made of 
wax. Many writers have condemned 
the method, on the ground that in 
time a peculiar deposit forms on the 
lower side of the cover-glass in all 
wax cells. Such a deposit has not 
been observed by the writer, and as 
statistics may be regarded as of value 
in this connection it may be said that 

in the year 1877 we prepared a large 
number of slides of foraminifera in 
wax cells. Opening a drawer in the 
cabinet this morning we found twenty- 
five of those cells, and the covers of 
all are as clear as when they were 
put up. With such experience we 
do not hesitate to recommend the 

use of wax cells, but owing to the 
numerous complaints from others we 
would advise those who do use them 
to follow strictly the methods that 
have proved successful in our hands.* 
Mounting tr Wax Cells.—Unfor- 

tunately black wax cannot be obtain- 
ed, but the darkest olive-green wax 
in sheets, as sold for making wax 
flowers, is a good substitute, and has 
been exclusively used by us. The 
entire cell may be made of wax, but we 
generally prefer to use curtain-rings 

for the sides and wax for the bottom. 

In making the entire cell of wax the 

method is to put a sufficient number 

of sheets together to make the re- 
quired thickness, cut out a square, or 
punch out a round piece of proper 
size, place it on a slide on the turn- 
table, pressing it down to make it ad- 
here, and then turn out the cell with 
a pen-knife. The details of this 
method have been given in back num- 
bers of this JOURNAL. 

To make the cells with curtain- 
rings proceed as follows: Select the 
ring to be used, a $-inch or 2, ac- 

*Dr. E. Weissflog is of the opinion that 
the spoiling of preparations is partly due 
to the cover-glass itself, which has been 
observed to become covered with mois- 
ture[?] on the surface when packed away, 
or perhaps decomposed on the surface. 
See vol. ii, -p. 49. 

t Vol. i, pp. 46 and I50. 

cording to the object, and punch out 
a single thickness of wax as large or 
a trifle larger than the outside diame- 
ter of the ring, for which purpose a 
gun-wad punch will be found very 
useful. Place the wax upon a slide, 
centre it on the turn-table, lay the 
curtain-ring upon it and centre that. 

Then hold the slide over a lamp un- 
til the wax softens, but do not let it 
melt or the finish of the surface will 
be spoiled. The ring thus becomes 
embedded in the wax, and if it should 
be slightly decentered by the opera- 
tion the slide may be returned to the 
turn-table while still warm and the 
error corrected. 

As soon as the wax cools the ring 
will be found firmly attached to the 
slide, the bottom of the cell will be 
clean and smooth, quite ready to re- 
ceive any object. 

The object may now be placed in 

the cell and caused to adhere by 
means of gum water or by soften- 
ing the surface of the wax with spirits 
of turpentine on a brush. When the 
turpentine evaporates the objects will 
be found securely attached, and the 
cover-glass may be applied. 

To cement the cover-glass we are 
accustomed to use clear shellac in al- 
cohol, as described last month. The 
cover being securely cemented down 
the next operation is to finish the out- 
side of the cells, so as to give them a 
neat appearance. ‘This may be done 

in white, black, or in various colors, 
but as a rule the neatest mounts are 
the plainest. 

A white finish may be given with 
white zinc cement, which is a good 
material for finishing slides, but not 
reliable as a cement for making cells 
and holding covers, as it is liable to 
run in after a time. Perhaps it is 
possible, by extreme care in drying 
the cement, to avoid running in, 
since it is true many good mounters 
use it, but we are writing from a tol- 
erably extended experience, and the 
presumption is that this experience is 
a reasonably good indication of what 
others will have, who are no better or 
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worse in manipulation than ourselves. 
Our assertions concerning this ce- 
ment* have been flatly contradicted, 
but, as it seems, without sufficient 
regard to experience and facts. The 
reader will do well to fix his faith | 

upon shellac, and use the white zinc 
outside only. 
A black finish is best given with 

asphalt. We prefer to round out the 
cells with the asphalt and gold-size 
mixture, letting one or two coats run 
up over the edge of the cover-glass, 
and then finish with asphalt alone. 
The reason for this is that the mixed 
cement is more elastic than the as- 
phalt alone, and will hold the cover 
more securely. 
A method of finishing that is to be 

highly recommended has been long 
“seomoyevir. C..F. Cox, and. his 
mounts present a very attractive ap- 
pearance. He uses what is known 
in color shops as Munich lake, which 
is sold in collapsible tubes. 
Mounting tin Cement or Ring 

Cells.—Deep cells may be made 
either by cementing curtain-rings to 
the slide by means of shellac, marine 
glue, or other mixture, or by building 
up cells with some cement or ground 
pigment in oil. When using the 
curtain-rings they may be flattened 
by pressure, as described by Mr. 
Durkee in another column, or even 
with a hammer, in case they should 
be too deep, and this has the advan- 
tage of giving them a greater surface 
to adhere by. The reader will find 
numerous methods of making opaque 
cells by looking over back volumes 
of this JOURNAL. 
_ To build up cells of cement or 

ground pigment the best method. is 
to take up a considerable quantity on 
a small brush and spread it on the 
middle of the slide on the turn-table. 
Then with the pen-knife turn up the 

- cement in a ridge to form the cell of 
the proper size and depth. For such 
cells we advise the use of thick, plain 
shellac, but if it is desired to make a 

* See page 30. 

more ornamental ring the shellac 
may be thickened with vermilion. 
The greatest care should be taken 
that such cells are thoroughly hard 
before they are used. 

To mount in such cells the bottoms 
should be covered with black paper, 
or by one of the dead-black mixtures 
mentioned on page 74. The cover 
should be cemented on with shellac, 
and the finishing done precisely as 
described for the wax cells. 
We have already mentioned the 

use of gum water to attach objects to 
the slides or to the backgrounds of 
cells. A superior liquid for this 
purpose was mentioned in one of the 
preceding volumes of the JouRNAL, 
but we give a more full account of 
its preparation in this place. Itisa 
solution of arabin or purified gum 
arabic, the use of which was sug- 
gested some time ago by Mr. H. J. 
Waddington, who describes the me- 
thod of preparing and using it* as fol- 
lows :— 

“To obtain arabin for microscopical 
use, gum Arabic should be selected as 
clear and white as possible. This is 
to be dissolved in distilled water to 
the consistence of thin mucilage. It 
should then be filtered, and the filtrate 
poured into rectified alcohol and well 
shaken. The arabin immediately sep- 
arates as a white pasty mass, and the 
whole becomes semi-solid. It must 
be placed on filter-paper, and washed 
with alcohol until the washings are 
perfectly free from water, and the al- 
cohol comes off as pure as it went on. 
The arabin may now be allowed to 
dry spontaneously. The edges of the 
surface of the mass will probably be 
found to be viscid, owing to the ab- 
sorption of water from the atmosphere 
or from the alcohol—but the remain- 
der will be a perfectly pure white pow- 
der. ‘This should be shaken off the 
filter and preserved. 

‘Like ordinary mucilage, it is very 
liable to become mouldy if kept in so- 
lution, but when once dry on a slip 

*Fourn. Quekett Club. 
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it undergoes no change, and shows, 
at least as far as my own observation 
is concerned, no deterioration after a 
considerable time. It is undoubtedly 
troublesome and expensive to prepare, 
owing to the quantity of alcohol re- 
quired, but when once obtained a lit- 
tle of it goes so far that practically it 
costs but little. 

‘For use, a portion should be dis- 
solved in distilled water to any re- 
quired consistence, and passed twice 
through filter-paper, which should 

have been previously washed with 
distilled water. It may then be placed 
on the slips, drained, allowed to dry, 
and the slips put away for use. In 
this condition, and with ordinary pre- 
cautions as to dust and damp, it may 
be preserved indefinitely.’ 

The objects that can be profitably 
mounted in the cells described in 
this article are innumerable. Fora- 
minifera, polycystina, young oysters, 
young echini, zoophytes, polyzoa, 
leaves of plants with their wonderful 
hairs, wing-cases of beetles, crystals 
of many kinds ; in truth, the list would 
soon grow too long to read. These 
few examples will be suggestive of 
many others, which are left for the 
reader to find and prepare. 

O 

A Home-made Revolving Table. 

BY F. T. HAZLEWOOD. 

In the December number is an ar- 
ticle on a revolving table. I have 
made one in this way :— 

I gota second-hand sewing-machine 
table, which can be obtained from 
dealers cheap. Then I took another 
table-top which was raised about two 
inches from the other by a moulding. 
On the top of the first table I puta 
piece of pine board one inch thick. 
Into this I put three small castors up- 
side down. I bored three holes in the 
top of the other table, on radii, from a 
common centre. Then I put top No. 
2 over top No.1, so that the cas- 
tors came above the surface about a 
quarter of an inch. Through the 
centre of both tables I bored another 

hole. Then I took a steel saw plate 
into which the teeth had not been cut. 
I had a hole bored in its centre and 
two brass handles or pins put in op- 
posite each other near the circum- 
ference. ‘This plate I fastened by a 
pin with nuts on the table over the 
three castors. The table is perfect. 
I painted the steel plate. The drawer 
of the first table on the side serves for 
accessories. The whole thing cost 
less than five dollars. The finished . 
table looks as though made for this 
purpose and not for asewing-machine. 
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advance. All subscriptions after this month begin 
with the January number. After April rst the sub- 
scription-price will be $1.50. 
The regular receipt of the JouRNAL will be an ac- 

knowledgment of payment. 

STAINING WITH LoGwoop.—Dr. 
C. L. Mitchell has experimented to 
obtain a permanent and useful solu- 
tion of hematoxylon for microscopi- 
cal use, and his results are embodied 
in an article published in the Proc. 
Acad. Nat. Scz. of Philadelphia. 
Logwood is unquestionably an ex- 
ceedingly useful coloring agent, but 
the solutions as usually made become 
cloudy and spoiled after a time. This 
objection to them has been removed 
by Dr. Mitchell, who prepares his so- 
lution, which he has named ‘ Mitch- 
ell’s hematin staining fluid,’ as fol- 
lows :— ; 

Place two ounces of finely-ground 
logwood in a funnel or percolator and 
allow water to percolate through it 
until the liquid that runs off is but 
slightly colored. Then drain thor- 
oughly and spread it out on a paper 
or board to dry. 

Dissolve nine drachms of potash 
alum in eight ounces of water, mac- 
erate the logwood in this solution for 
forty-eight hours in the percolator, 
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then draw it off and pour through 
sufficient water to make a solution of 
twelve ounces. Add four drachms of 
glycerin and preserve in a bottle. 

By this method it is claimed that 
the tannin is nearly all removed from 
the logwood by the first washing with 
water. We are not prepared to be- 
lieve, however, that the solution as 
thus prepared can be much if at all 
superior to that used long ago by Dr. 
Geo. D. Beatty, of Baltimore, for our 
own recollection of Dr. Beatty’s so- 
lution is that it kept very well indeed. 
His method was to take half an ounce 
of ground logwood and one ounce of 
alum, grind them together in a mor- 
tar, then add five ounces of hot water, 
and after two days filter, and add two 
drachms of alcohol. In twenty-four 
hours the solution was again filtered, 
when it would keep, with occasional 
filterings,.for two months. 

If there is a decided advantage in 
removing the tannin matters by the 

preliminary treatment of the wood 
with water, this could be done and 
Dr. Beatty’s method, which is prac- 
tically the same as Dr. Mitchell’s, 
but more easily carried out, could be 
then followed. 

————— ( ) 

NEGLECTED OPPORTUNITIES.—-For 
some reason microscopists, and, in- 
deed, naturalists generally in Amer- 
ica, seem to prefer work at home 
rather than searching the fields and 
woods and streams for their treasures 
of animal and vegetable life. It is 
different in England, where nature is 
studied out of doors by naturalists of 
all degrees of attainment, and there 
is no doubt the frequent field-days of 
the clubs and associations greatly add 
to the success and profit of the regu- 
lar meetings. Ifweare not mistaken, 
there is a gradual change in this 
respect coming over microscopists 
here. Interest in pond-life seems to 
be growing. This is doubtless due 
in part to the fact that a few collect- 
ors have taken the lead and enabled 
others to become familiar with some 

of the forms of infusorial life so 
abundant in all localities. The pub- 
lication of Mr. Saville Kent’s ‘ Man- 

ual of the Infusoria’ has doubtless 
done much to increase the interest in 
this subject here as well as abroad. 
While Mr. Balen was sending out 
specimens in tubes by mail, many 
persons were enabled to study or- 

ganisms they had never before seen. 

Mr. Bolton, in England, has greatly 
aided observers in the same way, and 
he has discovered many new forms 

which have been figured and de- 
scribed in his portfolio of drawings. 
Dr. A. C. Stokes has already, in the 
short time he has devoted to this sub- 
ject, described several new species of 
the collared infusoria. 

No words of ours are needed to 
point out the rich fields open for in- 

vestigation to any one who will estab- 
lish small aquaria at home and stock 
them with a few algz and weeds from 

the ponds about, occasionally replen- 
ishing the supply with fresh collec- 

tions. Nevertheless it seems that 
some urging is necessary to induce 

those who are capable of undertaking 
such investigations to give thought to 
the subject and to begin work. Al- 
most nothing is known about the in- 

fusoria of any locality of the United 
States. Botanists are studying the 
phenogamous flora and the fungi of 

certain localities, and publishing lists 
of species found ; but who are study- 
ing the alge or the infusoria? Yet 
this JOURNAL, devoted to microscopy 

alone, has a circulation that is prob- 
ably double that of any botanical 
journal published in this country. 

What are microscopists doing in 
the way of useful observation? The 
pages of this JouRNAL show that 
some of them are at work to a good 

purpose, but the mass of them are 
neglecting the attractive fields now 
offered for valuable original observa- 
tions. Considering the number of 

microscopists, it is strange that so 
little is known of the microscopic life 
of the country. It is to be hoped 
that these few words will serve to 
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lead the thoughts and energies of 
some of our readers to this subject,. 
which cannot fail to be attractive to 
those who will begin the study. 

O 

PostaL Crus: Boxses. — Box F 
came to hand April 23d with five 
slides, No. 1 and the corresponding 
page of the letter packet having been 
removed. 

2. Wheel-like Spicula of Chirodota 
from Bermuda. F. M. Hamlin. 

good description and figure accom- 
panies this dry-mounted preparation. 
There is an unfortunate condensation 
of minute drops beneath the cover- 
glass, which mars the original excel- 
lence of the mount. 

3. Muscle-cells from Large Intes- 
tine of Cat. S. H. Gage. 

4. Transverse section of Human 
Toe-nail. M. S. Wiard. The sec- 
tion is well cut by the method de- 
scribed, which was by clamping the 
specimen between two pieces of wood 

and using a carpenter’s plane. It is 

not well mounted, being twisted, and 
is of no interest whatever to the club. 
The method of cutting might have 
been just as well illustrated by a more 
interesting object. 

5. Section of Softened Dentine 
from Carious Tooth. A. M. Ross. 
This is an instructive specimen which 

deserves, and doubtless will receive, 
careful examination from the club. 

6. Comb-like Appendage from 
thorax of Scorpion. John D. White. 
The preparer asks for information 
concerning the use of this appendage, 
which is well displayed on the slide. 
Mr. C. E. Hanaman suggests they 
probably serve some purpose in copu- 
lation, and refers to Owen’s ‘ Lec- 
tures on Comparative Anatomy, etc.,’ 
where he finds the following passage : 
‘The palpi of the scorpion take no 
share in the formation of the genera- 
tive system in either sex; both male 
and female are provided with a pair 
of peculiar comb-like appendages at- 
tached directly behind the genital 
aperture.’ 

i] 

| 
i 

SwiInE PLacuE.—Considerable in- 
terest has recently been manifested in 
some quarters concerning the cause of 
the disease popularly known as swine 
plague. We give a brief summary of 
the course of the investigations by the 
different observers engaged in the 
work. 

About the years 1876-7 Klein found 
what he described as a A@icrococcus 
in the tissues, which he regarded as 
the cause of the disease. Afterward, 
in 1878, he found a Baczllus, which 
he cultivated, and used successfully in 
inoculation experiments. About a 
year later a Baczllus was also found. 
by Detmers, of Chicago, who in the 
course of another year expressed some 
doubt about the Aaczllus, but de- 
scribed rod-like organisms. 

The Report of the Department of 
Agriculture for 1880 contains an ac- 
count of the earlier investigations of 
Salmon, who there describes a JZ- 
crococcus, and in a later report he 
demonstrated the pathogenic nature 
of the Micrococcus by cultivations 
and inoculations, which, so far as we 
can discover, is the first satisfactory 
conclusion that was reached in these 
investigations ; for all the preceding 
evidence was of an uncertain charac- 
ter as regards the specific organism 
producing the disease. In 1882 Pas- 
teur and Thuillier also described a JZ- 
crococcus, cultivated it, and showed it 
to be pathogenic. Klein has recently 
endeavored to sustain his original 
opinion that the active organism of the 
disease is a Laczllus, so the question 
seems in a fair way of being opened 
once more for further investigation. 

Concerning the identity of the schi- 
zophytes observed there has been some 
uncertainty on the part of at least one 
observer who at one time attributed 
his inability to decide the question to 
imperfections in the objective used, 
which was a Hartnack—a brand that 
is usually considered good enough for 
anybody. Some correspondence up- 
on this subject has already been pub- 
lished in the second volume of this 
JOURNAL, pp. 37 and 57. 
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DESMIDS OF THE UNITED STATES. 
—We are glad to announce to the mi- 
croscopical public the completion of 
this work upon which the author, the 
Rey. Francis Wolle, of Bethlehem, 
Pa., has been engaged for a long time. 
As we pen these lines the book is in 
the binder’s hands, and will be soon 
ready for distribution. The work 
consists of 220 printed pages, includ- 
ing a carefully arranged index, giving 
a short account of algz in general, and 
a fuller one of desmids, with direc- 
tions how to find, collect, preserve, 
and examine them, a minute descrip- 
tion of each of the 500 species named 
in the index, and a descriptive cata- 
logue to every plate of the plants il- 
lustrated thereon. It contains 1,100 
figures on fifty-three colored plates. 
A more extended notice of this val- 

uable work will be given at another 
time. The book is published at the 
author’s personal expense, and we 
trust microscopists will show their 
appreciation of such enterprise not 
only by ordering immediately, but by 
sending their orders directly to Mr. 
Wolle and not to their booksellers or 
other agents, for reasons which must 
be obvious. The price is $5.00. 

re) 
AMERICAN SociETy OF MIcRo- 

scopisTs.—The announcement by the 
President, the Hon. J. D. Cox, of the 
next meeting of the Society has just 
reached us, and we select the follow- 
ing information from the circular: 

The Seventh Annual Meeting of 
the Society will be held at Rochester, 
N. Y., beginning on Tuesday, Aug- 
ust 1gth, 1884, lasting four days. The 
time is set a week before the meeting 
of the British Association at Mon- 
treal; that of the American Associa- 
tion at Philadelphia occurring one 

week later still. We hope that we 
shall have the pleasure of welcoming 
-distinguished men of science from the 
British Islands and from Canada, 
whose names are familiar to us from 
their valuable work with the micro- 
scope. The arrangements made by 
the local committees are such as to 
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ensure most agreeable and interesting 
sessions, with the most ample facilities 
for those who present papers to illus- 
trate them by projection apparatus 
and otherwise. 

Titles and abstracts of papers 
should be sent as soon as practicable 
to the Secretary, Prof. D. S. Kelli- 
cott, Ph. D., 119 Fourteenth street, 
Buffalo, N. Y.; and all who intend 
to be present or to join the Society 
are requested also to notify him or 
the local committee at Rochester. 

——0O——_ 

—A New Microscopical Soci- 
ETY.—There is a microscopical so- 
ciety in San Francisco composed en- 
tirely of ladies: We believe this 
because the secretary has written a 
letter to Mr. Crisp to tell him all about 
it. The microscopists of England 
now know that such a society exists 
and are doubtless delighted. But is 
it not a pity that microscopists here 

should be kept so long in ignorance 
of it? We think it is time the society 
should be known here, so we take the 
first opportunity to announce its ex- 

istence to the American public. 
We may also take occasion to say 

that as the society was apparently 

not aware of the existence of another 
ladies’ society in the country until in- 

formed of it through Mr. Crisp’s re- 
marks, it may be fair to suppose that 
it is also unaware of the existence of 
any American microscopical litera- 
ture; for no reader of this JOURNAL, 
at least, can fail to know of such an 
active organization as that at Welles- 
ley College. As a matter of mutual 
interest, therefore, we shall by a 
special effort endeavor to make known 
to the society the peculiar merits of 
this publication, trusting the mem- 
bers will thereby learn, that, although 
they may look to foreign lands for 

styles and methods of personal adorn- 
ment, when they come to such a seri- 
ous subject as microscopy their wants 
can be as well met, and their fame as 
well appreciated, in their own coun- 
try. 
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Immunity AGAINST RECURRENCE 
or Conrtracious DisEAsEs.—Prof. 
Tyndall has presented his views on 
this subject, which, as they appear 
to be of considerable interest, we re- 
print from the Pall Afall Gazette :— 

‘One of the most extraordinary and 
unaccountable experiences in medi- 
cine was the immunity secured by a 
single attack of a communicable dis- 
ease against future attacks of the same 
kind. Smallpox, typhoid, or scarla- 
tina, for example, was found, as a 
general rule, to occur only once in 
the lifetime of the individual, the suc- 
cessful passage through the disorder 
apparently rendering the body invul- 
nerable. Reasoning from analogy, I 
have ventured to express the opinion 
that the rarity of second attacks of 
communicable diseases was due to 
the removal from the system, by the 
first parasitic crop, of some ingredi- 
ent necessary to the growth and the 
propagation of the parasite. 

‘The cultivation of micro-organ- 
isms, which is now everywhere car- 
ried on, enables us to realize the 
smallness of the changes which, in 
many cases, suffice to convert a highly 
nutritious liquid into one incapable of 
supporting microscopic life. Various | 
important essays bearing upon this | 
subject have been recently published 
in the Revue Sctentifique. M. Bou- 
ley there draws attention to the re- 

sults obtained by M. Raulin in the 
cultivation of a microscopic plant 

named Asfergzllus niger. The 
omission of potash from Raulin’s 
liquid suffices to make the product 
fall to one twenty-fifth of the amount 
collected when potash is present. 
The addition of an _ infinitesimal 
amount of a substance inimical to the 
life of a plant is attended with still 
more striking results. For example, 
one part in 1,600,000 of nitrate of 
silver added to the liquid entirely 
stops the growth of the plant. And 
now we come to the important appli- 
cation of this fact which has been in- 
dicated by M. Duclaux. Supposing 
the aspergillus to be a human para- 

site—living contagium—capable of 
self-multiplication in the human 
blood, and of so altering the consti- 
tution of that liquid as to produce 
death, then the introduction into the 
blood of a man weighing sixty kilo- 
grams of five milligrams of the nitrate 
of silver would insure, if not the total 
effacement of this contagium, at all 
events the neutralization of its power 
to destroy life. The index finger 
here points out to us the direction 
which physiological experiment is 
likely to take in the future. In an- 
ticipation of the assaults of infectious 
organisms, the experimenter will try . 
to introduce into the body substances 
which, though small in amount, shall 
so affect the blood and tissues as to 
render them unfit for the development 
of the contagium. And subsequent 
to the assault of the parasite he will 
seek to introduce substances which 
shall effectually stop its multiplica- 
tion. There are the strongest grounds 
for the hope that in the case of infec- 
tious diseases generally such protect- 
ive substance will be found.’ 

= 
THE First BACTERIA AND THEIR 

DiscovERER.—-The Afotheker-Zeit- 
ung, of New York, recently published 
an interesting letter written by Dr. 
Ferdinand Cohn, in which he says: 
‘In the present time, when the times 
of great men and great events are so 
freely honored, it seems to me not 
inappropriate to call to mind that two 
centuries have passed since one of the 
most important discoveries was made 
in Holland. In a letter of the 14th 
of September, 1683, from Delft, ad- 
dressed to Francis Aston, Fellow of 
the Royal Society, London, Antony 
Van Leeuwenhoek stated that he had 
discovered with his microscope living 
animalcules with most pleasing mo- 
tion in the white matter adhering be- 
tween his teeth.’ These were the first 
bacteria that a human eye had seen. 
Leeuwenhoek distinguished several 
species, which he described and fig- 
ured so correctly that they may be 
still recognized without difficulty. 
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NOTES. 

—wWork in seaside laboratories in sum- 
mer is attracting many students and teach- 
ers, and the accommodations and facilities 
seem to be increasing every year. Prob- 
ably the most thoroughly equipped and 
extensive of all is the establishment of the 
U. S. Fish Commission, at Woods Holl, 
Mass., where much zoological work is 
done every year. This, however, is not 
intended to give the instruction that can 
be obtained at such places as Annisquam 
on Ipswich Bay, near Gloucester, or at the 
Summer School of Johns Hopkins Uni- 
versity, under the direction of Prof. W. 
K. Brooks. The Annisquam laboratory 
opens June 2oth. Inquiries should be 
addressed to Mr. Alpheus Hyatt, Curator 
of the Boston Society of Natural History. 

—Mr. Edward Lovett employs a cement 
for mounting objects in fluid, which is ex- 
ceedingly hard and apparently as endur- 
ing as stone. It bears a high tempera- 
ture, 140° F. in an oven, without permitting 
the enclosed fluid to escape. This cement 
is composed of 2 parts white lead, 2 of red 
lead, and 3 of litharge finely ground and 
mixed. For use a little of the powder is 
mixed with gold-size to the consistence of 
paint. 

—At the meeting of the New-York Mi- 
croscopical Society of April 18th, among 
the objects shown were samples of ramie 
brought by Mr. T. M. Letson, who gave 
a brief history of this fibre, and spoke of 
its apparently growing importance as a 
commercial product. 

—Cover-glass has been hitherto made 
by Chance, in England, but there is an 
establishment in Germany now prepar- 
ing to introduce a German cover-glass. 
Chance’s cover-glass is made of ordinary 
crown glass, having a refractive index of 
1.5 to 1.525. 

—A correspondent writes to us in the 
following unusual, but to us quite refresh- 
ing words :—‘I regret that American mi- 
croscopists do not support the JOURNAL as 
they should. If it was a little more scien- 
tific would they not take hold of it more 
readily ?’ 

It is truly refreshing to learn that some 
of our readers would like a more scientific 
journal. Why, already it is so profound, 
so theoretical, so much an organ of special- 
ists, as to receive the disdain and ridicule 
of a professor in a Western college! Yes, 
an elementary scientific journal is held up 
to ridicule because it is too scientific by 

a college professor! Yet an intelligent 
reader thinks it too elementary to be popu- 
lar! Well, well! 

The same correspondent writes : — 
‘What a pity it is that your splendid 
Quarterly had to die! I have always 
greatly regretted that. Can’t you revive 
it? I wish I were rich—I would like to 
help in that.’ 

Such words do one good, for they show 
that there is some appreciation of merito- 
rious effort, even though not enough to 
give it adequate encouragement and sup- 
port. 

—It is stated in a Rio de Janeiro news- 
paper that Dr. Domingos Freire has dis- 
covered the contagium vivum of yellow 
fever, and that successful inoculations 
have been made in 211 cases, giving en- 
couragement to the opinion that the dis- 
ease may thus be prevented. 

—Mr. T. Lisle writes, in the /ourn. 
Post. Micr. Soc., that Quekett’s method of 
preparing the trachea of caterpillars with 
acetic acid is not satisfactory. He advises 
the following method: Cut off the head, 
make an incision down the back, and put 
it in a solution of carbonate of potash and 
lime, or of caustic potash. In three or 
four days the body becomes cheesy, when 
it may be turned out of the skin witha 
blunt knife. Boiling in potash then dis- 
solves the mass, leaving the trachea float- 
ing in the liquid. 

—Dr. J. E. Rombouts, in an article in 
Popular Science Monthly of this month, 
writes as follows: 

‘T have concluded from my experiments 
that it is not the pressure of the air nor 
the power of an adhesive liquid that gives 
flies the faculty of running over smooth 
bodies, but that the power should be at- 
tributed to the molecular action between 
solid and liquid bodies; or, in other words, 
to capillary adhesion. 

‘If we examine the under part of the pul- 
villi with a microscope, we shall see dis- 
tinctly that it is furnished with numerous 
hairs, regularly distributed. These hairs 
terminate, at their lower end, in a kind of 
bulb, the form of which varies, whence 
flows an oily liquid that dries slowly and 
does not harden for a long time. The 
minute drops left on the glass by the hairs 
may be taken away, even after two or 
three days have passed, without our hav- 
ing to moisten them, by simply rubbing a 
piece of fine paper over them. I have de- 
vised an apparatus for collecting these 
drops by cutting a hole in a piece of board 
over which I fix a glass slide, Turning 
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the board over so that the glass shall be 
at the bottom, I have a little cell with a 
glass floor. With the aid of a piece of 
paper gummed to the wings, I introduce 
a fly into this cavity in such a manner 
that the pulvilli shall rest upon the floor. 
Then, putting the board under the micro- 
scope with the glass slide uppermost, we 
have the fly's feet under our eyes. The 
insect, struggling for liberty, places his 
pulvilli against the glass, and leaves after 
each effort traces that may be observed 
very distinctly, for they are perfectly visi- 
ble in a good light. 

‘We may discover, whenever the feet of 
the fly come again into contact with these 
tracks or minute drops, that they are com- 
posed of a very liquid substance, for they 
spread quite readily on the glass. We 
cannot admit, as some naturalists assume, 
that the liquid can hold the club-shaped 
hair-ends by suction. If this were the 
case, the ends would change shape during 
the suction, and would take the form of a 
disk. The fly puts its feet down and lifts 
them up with an incomparable facility that 
would not exist if the limb were really 
acted upon by the pressure of the air.’ 

—The first editions of the catalogues of 
W.H. Walmsley & Co., embracing tele- 
scopes, spectacles, eye-glasses, and photo- 
graphic cameras, lenses, etc., in three parts, 
have just come to hand, together with the 
fourteenth edition of the catalogue of mi- 
croscopes and accessories of R. & J. Beck, 
which is issued by the same firm. All of 
these catalogues are carefully prepared, 
and a credit to the establishment. Among 
many excellent articles to be found in them 
we notice a developer for photographic 
plates which Mr. Walmsley has prepared 
and which he states to be the ‘best and 
most economical developer in use.’ This 
will doubtless be highly esteemed by those 
who apply photomicrography in their 
work. There is also a ‘list of reagents for 
microscopic staining,’ with directions for 
using them. All the forms of Beck’s mi- 
croscopes and accessories are figured in 
the catalogue, and in addition some of 
the stands made by the Bausch & Lomb 
optical company. We notice, also, that~ 
the labels for slides devised by Mr. I. C. 
Thompson, of Liverpool, are offered for 
sale in sets of a thousand. 

—Mr. William Wales has changed his 
place of business in New-York, and will 
hereafter .be more easily found by those 
who visit the city. He is now at 53 Nas- 
sau street, where he will keep on hand a 
full assortment of microscopes, accessories, 

and objectives. We are pleased to learn 
that he has moved down town, and doubt 
not the change will be to his advantage. 

CORRESPONDENCE. 

Mailing Packages of Diatoms. 

To THE EpITOR :—I have been much 
interested in the past in practical articles 
on mounting. Wish there might be some- 
thing on preparing fluid mounts. Have 
gained many valuable suggestions from 
the JOURNAL as to the minutiz of mount- 
ing. 

Can you tell me, through the JOURNAL, 
how one can send small exchanges to 
foreign countries ? 
to the vials of fluid as diatoms which one 
may receive from them. I have received 
aS many as 20 vials in one box, but if I 
send one vial containing a few drops, even 
in a tightly corked wooden flask, it is re- 
turned to me from the New York post 
office stamped ‘liable to injure and deface 
the mails.’ 

M. A. Booru. 

[The only way to send specimens of 
diatoms in fluid abroad is to put letter 
postage on them. Abroad, post offices 
are established for the convenience of the 
people, to encourage intercommunication, 
and in Holland one can send butter, her- 
rings, and perishable merchandise by 
mail, and even have the bills collected 
and the amounts returned for a trifling 
fee: 

Let some one put a dried herring in the 
New-York post office, and see how far it 
would go! Our postal laws are absurd in 
many respects, but they would not be so 
bad if the officials saw fit to use discretion 
in interpreting them, instead of acting like 
automata.—ED. | 

Exchanges. 
Exchanges are inserted in this column without charge, 
{They will be strictly limited to mounted objects, and 

material for mounting. ] 

Will exchange well mounted slides for others well 
mounted. 

H. H. PEASE, 
1271 Broadway, N. Y. 

Living red Astasia nematodes (Euglena viridis) 
and Volvox sent on application, or mounts of the same 
in exchange for alge, fungi, or infusoria. 

J. M. ADAMS, 
Watertown, N. Y. 

Will exchange various mounts of crystals for other 
slides, and material for mounting. 

JAMES E. WHITNEY, 
Rochester, N. Y. 

There seems no limit. . 
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Voleanic Dust. 
Much has been written about the 

remarkably brilliant colors of the sky 
at sunrise and sunset observed several 
months ago, and speculations as to 

their cause were, as usual when any- 
thing remarkable occurs, numerous 
and often quite as surprising as the 
phenomena themselves. Strange to 
say, the explanation that seemed to 
meet with most general acceptance, 
that of volcanic dust, was one which 
very brief consideration would have 
shown to be quite untenable, while 
the most obvious and reasonable of 
all, which certainly must have imme- 

diately presented itself to the minds of 
meteorologists as it did from the be- 
ginning to ourselves, received but lit- 
tle prominence in the public press. 
The after-glows were probably caused 
by aqueous vapor in some form in the 
higher regions of the atmosphere ; 
possibly by particles of dust of me- 
teoric origin. 

The subject, however, has drawn 
attention to the importance of micro- 
scopic examination of atmospheric 
dust, several specimens of which have 
been recently sent to the National Mu- 
seum for this purpose, from widely- 
separated localities. Thus far nothing 
remarkable has been observed in any 
of them, but as the collections increase 
it may be hoped that interesting re- 
sults may be obtained. 

It is not unfrequently that dust is 
collected many miles from land on 
‘the sails of ships. Ehrenberg has 
recorded several showers of dust, 
containing infusorial remains, which 
must have been carried many miles in 
the air; and other observers have 
noticed the same phenomena. All 

dust so collected is by no means of 
volcanic origin ; frequently it contains 
infusorial remains, but in most in- 

stances it resembles the fine dust 
which may be taken up by the wind 
almost anywhere, and no indication 
of its place of origin can be found by 
examination. For example, we have 
recently examined the sediment from 
some discolored snow which fell in 
the vicinity of Rome, N. Y., last 
February. The discoloration was 
evidently caused by fine particles of 
dust which had been taken up from 
some unknown locality, and resem- 
bled what would be found on any 
dusty road in the country. 

Since the eruption of the volcano 
Krakatau, specimens of dust have 
been collected in various parts of 
America and Europe which have 

been regarded as cinders from the 
volcano carried in suspension in the 
atmosphere. M. Renard, in view of 
the interest lately aroused in the sub- 
ject, presented a verbal communica- 
tion before the Belgium Microscopical 
Society, upon the microscopical char- 
acters of the volcanic ashes of the 
eruption of Krakatau. We condense 
from the Bulletin des Séances the 
following observations of M. Renard: 

Although it is not difficult to de- 
cide upon the eruptive nature of vol- 
canic specimens of sufficiently large 
size, one cannot affirm so positively 
concerning volcanic particles in the 
form of ashes. It may be said that 
it is neither the presence of volcanic 
minerals nor the structure of minute 
vitreous particles which enables us to 

distinguish the eruptive nature of dust 
from the atmosphere. Minerals re- 

duced to such infinitesimal dimensions 

»? 
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and irregularly fractured as is the case 
in volcanic ashes, lose their distinct- 
ive characters. Their microscopic 

size does not permit their optical 
properties to be learned; their irreg- 

ular and fragmentary form interferes 
with the determination of their char- 
acteristics. The phenomena of pleo- 

chroism, and the particular tint of the 
mineral, lose so much of their bright- 
ness that they do not serve for a sure 
identification. It results from our ob- 

servations that a mineral having the 
characters of those composing volca- 
nic ashes, cannot be certainly deter- 

mined when its dimensions descend 

below 0.05 mm.; while the vitreous 
fragments are susceptible of determi- 

nation even when their dimensions 
are less than 0.005 mm. The ab- 
sence or rarity of crystals or frag- 
ments of volcanic crystals should not 
be considered a proof that pulverulent 
matter collected from the air is not of 

eruptive origin, owing to the sorting 
to which the particles are subjected 
after the eruption. 

The most certain diagnosis of the 

volcanic nature is always found in the 

structure of the vitreous particles pro- 

jected in the form of cinders. This 

special structure is seen in the frac- 
ture, and its imprint is found even on 
the smallest fragments, when the mi- 
croscope cannot reveal other charac- 
teristic properties. To prove that 
these characters of vitreous volcanic 
materials remain constant even to 
the ultimate limits of pulverization 

we have ground in a mortar diverse 
varieties of pumice. The powder 
thus obtained was extremely fine, 
nevertheless its infinitesimal particles 

still showed the distinctive features 
of which the ashes of Krakatau gave 
such a perfect demonstration. The 
diagnostic character to which we al- 
lude is not the extraordinary prepon- 
derance of the vitreous substance ; but 
the great number of gaseous bubbles 
imprisoned in the pumice and in the 
vitreous portion of the ashes. These 
bubbles of gas are due to the expan- 
sion of gas dissolved in the magma, 

and which causes the eruption. Ad- 
mitting that these incoherent volcanic 
products are derived from the pulver- 
ization of a fluid magma, one under- 
stands that these particles are rapidly 
cooled, remaining in a vitreous state, 
and that the dissolved gas by expan- 
sion forms numerous pores, which, 
owing to the method of projection, 
assume a drawn out or elongated 
arrangement. ©The existence of these 
bubbles or of this filamentous struct- 
ure, therefore, affords the means to 
discern the volcanic nature of these 
particles despite their condition of ex- 
treme division. Itis also their porous 
nature that permits them to be trans- 
ported such great distances. 

Vitreous fragments of a brown color 
are quite rare in the ashes from Kra- 
katau ; those of a deeper tint enclose 
magnetite. Ina general way it may 
be said all the crystals except those 
enclosed in vitreous matter are broken. 
The minerals of the ashes of Krakatau 
that are capable of positive determina- 
tion are plagiocalse, angite, rhombic, 
pyroxene, and magnetite. In pro- 
portion as the ashes are distant from 
the volcano, the ashes become less 
rich in minerals. 

O 

Lighton’s Immersion [luminator. 
The following extremely simple 

plan for an immersion illuminator 
was first brought to the notice of mi- 
croscopists a few years ago, and, in 
the absence of the inventor, was kind- 
ly described by Prof. Albert McCalla 
at the meeting of the American So- 
ciety of Microscopists at Columbus, 
©. It consists of a small disc of sil- 
vered plate glass c, fig. 20, about one- 

Fic. 20.—Lighton’s I}luminator-. 

eighth of an inch thick, which is 
cemented by glycerin or some ho- 
mogeneous immersion medium to the 



1884.] MICROSCOPICAL JOURNAL. 103 

under surface of the glass-slide s. 
Let 7 represent the silvered surface 
of the glass disc, 6 the immersion 
objective, f the thin glass cover. It 
will be easily seen that the ray of 
light 2 from the mirror or condenser 
above the stage will enter the slide 
and thence be refracted to the silvered 
surface of the illuminator 7, whence 
it is reflected at a corresponding an- 

gle to the object in the focus of the 
objective. 
necessary light from entering the ob- 
jective can be made of any material 
at hand by taking a strip one inch | 
long and three-fourths of an inch 

wide and turning up one end. A 

hole of not more than _ three-six- 

teenths of an inch in diameter should | 
The shield | 

should be placed on the upper surface | 
of the slide so that the hole will cover | 

be made at the angle. 

the point where the light from the 
mirror enters the glass. With this 

illuminator Moller’s balsam test-plate | 

is resolved with ease, with suitable 
objectives. Diatoms mounted 

ing that by the usual arrangement of 
mirror, particularly with large angle 
dry objectives. 

Wo. LicuTon. 
Ottumwa, Ia. 

O 

The Wine Fly. 

On the fifteenth of February the 
New-York Microscopical Society 
held an open meeting to hear a paper 

by Dr. Samuel Lockwood, secretary 
of the New Jersey State Microscopi- | 

His subject was the | 
_ the female to oviposit slowly, as it 

cal Society. 
Wine Fly, Drosophila ampelophila. 
The paper was a contribution to the 
life-history of this minute insect. He 
had given in part three years to 

its study, beginning in September, | 
1881, when nothing whatever of its 
life-history seemed to have been 
known. In October the flies at- 
tacked his Concords. He found upon 
a grape which he was inspecting with 
a pocket-lens an extremely small 
white 8S) but lost it. The grapes 

dry | 
are shown in a manner far surpass- | 

_ fested by 
when brought on the table were in- 

the flies, which proved 

to be the above-mentioned species. 
When driven from the grapes they 
would fly to the window, where he 

A shield to prevent un-— 

captured two of them. These were 

placed in a jar, with a grape for food. 
In two days he found one egg on the 

outer skin of the grape. The lay- 
ing was kept up for four or five days, 
until there were about thirty, some on 
the outside of the grape and some at 
an opening where the two flies had 

fed. The egg had a pair of curious 
suspenders near the end where the 
mouth of the larva would develop. 
These suspenders were attached at 
their ends to the grape, but where the 

egg was laid in the soft part of the 
fruit the suspenders were spread out 

at the surface; thus the larva would 
emerge clean from the shell. The 

egg “was 0.5 mm. in length, and 
about a fourth of that in width. The 

larva when grown was at least four 
times as long as the egg. As the 
larva burrowed in the juices of the 
fruit two quite prominent breathing 
tubes at the posterior end were kept 

in the air. Betweeen these cardinal 
_ tubes were several teat-like points, 
_ much smaller, but having a similar 
_ function. 

| after the eggs were laid. 
The larve appeared in five days 

In about 
as many more days the puparium 

state would be entered, and in about 
six days more the fly or imago would 
appear. In ovipositing the suspen- 

_ sors would leave the oviporous duct 
last. The paper claimed that the 
curious shape of the egg compelled 

took time for the egg to assume its 
form ; hence, the eggs were not laid 

in strings or masses, but singly and 
at considerable intervals. 

The flies are very hairy, especially 
the females. The neck and even the 
eyes are very hirsute. The eyes are 
red, quite large and pretty, though 
somewhat ouwfve under the micro- 
scope, for from between the little 
lenses are projecting, straight, stiff 



104 THE AMERICAN MONTHLY [J une, 

hairs. As the insect is quite active 
it must be that this fringing of the 
tiny eyelets with hair does not mate- 
rially obscure its vision. When the 
minuteness of this singular arrange- 
ment is considered, it is surely re- 
markable. This general hairiness of 
the female especially, and that about 

the head, neck, and forward part of 
the thorax, stands correlated to a beau- 
tiful structure found only in the male, 
which has on the tarsus of each leg in 
the forward pair what the lecturer 
called a sexual comb. It is a beauti- 
ful comb of a very dark brown color, 
each comb having ten pointed and 
strong teeth. In the nuptial embrace 
these combs are fixed in the hairy 
front of the thorax of the female, 
thus becoming little grapnels. 

The flies love any vegetable sub- 
stance in fermentation, whether acetic 
or vinous. Hence it will abound 
about cider mills, swarm on preserves 
in the pantry, and in cellars or places 
where wine is being made or stored. 
The paper showed the tendency of 
the glucose in the over-ripe grape to 
the vinous ferment, and that the fly 
delighted in it. A singular accident 
showed how they loved even the very 
high spirits. In making some of the 
mounts shown to the society Dr. 
Lockwood had left a bottle of 90 per 
cent. alcohol uncorked over night. 
Next morning he was astonished to 
find his alcohol of a beautiful ame- 
thystine color, and the cork out.  In- 
spection showed a number of these 
tiny creatures which, when filled with 
the purple juice of the grape, had 
smelt the alcohol in the open bottle, 
and had gone in to drink. They had 
ignominiously perished, and had given 
color to the liquid. 

——— 

Structure of the Diatom-shell.— 
IV. 

BY JACOB DD. COX, LiaiD. F. R. Magse 
PRES. AM. SOC. OF MICR. 

In studying the navicule we begin 
with the large Prxzularza, where the 
size of the valves and the simplicity 

of the marking make easy the appli- 
cation of the criteria we have already 
established. Using transmitted light, 
the raphe is found to show the color 
of the general background, whilst the 
smooth longitudinal portion of the 
valve next it is tinted with the pink 
color which indicates thickening of 
the silex. The central nodule shows 
this in a higher degree, with lenticu- 
lar effects. The coste are pink in 
tint also, and in large specimens of 
P. major the interspaces between the 
ribs are often divided into what ap- 
pear to be two large oval depressions, 
of which that next the midrib is the 
shallower, as is shown by its excess 
of color over the outer one. The 
central nodule often extends consid- 
erably beyond the inner end of the 
median line, which is a little enlarged, 
and seems to terminate in a circular 
dot, which, by its bright light and 
freedom from color, should be a de- 
pression reaching nearly or quite 
through the nodule. In a specimen 
of P. alpina from a Scotch gathering 
I have found a valve turned partly on 
one side, so as to give an obliquely 
transverse view through the valve, and 
in this the enlargement of the median 
line is plainly seen to extend like a 
tube through the thick prolongation 
of the central nodule. It is not un- 
common to find broken valves of Pz7- 
nularta in which the coste project 
‘boldly beyond the interspaces of which 
the thin film has been partly broken 
away. I have noted a specimen of 
P. divergens in which the thin film 
has been almost wholly removed by 
some accidental grinding process, and 
the coste stand out along each side 
like the teeth of a comb. Prof. H. 
L. Smith has given me another simi- 
lar example of P. major. The raphe 
appears to be a channel having a 
very thin film at the bottom, which 
is part of the firm silex on one side, 
and laps under the other side in a way 
similar to the ‘ rabbet’ in joinery. 

Of the dotted navicule, WV. lyra 
may fairly be taken as the type. Its 
beautiful regularity of form and the 
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clearness and boldness of its marking 
make it a very profitable subject for 
careful examination. It is easy to 
get somewhat varied appearances by 
different uses of the light and changes 
of focus of the objective, but if we 
use the narrow central pencil of light 
and care in focussing, its characteris- 
tics will be found uniform and unmis.- 
takable. Its lyrate hyaline figure in 
the middle of the valve takes the pink 
tint. The dots are found to be be- 
tween coste which are fully as wide 
as the dotted interspace, and these 
have the same color as the lyrate fig- 
ure. Find a broken shell and focus 
carefully_upon the broken margin. 
Oftentimes the costze will be found to 
project beyond the interspace, show- 
ing its greater strength, and confirm- 
ing the evidence to this effect which 
is found in its deeper color. When 
the focussing gives us the coste as 
well-defined ribs of even width, and 
a broken edge is also most sharply 
defined, the dotted interspace will ap- 
proximate to a ladder-like appear- 
ance, the dots having a sub-rectangu- 
lar form, and being separated from 
each other by septe considerably 
narrower than the coste between 
which they lie. The term ‘sub-rec- 
tangular’ which I have used must not 
be taken too literally, for the figure 
of the dots is that of a circle some- 
what flattened on four sides. Assum- 
ing that the median line is a groove 
in the valve, and focussing upon it 
so that the light coming through it 
shall correspond nearly to the general 
field, it will then be found that the 
dots nearest this line and most per- 
fectly in the same plane show the 
same color—an item of evidence that 
they, too, are thin places in the shell. 
But the line of fracture gives still 
stronger proof. I have before me a 
broken valve of JV. /yra, in which a 
segment is entirely gone, bounded by 
the median line for, say, half the dis- 
tance from the end of the shell to the 
central nodule. Then the broken 
margin runs irregularly off to the rim 
of the shell. On the other side a wide 

crack extends diagonally from the 
median line a short distance, then 
runs straight out to the rim. This 
crack (examined with a 5 objective) 
zigzags through the dots in the first 
part of its course, and in the straight 
part runs indisputably through the 
dots and between the straight coste. 
The broken edge of the other side of 
the shell shows with equal clearness 
that the fracture is through the dots. 
I have many such cases noted, with 
great varieties of fractures, but all 
indicating the same fact in regard to 
the structure, viz., that the dots are 
the thin and weak places in the valve. 

Another point to be noted is that 
whilst the radiant costz of JV. lyra are 
straight, making also straight trans- 
verse striation when viewed with a low 
power, the longitudinal septa between 
the dots are nct regularly continuous ; 
consequently when light is thrown 
transversely across the shell a low 
power shows longitudinal striz, but 
wavy instead of straight. This is also 
the case with the striation of LV. firma, 
N. cuspidata, N. rhombotdes, and 
Frustulia Saxonica when examined 
with high powers, and with the 
Nitzschias of the form of JV. scalarts, 
LV. linearis, etc., of which the coarser 
specimens show distinct lines of punc- 
tz between parallel coste. It is 
characteristic, too, of the difference 
between the transverse and longitudi- 
nal striz of Surzrella gemma. It is 
certainly natural to conclude that the 
similar phenomena are due to similar 
structure. 

In navicule having strongly radiant 
costz, some, like V. peregrina, show 
a similar dotted structure between the 
ribs, and in these cases the lines of 
separation between the dots are also 
much finer and less prominent than 
the coste. In another class of navic- 
ule, of which JV. scudpta, Ehr., is an 
example, the dots, whilst arranged in 
lines, do not have thickened coste 
between the rows, but are like sepa- 
rate, sometimes elongated, puncte in 
a shell of even thickness. In these, 
however, as in JV. /yra, the line of 
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fracture follows the dots, and the hy- 
aline parts of the valve show the pink 
color, so that both lines of proof still 
combine to show the dots to be the 
weak and thin places in the valve. A 
beautiful example of the latter sort 
is Mastoglota angulata, Grunow, 
which is not uncommon in Long 
Island Sound, and is found along the 
whole Atlantic coast. The shell is 
broad ovate, somewhat cuspidate, of 
smooth even thickness, and the punc- 
te are arranged in oblique rows. 
With a medium power the effect is 
that of a delicate cross-hatching, much 
like that of Pleurosigma angulatum. 
With a high power the dots are well 
separated, and, except as to arrange- 
ment, their appearance is similar to 
those of JV. sculpta. As in the disc 
forms, the diminishing size of the 
areole brought us gradually very near 
to the fine lines of /Zyalodiscus suéb- 
t7lzs, so among the naviculze we make 
a similar approximation to the delicate 

marking of the pleurosigmas. 
The use of the vertical illuminator 

upon these diatoms is hardly less de- 
cisive in support of the conclusions I 
have drawn than in the case of the 
coscinodiscee. A smooth surface 
dotted with tiny bubbles is the char- 
acteristic appearance of the shell, and 
these bubbles in the larger kinds can- 
not be distinguished from those which 
we have found in the disc forms, be- 
ginning with examples from the Not- 

tingham earth where the hexagons 
and round areole were found side by 
side upon the same valve. We may 

even take a step in advance. In 

Peticolas’ slides of Richmond and 
Petersburg earths there are numerous 
examples of a coarse form of P. angu- 
latum, var. Virgintcum, in which 
the marking in the middle of the valve 
is coarser than at the extremities. On 

dry specimens of this shell a high | 

power used with the vertical illumi- 
nator will separate the dots sufficient- 
ly to show a surface hardly to be dis- 
tinguished from that of AZastog/loza 
angulata which I have noticed above. 
It is a smooth film in which the mi- | 

the larger varieties. 

nute bubble-like dots have the same 
character and differ only in size from 
those in Actznocyclus, or in the 
coarser smooth navicule. In some 
broken specimens, also, the line of 
fracture could be traced through the 
dots. 

In Stauroners pulchella the areole 
are much longer in proportion to 
their width, and are contracted at the 
ends so as to take the ‘ oat-shaped’ 
appearance by which they are com- 
monly known. There is here found 
a difference in the appearance of the 
concave and convex sides of the 
valve, the former ‘presenting the 
areole more nearly as_ rectangles, 
and the latter giving more of the 
spindle shape. This is analogous to 
the difference noted in other genera, 
the outer view of hexagonal markings 
being usually nearly circular, whilst 
the inner shows the angles more 
clearly. In Hpzthemia turgida, as 
found in Moller’s preparation from 
the Sodertelge mud, the frame-work 
of the shell is a nearly rectangular 
lattice, the areola showing all the 
peculiarities of light which have been 
described in avicula lyra, and the 
fracture often shows the ends of the 
frame-work sticking plainly out be- 
yond the sides of the adjacent dots. 
The same may be seen in the elon- 

gated areole of Amphora ovalis of 
In Cocconezs 

splendidum the hexagons are as dis- 
tinctly formed as in Cosctnodiscus, 
and in C. scutellum the areolation 
varies from coarse to fine with the 
diminishing size of the valves, giving 
a series analogous to that which are 
found in Cosc¢nodiscus subtil¢s, and 
one in which the fracture is as plainly 
through the dots, whilst the evidence 
of relative thickness or thinness of the 
silex from the color is as we have 
found it in other cases. 

But to complete the list of species 
in which I have found the tests of 
fracture and of color supporting the 
theory of areolation of the diatom- 
shell, and contradicting that of solid 
spherules, would be too much like 
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making a catalogue of all in which 
the details are large enough to give 
a well-defined outline to a broken 
edge. 
fine markings we sooner or later 
reach the point where the thinness of 
a film causes it to be lost in the gen- 
eral background of the field, or when 
the prismatic edge of a fracture makes 
diffraction enough to fringe it with 
lines of color or of apparent shadow, | 

which make every cautious observer | 
hesitate to affirm whether the boun- 
dary is in or beyond one of the striz. 
The fringes move with the slightest 
motion of the fine adjustment of the 
microscope, and the interpretation of | 
what we see is more or less modified 
by the preconceived theories of the 
observer. I have intended to draw 
my examples of facts from specimens 
found clearly within this limit of 
doubtful discrimination. 
self satisfied that in the coarser speci- 
mens of different species of Pleuro- | 

sigma careful illumination and accu- 
rate adjustment of good lenses show 
the same characteristics of structure 
at broken edges of shells which I 
have described in the larger and 
bolder forms. In regard to this, 
however, I admit there is room for | 
dispute. In the matter of the color- 
test, on the other hand, the evidence 
seems to me clear. If the objective 
is well adjusted, and the median line 
is brought into focus so that it appears 

In the progressive series of | 

I am my- | 

enough to give a decidedly dark color 
to the reticulation of the surface. In 
media of higher refractive index than 
balsam this becomes still more no- 
ticeable. In the pleurosigmas I have 
named I think a similar thickening of 
the lines (much more delicate, but 
real) has taken place, and that this 
gives the strong cross-hatching which 
marks them. In the varieties more 

closely allied to P. angulatum the 
shell is smoother, and in some of 
these the surface, with high magnifi- 
cation, and both by transmitted light 
and under the vertical illuminator, is 
found to resemble very closely that of 

the distinctly areolated forms which 
have been described. 

In conclusion, I will notice briefly 
a few of the less regularly marked 
diatoms, but which still seem to me 

to corroborate the view of their struc- 
ture which I have maintained. 

In a group of species allied to Va- 
vicula pretexta, Ehr., including JV. 
flennedyi, N. Indica, N. clavata, 
etc., the regular striz are confined to 
narrow bands at the margin and along 

the median line, the intermediate space 
being either hyaline or mottled in vary- 

ing degrees of distinctness. Specimens 

which have this mottling most distinct 

exhibit it as a system of rather large 

| but faint dots, arranged in lines con- 
| tinuous with the distinct striz at the 

| margin, etc., but the dots in these lines 

a greenish white line of nearly the | 

same tint as the general field, the dots 
which are near enough to it to be in 
the same plane are found to have the 
same color. In Pleurosigma_formo- 
sum, P. balticum, P. attenuatum, 
and the varieties closely allied to 
each, the reticulation seems to be 
thickened. upon the outer edges of 
the lines, so as to leave a cup-like 
depression in the interstices, which 
is yet consistent with double laminze 
below. We have seen that in Hao- 
discus this thickening becomes so 
great as to be quite opaque. 
lacodiscus Oregonianus and in A. 
ortentalis it is sometimes found thick 

In Az- | 

are irregularly spaced as to distance. 
Occasionally an individual is found in 
which the dots are as sharply defined 
as in any of the smooth navicule, and 
giving the proof that they are areole 
by fracture and by color. Arranged 

, in a series, therefore, they show us 
that the diminishing distinctness of 
marking is due to the progressive 
shallowness of the depressions in one 
of the laminz of the valve, until from 
faintest mottling the dots disappear 
entirely, leaving the interior space 
smooth and hyaline. 

The study of these last assists us in 
understanding the marking of /e/¢o- 
petta. In this splendid shell we have, 

| first, an outer lamina or film, finely 
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punctate, making the appearance of 
diagonal cross-hatching upon each of 

the undulating segments. This film 
is sometimes found partially separated 
from the under one, much as the lam- 
ine of Cosctnodiscus are found. In 
the Nottingham and Calvert County 
earths I have found this separation ex- 

tending over part of a segment of the 

shell, a whole segment, two or three 
segments, and in one instance the 
whole valve. In this last case the 
separate outer lamina is not distin- 

guishable from the figure given as 
Actinoptychus pelluctdus, Grun., by 
Van Heurck, and I cannot doubt that 
this latter is a separated plate of a sim- 

ilar valve. The separation has in- 

cluded the central hyaline star figure 
in the shell as well as the dotted part, 
showing that the laminz exist here 

also, notwithstanding the homoge- 
neous transparence of this part of the 

valve. Inthe second place, the inner 
lamina is found to have a different 
marking in the undulating segments. 

Those projecting outwardly from the 
face of the frustule are areolated with 

a sub-hexagonal areolation, quite dis- 
tinctly defined. Those which are de- 

pressed have usually a much shallow- 
er sculpture of which the normal 
marking is a hexagonal arrangement 
of large shallow dots, but these are 
sometimes enlarged into a system of 

more distinctly marked equilateral 

triangles combined, so that the six 
form a regular hexagon. The differ- 
ence between the deeper and shallow- 
er areole in this case is similar to that 

which has been described in Vav7c- 
ula pretexta, etc., and when they are 
covered by the lace-like veil of the fine- 
ly dotted film we have the beautiful and 
changeable effect which has proven so 
puzzling to observers. In whole valves 

of Heliopelta the larger areole will 
often be found showing in the central 
part of the shell where the fine dotting 

of the upper film does not extend over 

them, and their character may there 
be pretty satisfactorily determined, 
even if the separated laminz are not | 

detected. 

Since this article was in type I have 
received from Mr. Thomas Christian, 
of Richmond, Va., a slide containing 
a valve of 7riceratiwm favus, which, 
whilst he was endeavoring to pick it 
up, split into two films, the inner 
with its marking of dots in radial 
lines wholly separating from the 
outer, which has the deep hexagonal 
cells closed with the exterior film 
with marking of eye-spots. The in- 
ner film has also the outline of hexa- 
gons upon it, being the mark of the 
attachment to the hexagonal cells. 
In this it differs from FHe/zopelta, in 
which the dotted film shows no mark 
of connection with the hexagonal are- 

ole below. Mr. Christian’s speci- 

men of 7rzceratium is the first ex- 
ample of the entire separation of the 
laminz which I have met in that spe- 
cies. 

In Halionyx a similar structure is 
found, but in the alternate segments 
the irregularity of sculpture of the ~ 
inner lamina of the shell is carried 
further. It now has no geometric 

arrangement of areole, but these are 
shallow and of irregular shape, yet so 
adapted to each other as to produce 
a general harmony of effect that is 
very beautiful, especially when seen 
through the veil of the regular and 
finely-dotted film above. In some 

varieties a strong hyaline radial line 
extends more than two-thirds the way 

from centre to margin in the alternate 

segments, and that this is stronger 
than the dotted part is proven by its 

being often found, in broken shells, 
projecting boldly beyond the rest of 
the fractured film. In similar exam- 
ples the fracture, through even the 
finer dots, is demonstrably plain, and 
this last as well as that of color de- 
termines the agreement of both /e- 
“iopelta and FHlalionyx with the gen- 
eral law of structure which I have 
attempted to develop. The other 
species of Actinoptychus are strictly 
analogous to the two described. 

The effect of shallow sculpture of 
the shell is seen also in many of the 

' melosirez when radial lines and dots 
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not reaching distinctness and definite- 
ness of outline make the ornamenta- | 

tion of different species. Thickened 
dots are also sometimes met, and by 
the deeper pink color which marks 
them are easily distinguished from 
and contrasted with the areole with 
which we have chiefly had to do. 

The extreme of irregular sculptur- 
ing is met with in such forms Sfe- | 
phanogonia Danica in the Jutland 

cementstein, where all resemblance 
to the more ordinary marking of dia- 
toms is lost. 

As a summary of the results of my 
numerous observations of which typi- 
cal examples have been given, I would 
say that we find the following conclu- 
sions warranted : 

1. The diatom shell is usually 
formed of two lamine, one or both 
of which may be areolated, and may | 
be strengthened by ribs which have 
been described both as coste and as 
canaliculi. 

z. The normal form of the areole 
is a circle, and these when crowded 
together take a hexagonal and sub- 
hexagonal form. 

3. The areole are properly pits or | 
depressions in the inner surface of 
one of the laminez, so that when two | 
laminz are applied together the exte- | 
rior surfaces of the shell thus formed | 
are approximately smooth and the | 
cavities are within. 

exterior of the lines bounding the 
areole in some species, as Hufodzs- 
cus argus, etc., is not in contraven- 

ation above described. 

5. However fine the dotted marking 
of diatom valves may be, the evidence 
from the color of the spaces between | 

_ the dots and of the dots themselves | 

supports the conclusion that they fol- 
low the analogy of the coarser forms 
in which both fracture and color are 
found to prove that the dots are are- 
olz and the weaker places in the shell. 

Microscopical Technic. 

MOUNTING IN GELATINOUS AND 

RESINOUS MEDIA. 

As these articles continue we re- 
ceive occasional inquiries and sugges- 
tions which indicate that they are of 
interest to many readers. To the 

Vv. 

| writer such communications are of no 

little assistance, for they show what 

kind of information is desired. We 
cannot undertake to answer so many 
inquiries by letter, but the subjects are 
duly noted, and will receive attention 
in their proper places. 

Mounting in gelatinous media.— 
Under this head are included such 
media as glycerin-jelly, Farrant’s me- 
dium, Deane’s medium, etc. All of 
these consist essentially of various 
proportions of glycerin, gelatin, and 
water. They are useful for mounting 
delicate tissues, being intermediate be- 
tween water and Canada balsam in re- 
fractive power, and they require but 
little heat in use. We would be glad 
to see them more generally used in- 
stead of balsam. In our own work 
but little use has been made of them, 
for the reason that we have preferred 
mounting in fluid media—water or 
glycerin, or mixtures of the two. 
However, every one has his prefer- 
ences, and it seems very strange that 
methods which prove entirely suc- 
cessful with one person do not suc- 
ceed with others. It is natural, there- 
fore, that while we have preferred 

3 ‘ | fluid mounts, many others will prefer 
4. The apparent thickening on the © 2 y P glycerin-jelly. The results are about 

the same, although in using fluids the 
preparer has a wider range of selec- 

5 SEE pe | tion in choosing the mounting media 
tion of, but is in addition to, the form- | S = for different objects. This subject 

will be brought up again in its proper 
place. We have now to describe the 
method of mounting in glycerin-jelly, 
which may be taken as the type of 
these gelatinous media. 

The more delicate objects, if trans- 
ferred from water directly to the me- 
dium, would become shrunken and 
the parts more or less distorted. 
Hence it is advisable to place them 
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first in a fluid of intermediate density. 
Such a fluid is readily prepared by 
mixing water and glycerin in various 
proportions to suit different objects, 
but the best plan of all is to transfer 
the specimens from water to a few 
drops of a mixture composed of water 
2 parts, glycerin 1 part, alcohol 3 
parts, and leave it exposed to the air 
but shielded from dust in a watch- 

glass until most of the alcohol and 
water have evaporated. In this way 
the density of the solution slowly in- 
creases until it becomes approximate- 
ly the same as the glycerin-jelly. The 
objects may then be transferred to the 
latter medium without fear of shrink- 
ing or any change of form. 
When mounting in cells there is no 

difficulty about placing the cell in the 
centre of the slide, for the turn-table 
aidsin that. In mounting in glycerin- 
jelly or in resinous compounds, it is 
not usual to work with cells, and it is 
therefore well to mark the centre of 
the slide with a small dot of ink or 
color from abrush. With a self-cen- 
tering turn-table this is very quickly 
done ; but perhaps it is just as well to 
do it in this manner: rule a space 
three inches by one on a white card 
and draw diagonal lines from the four 
corners. ‘These lines cross at the cen- 
tre, and by placing the slide over 
the lines the centre can be instantly 
marked. In mounting be sure the 
dot is on the lower surface of the 
slide, so. it may be cleaned off when 
the work is done. 
_Having centered the slide, the gly- 

cerin-jelly is warmed slightly, either 
over a lamp or by standing the bottle 
in warm water, when it liquifies and 
is ready for use. Place a portion on 
the warmed slide, transfer the pre-. 
pared object to it, and be sure that no 
bubbles of air are likely to be included 
with the specimen. Then take a clean 
cover-glass in the brass forceps, warm 

it slightly and place it over the speci- 
men, pressing it down gently. Should 
there not be sufficient of the medium 
to fill the space beneath the cover, 
more may be applied at the margin 

of the cover, when it will run in and 
fill every part. On cooling the jelly 
will set, and may soon be cleaned off 
the slide around the cover, using first 
a knife, afterward a cloth and cold 
water. It is well to dry the jelly 
somewhat at a temperature of about 

125° F. before finishing the mount. 
The jelly does not become hard 

enough to be trusted without some 
protection. It is therefore necessary 
to use a cement, which should be orna- 
mental as wellas useful. Simple shel- 
lac or Bell’s cement may be used, and 
either of these may be colored by any 
of the anilin colors. Over the shellac 
asphalt is frequently applied, and this ~ 
makes a rich finish; but perhaps the 
neatest finish for mounts of this kind 
is a border of some clear, colorless 
medium, such as dammar. The ce- 
ment should be applied in a narrow 
ring which extends only far enough 
over the edge of the cover to hold it 
securely. a 

Occasionally it is desirable to use 
glycerin-jelly for mounting an object 
which is so thick as to require a cell 
or some device for supporting the 
cover-glass above it. In the absence 
of a cell an object not too thick may 
be mounted with three pieces of cover- 
glass cemented to the slide with balsam 
so as to sustain the coyer-glass. The 
pieces of glass are scarcely visible in 
the finished mount. Cells of glass may 
be used, or what is more convenient, 
shellac cells made with thick bleached 
shellac or with benzole balsam, built 
up in the manner to be described un- 
der mounting in fluid media. The 
cell properly prepared it should be 
first filled with the jelly and no air- 
bubbles should be left in it. The ob- 
ject is then transferred, properly ar- 
ranged, and the cover applied as be- 
fore described. 
We have not deemed it necessary 

to enter into detailed instructions to 

meet every occasion that may arise in 
mounting. These articles are in- 
tended to open the way for the begin- 
ner, and it is to be presumed that any 
person who undertakes to mount ob- 



MICROSCOPICAL JOURNAL. iG BE 

jects for the microscope will quickly 
pick up numerous little ‘ dodges’ 
which would only make these arti- 
cles confusing should we attempt to 
describe them. The great fault in 
most books on mounting seems to be 
that the instructions are given too 
much in detail. Cements are de- 
scribed and recommended which the 
authors perhaps have never seen, and 
methods which no practical worker 
would spend the time to carry out. 
We prefer to write only of what we 
have tried and know to be satisfac- 
tory. It will be observed that we 
have not given any elaborate method 
of cleaning cover-glasses. This is 
because the simplest method of all, 
rubbing with a soft cloth between the 
fingers, is quite sufficient. This is 
rank heresy—but it is true neverthe- 
less. 
Among the objects well suited for 

mounting in glycerin-jelly may be 
mentioned delicate vegetable tissues, 
sections of plant-stems or leaves, veg- 
etable fibres, algz, pollen-grains, del- 
icate insects mounted whole without 
pressure, and numberless other ob- 
jects. In fact this medium is more 
universally adapted to mounting than 
Canada balsam, which is much more 
frequently used. The reader may 
compare the two media—glycerin- 
jelly and balsam—by mounting a thin 
longitudinal section of a match in 
each, and placing the two prepara- 
tions under the microscope. The 
advantages will be clearly seen in 
favor of the jelly for such specimens. 

Mounting in Restnous Media.— 
Canada balsam is the one medium 
most universally used of all the resi- 
nous compounds known. A number 
of others have been recommended 
from time to time as substitutes for 
Canada balsam, but of these only gum 
dammar has yet been largely used. 

_ Storax bids fair to come into use 
for certain purposes.* As all the 
resinous substances are used in the 
same way, only Canada balsam will 
be particularly referred to here. 

SViOl av Pp ErOO: 

¢ 

Objects to be mounted in Canada 
balsam must be specially prepared in 
order that the balsam shall thoroughly 
permeate them. Only very thin speci- 
mens which have no tendency to re- 
tain air within their pores or reticula- 
tions can be* prepared by thorough 
drying alone. In all cases it is well, 
even with such specimens, to first 
saturate them with a drop of spirits 
of turpentine, and then apply the bal- 
sam. The turpentine penetrates every 
part of the object, and the balsam fol- 
lows it readily. There are many ob- 
jects, however, which retain the air 
so obstinately that when once they 
are dried it is almost impossible to 
remove it. This will be found the 
case with many sections of vegetable 
growths, but especially with prepara- 
tions of insects. Such specimens 
must not be allowed to become dry, 
but the water which they contain, 
which does not mix with balsam, must 
be removed in another way. Or- 
dinarily it can be successfully done 
by meany of alcohol. Place the prep- 
aration in common alcohol and allow 
it to remain for several hours. Then 
transfer it to strong alcohol,* which 
removes the water so thoroughly that 
the preparation may be placed in oil 
of cloves without causing turbidity. 
Oil of cloves, oil of cajeput, or euca- 
lyptus oil may be used. ‘They clear 
the specimens and replace the alco- 
hol. Ina short time, depending upon 
the density and size of the specimen, 
the oil will have penetrated every 
part, when the specimen may be 
placed upon a slide and mounted in 
balsam in the manner to be described 
further on. The usual practice is to 
transfer specimens from oil of cloves 
to turpentine or benzole before put- 
ting them into balsam. Some objects, 
especially sections of plants, shrink 

badly in either of these media, and it 
is quite possible to mount them di- 

* English books say ‘absolute alcohol,’ 
but this is not necessary, and in convers- 
ing with preparers in England we learned 
that they applied the name absolute alco- 
hol to strong alcohol. 
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rectly from the oil, but in doing so as 
much of the latter as possible should 
be removed with bibulous paper. 

( Zo be continued.) 

EDITORIAL. 
Publisher’s Notices.—All communications, re- 

mittances, exchanges, etc., should be addressed to the 
Editor, P. O. Box 630, Washington, D. C. 
Remittances should be made by postal notes, money 

orders, or by money sent in registered letters. Drafts 
should be made payable in Washington, New York, 
Boston, or Philadelphia. 

Subscription-price before April rst, $1 per year, in 
advance. All subscriptions after this month begin 
with the January number. After April 1st the sub- 
scription-price will be $1.50. 
The regular receipt of the JourNAL will be an ac- 

knowledgment of payment. 

—The delay in publishing the 
JourNAL this month has been caused 
by the absence of the editor, who was 
called away early in the month by 
the death of his father. Proofs did 
not reach him as expected, and could 
not be read until the 15th instant. 

O 

PHOTOGRAPHS SHOWING THE 

STRUCTURE OF DIATOM-SHELLS.— 

We have received thirteen very ex- 
cellent photomicrographs made by 
the Hon. J. D. Cox to illustrate some 
points embodied in his articles on the 
structure of the diatom-shell, the last 
of which is published this month. 
These photographs are from what he 
designates the ‘ broken-shell series.’ 
All were taken with a =, of William 
Wales. They seem to fully sustain 
the arguments of the author of the 

articles, several of them in a very 
striking manner. Thus, in ‘two of 
them (Nos. 21 and 22) the dotted 
film of Cosctnodiscus oculis-tridis 
projects beyond the hexagonal. walls 
at the line of fracture, and the broken 
edge of the film can be seen. On two 
other cards (26 and 27) we find the 
film with its dots, in fragments of 77z- 
ceratitum and FHeliopelta respective- 
ly, the latter being especially striking, 
showing the dotted film extending 
fully an inch from the hexagonal 

structure at the line of fracture. The 
series includes fractured shells of other 
genera, Odontodis cus, Epithemia, ' 

and several species of Vavicuda, all 
of which tend to demonstrate more 
or less clearly the imperforate nature 
of the diatom-shell. 

Weare not aware that photography 
has been hitherto employed to sustain 
facts of observation of this nature. In 
this case it proves to be of great value, 
since it shows clearly what has been 
seen, and enables others to verify state- 
ments which otherwise might be un- 
satisfactory or unconvincing to those 
holding other views concerning the 
structure of the shells. We have now 
evidence that must receive careful 
consideration, and which can only be 
overthrown by evidence of the same 

| kind, which demonstrates in the same 
clear manner any errors or misinter- 
pretations of the work before us, 
which is now oftered to the micro- 
scopical world for critical examina- 
tion. The photographs were made 
with magnification ranging from 650 
up to 1600, and are very clear and 
sharp. 

Since writing the above, six more 
photographs have come to hand, two 
of which deserve special mention. 
A broken frustule of Wavicula gran- 
alata, Breb., mounted dry, shows 
the broken edge with extreme clear- 
ness, but the most interesting, and 
perhaps the most valuable photograph 
of all in throwing light upon the sub- 
ject, is one taken from a Pleurosztgma 
angulatum, W. Sm., of Calvert 
county, Md., deposit, mounted in 
balsam by Mr. Peticolas. In this 
the fractured edge shows the break 
through the dots, and the indented 
margin, with remarkable clearness, 
considering the fineness of the mark- 
ings. 

Oo—— 

KILLING AND PRESERVING DELI- 
CATE OrGANISMS.—We have already 
several times mentioned the use of 
perchloride of iron for killing minute 
animals for mounting, and it seems 
to be coming into favor. In the 
Fourn. R. Micr. Soc. we find a fur- 
ther notice of experiments by H. Fol, 

who has used the reagent very suc- 
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cessfully for some time. For ordi- 
nary use a solution in alcohol con- 
taining about two per cent. of the 
compound is about right, but when 
a large number of organisms is to be 
killed in a large vessel, the solution 
should be stronger. 

The animals fall to the bottom, and 
the water should then be drawn off 
above them. Fol then adds some 
seventy per cent. alcohol, and re- 

_ places this in turn with alcohol slightly 
acidified with hydrochloric acid, 
which removes all trace of the iron 
salt. This should be immediately 
drawn off and pure alcohol added 
(probably no alcohol stronger than 
seventy per cent. is used, although it 
is not so stated). 

It is said that the animals are thus 
fixed very perfectly in their expanded, 
living condition, and that the results 
are better than with picro-sulphuric, 
osmic, chromic or acetic acids, or 
with corrosive sublimate. 

—_—_O———_- 

THE PostaL MICROSCOPICAL 
CiLus.—The notices of the boxes 
which have appeared in these col- 
umns regularly this year have been 
given with a definite purpose aside 
from that of merely recording what 
they contain. It seems as though the 
club has the facilities for spreading 
information abroad in a manner that 
should prove, and can be made to 
prove, of great value to a large mem- 
bership. We have observed with 
great satisfaction the systematic man- 
ner in which the details of work have 
been conducted by the present offi- 
cers. Probably few of the members 
fully appreciate how much is due to 
their efforts, which have been made, 

we are sure, at no little sacrifice of 
time, not to speak of the labor in- 
volved. The affairs of the club are 

_very ably managed. The value of 
its work is now absolutely dependent 
upon the contributions of individual 
members. The purpose of these ar- 
ticles is partly, and we may say main- 
ly, to improve the quality and general 

character of the work done by mem- 
bers of the club. 

The notices thus far given have 
been more or less critical. Such crit- 
icisms as have been offered have been 
impartial, and commendation has 
been freely given when deserved. 
We would have it known that every 
person who contributes a good mount 

will receive the credit due for it in 

these columns. But among the slides 
that reach us too many are unworthy 
of acceptance by the club. This is 
frequently not because the contribu- 
tors are unable to send better ones, 
but because they are unwilling to do 
so. Itis said that inferior prepara- 

tions should be received because the 
object of the club is to foster a taste 
for microscopical work, and begin- 
ners should be encouraged to con- 
tribute according to their abilities. 
Far be it from us to say anything in 
opposition to such a praiseworthy 

spirit. It accords too well with the 
principle upon which this JouRNAL 
is and always has been conducted. 
But when we find preparations in the 
boxes from persons who have been 
using the microscope for years, that 
are utterly worthless either from care- 

less preparation or absence of a few 
easily written words of explanation, 
it seems time there should be a 
change. Too often such prepara- 

tions are contributed from among 

discarded slides that are not deemed 

good enough to be kept in private 
cabinets. Yet the persons who send 
them out doubtless joined the club 
for the benefit they hoped to derive 

from seeing the work of others. They 
contribute worthless stuff, expecting 
to receive in return good mounts for 
examination. So much inferior ma- 

terial has been contributed in this 
way that the boxes are not what they 

should be. We hope to see early in- 
provement in this respect. If one 
cannot mount well, he can at least 
select an object of interest and de- 
scribe it with care; and the mount 
may be made free from dirt even by 

a novice. 
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There is one other matter that 
should not need correction, for it is 
one which each member of the club 
should feel under obligation to avoid. 
We refer to the habit some persons 
have of keeping boxes more than the 
time allowed by the rules. It is an 
injustice to the whole club when any 
member does this; and an offence so 
utterly without justification that it 
should not be tolerated by the man- 
agement of the club. We remember 
a few years ago the working of the . 

club was much interfered with by the 

difficulty of getting boxes through 
certain circuits, and some circuits had 
to be reorganized, leaving out one or 
more members, after which there was 
a considerable improvement. This 
was true of one of the circuits in New- 
York city. We hear complaints 

again arising but it is to be hoped 
these few words will have an influ- 

ence for good upon the members who 
are at fault in the matter. 

O 
Postat Crus Boxrs.—Box H? 

ees some excellent preparations : 
Fossil Oyster Shell Bored by 

a uouce: J. D. Hyatt. This slide 
illustrates a subject to which Mr. 
Hyatt has given much attention. The 

boring sponge is known to attack 
oyster shells and to riddle them with 

holes, but the method by which they 
are able to penetrate the shells is still 

obscure. Mr. Hyatt has studied the 
process with care, and has published 
an article* giving his results. 

2. Parasites of Canary. Rev. W. 
Huckel. Mounted in glycerin with- 
out pressure, hence they give one a 
good idea of the living parasites, 
en flattened specimens cannot do. 

. A section of Chalina Oculata. 
G. “ie Whitehead. The preparer 
might have told us, at least, what 
Giline oculata is. It is one of the 
fibrous sponges, having the fibres 
filled with acerate spicules. The 
preparation is a good one. 

4. Section of Brecciated Jasper. 
W.H. Mead. A good section ; very 
fine with polariscope. 

_ *This journal, Vol. iii, p. 8. 

5. Stigmaria from Coal Beds. M. 
M. LeBrun. A fine, large section, 
with good description. 

6. Portion of Leaf of Galzum apa- 
rim. J. L. Wall. A good prepara- 
tion, showing well the epidermal cells, 
hairs, and stomata. 

Box D reached us on the 16th of 
May. It contains some good slides: 

1. Human Blood. A. T. Veeder. 
As a member has written in the letter 
package, the slide is not properly de- 
scribed, as the account of the method 
of preparation is so vague that one 
can scarcely understand what special 
features are to be noted. The mount- 
ing, however, is good. 

2. Section of Zrzfolium arvense, 
with adhering Cuscuta epithymum. 
F.T. Aschman. This is an instruct- 
ive preparation showing how the 
parasitic plant derives its nourish- 
ment from the clover. 

3. Blood Discs of AZenopoma Al- 
leghentensts. T. D. Biscoe. The 
species is one of the salamanders. 
The blood cells are much shrunken, 
and it appears that the mount was not 
perfect when it was sent out on its 

travels. 

4. Branched Hairs of the Mullein. 
E. W. Morley. A fine object. Mr. 
Vorce suggests to make such mounts 
thinner by. macerating the leaf and 

stripping off the epidermis, and then 
to mount for the lieberkuhn. 

5. Transverse section of Leaf-stalk 
of Fern. E. L. Cheeseman. Dou- 

ble stained. Very good, but the sec- 
tion is rather thick. 

6. Statoblasts or Winter Eggs of 
Plumatella. \W.W.Munson. This 
slide, which is an interesting one, has 
suffered from bad usage, but has been 
repaired on, the way. 

re) 

A New JournaL.—A quarterly 
microscopical journal which promises 
to occupy a high position among sci- 
entific publications has recently been 
established in Gottingen under the 
control of Dr. Wilh. Jul. Behrens, 
assisted by Profs. L. Dippel, Max 
Flesch, and Arth. Weichmann. It 
is named the Zedtschrift fur wzs- 
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senschaftliche Mikroskopie. Two and we may hope for an American 
numbers have been received at this | journal at some future time that shall 

office, and they are full of very valu- 
able information, both in the form of 
original articles and in information 
relative to special subjects collated 
from various sources. 

Germany seems to be the great 
centre of strictly scientific research 
with the microscope. This we may 
say without disparagement of the 
meritorious work that has been done 
and is in progress in this country and 
elsewhere. The opportunities for 
work here are not the same, and con- | 
sequently the number of workers is | 

much smaller. It is with regret we 

are obliged to confess that there is | 

no demand in this country for a thor- 

oughly scientific publication devoted 

to microscopy. On the contrary, 
there are those who have complained 
that even this unpretentious JOURNAL 
was ‘ too scientific’ for their tastes and 
wants. 

Such persons should look over the 
pages of the Zeztschrift and learn 

what a vast difference there must be 
in the requirements of German and 

American microscopists. Possibly 
they would then see that we are far 
behind Germany in our appreciation 
of scientific microscopy, 

It is not, nor has it been, our desire 
to make this JoURNAL of a heavy, 
scientific character, believing that 
there is not only a larger demand for 

a publication such as it is, but also 
that its good influence will be more 
widely felt than if it were less popular 
intone. Our aim has been to publish 
a popular journal, giving correct in- 
formation, keeping abreast of the 
times, and one that should have a 
practical value to workers with the 
microscope. Those who are engaged 

in research must take foreign journals. 
It is enough for us if this paper affords 

_ sufficient encouragement to research 
to make the others valued; and per- 
haps its influence will lead to a de- 
mand for something more advanced 
in this country. Much excellent mi- 

be an exponent of American investi- 
gations in biology, histology, and mi- 
croscopy generally. 

Only two numbers of the Zezt- 
schrift have been issued, but it is 
already one of our most valued ex- 
changes. 

fe) 
Exvectric LiguT For MiIcro- 

scopy.—The electric light bids fair 
to become the light of the future, as 
it is already superseding all other 
artificial lights in large cities. No 
one can foresee the great possibilities 
in the production of electricity on a 
small scale for economic purposes, 

| but already there are indications that 

croscopical work is in progress here, | 

promise well for a method, eventually 
to be perfected, which will enable 

| electricity for illuminatin urposes uy) g purp 
to be produced without trouble and 
economically in private residences. 
Doubtless the problem of electric 
illumination for single families will 
soon be fully solved, when the de- 

mand for electric lights suitable for 
microscopic work will arise. 
Two important articles upon the 

use of the electric light in microscopy 

have just been published in the sec- 
ond part of the Zeztschrift fir Wiss. 
Mikroskopie. The first is by Dr. 
Theodor Stein, entitled ‘The Use of 
the Electric Incandescent Light for 
Microscopical Investigations and Mi- 
crophotographic Purposes.’ The title 

fully expresses the scope of the arti- 
cle, which is illustrated with seven 
figures. The arrangement of a mi- 
croscope with incandescent lamps re- 

quiring two or three Bunsen cells of 
20 cm. height to produce the light 
is described. There are two small 
lamps, one with a globe of about 3 
of an inch in diameter, attached to 
the mirror-bar in place of the mirror ; 
the other about an inch in diameter, 
attached to a jointed arm fixed to the 
body of the microscope for use above 
the stage. The wires are so arranged 

that the current can be instantly 

passed from one lamp to the other. 
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A rheostat is also provided to regu- 
late the strength of the current. The 
apparatus is very complete and well 
devised. 

Besides the illuminating apparatus, 
the stage is provided with a spiral of 
platinum wire through which a cur- 
rent may be passed to heat the air 
which passes up through the opening 
in the stage. In this way the slide 
and specimen under examination are 
heated to any desired temperature. 
A method of measuring the tempera- 
ture of the object is also described. 

The arrangement for photomicro- 
graphy with two battery cells is very 
attractive, as it seems so exceeding- 
ingly simple and convenient. The 
lamp may be attached to the stand in 
place of the mirror, or it may have an 
independent support with joints per- 
mitting of proper adjustment. In 
practice it seems to be eminently suc- 
cessful up to magnifications of 200 
diameters, but the exposures for such 
a power require to be rather long— 
about ten minutes or more. 

For microscopical work in summer 
the electric light possesses great ad- 
vantages, and when it is considered 
that a couple of Bunsen cells will suf- 
fice to give the necessary current, it 
would seem well worth while for 
dealers in microscopes to provide the 
apparatus, so that one need not await 
the developments so confidently antici- 
pated in electric lighting. The ex- 
pense cannot be very great, and to be 
able to work without suffering from 
the proximity of a lamp, which is 
like a furnace in midsummer, would 
be a great boon to all who use the 
microscope. 

The second article to which we 
have referred is by Dr. Max Flesch. 
It treats of the value of the electric 
light for microscopical use, but fur- 
ther reference to it must be deferred 
until next month. 

oO. 

DESMIDS OF THE UNITED STATES. 

—Our reference to Mr. Wolle’s work 

on the desmids of the United States 

had reached us. Having since re- 
ceived a copy and given it a careful 
examination, we can only say that it 
far exceeds our expectations. The il- 
lustrations especially are exceedingly 
good and remarkably true to nature 
as regards color. Our examination 
has not been so critical as to reveal er- 
rors in the text, if such there be—and 
it is scarcely possible that the book is 
perfect—but we can safely say that the 
work has been very carefully done. 
We understand that only a small 

edition has been printed, and that the 
demand for copies has already been 
unexpectedly large. To be sure, the 
edition is not exhausted yet, but we © 
would not advise much delay in send- 
ing orders. The book is really sold 
very cheap, and the price should be 
raised after a short time. 

) 
PREPARING ANTHERS.—The ordi- 

nary method of preparing the cells of 
anthers for examination is long and 
quite unsatisfactory. It consists in 
macerating the anthers in water, long 
and careful rubbing or trituration, 
and thus obtaining some shreds of 
the tissue showing the fibrous cells 
forming their walls. Mr. J. Rata- 
bone has described* a simpler meth- 
od. The anthers are placed in alco- 
hol of 583, per cent. for about five 
minutes, triturating 2rosso modo, and 
then in distilled water. In this way 
the cells open as by enchantment, the 
pollen-grains are easily detached, and 
air-bubbles give no trouble. They 
are preserved in glycerin. 

——o 
ScHRODER’S CAMERA LuciDA.— 

The new camera lucida which was 
so highly commended in these col- 
umns some time ago is now, as we 
learn from an advertisement in Scz- 
ence Gossip, offered for sale at 45s. 
(about $10.50) by Messrs. Ross & 
Co., of London. We give this infor- 
mation for the benefit of numerous 
subscribers who have made inquiries 

* Soc. Belge de Micr., Bull. des Séances, 

was written before a copy of the book ' vn, exli. 
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concerning it, but to whom we have 
not heretofore been able to state the 
price, or even to say whether the in- 
strument could be obtained at all. 
We are confident that whoever pur- 
chases one of them will find it all we 
have declared it to be. 

Our readers will recall the con- 
struction of this instrument from the 
description already given. It con- 
sists of two prisms, with their con- 
tiguous surfaces separated by a thin 
film of air, made on the principle 
first devised by Mr. Wenham, and 
applied by him to the construction of 
a binocular prism for high powers of 
the microscope. The adjustment in 
manufacture is quite difficult, we are 
informed; and it may be inferred 
that it is so from the fact that the 
binoculars, although pronounced to 
be excellent, have not been manufac- 
tured in any considerable number. 

The special point of superiority in 
this instrument, which we observed 
when we had the privilege of trying 
the first one ground and fitted in an 
unfinished mounting, is the clear view 
of the pencil and paper with good 
light on the object. It is a difficult 
matter to decide fully upon the merits 
of a new instrument from asingle trial, 
but what we were able to see at that 
time led us to form a very high esti- 
mate of the value of this instrument. 

NOTES. ~ 

—Mr. T. Bolton’s February Portfolio of 
Drawings has come to hand, and is of 
much interest. As the portfolio is issued 
to persons who are able to receive living 
specimens from Mr. Bolton they are to 
them of special value, but they are also 
useful to microscopists in this country 
who are studying pond life. There are 
sixteen plates in this number, with de- 
scriptions, which are sold for one shilling, 
and the figures are quite good enough to 
assist in recognizing the organisms found. 
Mr. Bolton’s address is Birmingham, 
England. 

_ Drugs and Medicines of North Amer- 
zca@ is the title of a quarterly magazine de- 
voted to the historical and scientific dis- 

cussion of the botany, pharmacy, and 
therapeutics of the medicinal plants of 
North America. The first number came 
to hand last month. From the prospectus 
we learn that the projectors of the work 
intend to make it a valuable ‘compen- 
dium that shall represent exhaustively all 
known researches in this important field,’ 
and with this end in view they have got 
together a very full library and a com- 
plete herbarium. Illustrations will be nu- 
merous, and microscopic structure will be 
adequately shown. Such a publication 
will undoubtedly meet with ready support 
from both physicians and pharmacists. 
The publishers are J. W. & G. C. Lloyd, 
Cincinnati. 

—The frankfurter Zeitung states that 
Dr. Reinsch has found, as the result of a 
series of investigations, that the surfaces of 
50-pfennig pieces (sixpences), which have 
been long in circulation, are the home and 
feeding ground of a minute kind of bac- 
teria and vegetable fungus. Anextended 
series of observations showed that this is 
the case with the small coins of all na- 
tions, the thin incrustation of organic mat- 
ter deposited upon their surfaces in the 
course of long circulation rendering them 
very suitable for this parasitical settlement. 
Dr. Reinsch scraped off some of these in- 
crustations, and with a small scalpel di- 
vided them into fragments, which were 
subsequently dissolved in distilled water. 
The employment of lenses of high power 
showed the bacteria and fungi distinctly. 

—The following announcement has 
been published by Mr. E. H. Griffith, of 
Fairport, N. Y., which promises to be a 
very practical and useful undertaking :— 

‘At the Annual Meeting of the Ameri- 
can Society of Microscopists, to be held 
in Rochester, N. Y., commencing August 
1gth, 1884, one entire session is to be de- 
voted to practical illustration of the meth- 
ods of work by experienced microscopists. 
Tables will be arranged in a room or rooms 
provided for the occasion, which will be 
occupied by experts in microscopical work. 
How to measure the angle of apperature of 
objectives, how to measure the magnifying 
power of objectives and occulars, and other 
work of similar character will be shown. 
How to count blood corpuscles and to 
measure them will be illustrated. How 
to collect and to preserve material for fu- . 
ture mounts, how to make cements, re- 
agents, etc., will be explained. Micro- 
scopists will cut vegetable and animal 
sections and stain them; prepare insects, 
hairs, scales of butterflies, blood, urinary 



118 THE AMERICAN MONTHLY [ June, 

deposits, crystals, pathological specimens, 
mineral sections, diatoms, etc., etc., for 
mounting, and will show how to mount 
dry and in different media. Several in 
the same line of work may show their in- 
dividual methods at the,same time.’ 

This seems to be one of the best schemes | 
yet devised for popularizing the use of the | mented occasionally during the last two 
microscope, and we trust the members of 
the society will support the effort well. 

Rev. W. H. Dallinger, of England, is ex- 
pected to be present at the meeting of the 
American Society of Microscopists, at 
Rochester. 

—It is stated that Bellevue Hospital 
Medical College is to have a laboratory 
especially designed for microscopical in- 
vestigations, through the liberality of Mr. 
Andrew Carnegie, of Pittsburg, who has 
given the college the sum of $50,000 to be 
expended in the erection of a new build- 
ing and the purchase of apparatus. 

CORRESPONDENCE. 

Mounting. Catching Insects. 

To THE EDIToR:—Your articles and 
hints about mounting in the JOURNAL are 
invaluable to me, though I do not get 
time to use them all, as I can only work 
about one evening a week. Have mount- 
ed some good slides of forammifera from 
sand shaken from Mediterranean sponges 
at a drug store. Was very successful 
in killing hydra last night by the hot- 
water method, but did not get far enough 
tomountany. Ishall try itin a few days. 
A mounting needle bent like a hook at 
the end, dipped in alcohol, is the best way 
I have found for capturing small insects 
on windows, under stones and boards. 
Have used it for years, and the insect 
always is drawn into the drop included in 
the hook. Dipping the needle into the 
alcohol frees the insect from the drop and 
loads the needle again, and the capturing 
goes on easily, surely, and rapidly. Even 
the evanescent spring-tails can be taken 
in this way. 

[The above method of catching insects, 
first described on page 59, deserves to be 
remembered. We would suggest that, 
owing to the hardening and stiffening 
effect of alcohol, it might be better to dip 
the needle into concentrated carbolic acid 
to free the insects. In carbolic acid they 
do not draw up their limbs as in alcohol, 

and after a few moments in the acid they 
are ready to be mounted in balsam or in 
any other medium.—ED. | 

O—— 

Resolution of Amphipleura. 

To THE Epiror:— Having experi- 

months on A. pellucida, 1 find that this 
diatom is well resolved without the use of 

| a mirror or other illuminating apparatus, 
—We are authorized to state that the | by direct sunlight above the stage. The 

microscope should be so placed that the 
light may fall on the circumference of the 
stratum of immersion fluid, obliquely to 

| the upper surface of the slide, and care 
should be taken to have one end of the 
frustule point towards the sun. As the 
discovery of this method of illumination 
was merely accidental, it has occurred to 
me that it may have some bearing on the 
resolution of A. pellucida by central light. 
Take for example the experiment of Prof. 
Forbes (this JOURNAL, June, 1883, page 
118) where it is noted that ‘ while the res- 
olution is perfect when the diatom lies 
transverse to the stage, they disappear as 
the direction is changed.’ As the Profes- 
sor suggests, this would not have occurred 
if the resolution had been effected by cen- 
tral light. It seems highly probable that 
in Prof. Forbes’s case, as in mine, the mi- 
croscopes were accidentally placed in 
such a position that the direct sunlight 
above the stage resolved the diatoms. 
My objective is a 3 of 110° B. A., by 

H. R. Spencer & Co,  Ittresolvese 
Sloan’s A. pel/ucida in balsam (this JouR- 
NAL, Oct., 1883, page 198) by lamp-light 
and concave mirror, both above and be- 
low the stage, and by direct sunlight above 
the stage. The resolution is better with 
the light above than below the stage. 
Possibly the immersion fluid acts in some 
way as a condenser. 

¥. Hi. GowEn 
West NEwsury, Mass. 

March 2oth, 1884. 
) 

Resolution by Central Light. 

To THE EpITor:—I recently sent you 
a note in which I stated that A. pellucida 
is easily resolved by direct light above the 
stage, arid suggested that this might be a 
possible explanation of the resolution of 
this diatom by ‘central light.’ I have 
since succeeded in resolving A. pellucida 
in balsam by sunlight, with the mirror in 
a strictly central position ; but on investi- 
gating the course of the illuminating rays 
I found that the resolution was effected by 
light reflected within the slide, from one 

——e— 
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of its convex edges; and that, instead of 
being central, the light was very oblique. 
I have not tried this illumination with 
lamp-light, but think it would succeed, 
provided the edge of the slide have the 
right curve. Isenda diagram which will, 
I think, illustrate the manner in which the 

light is reflected. 
Possibly a prism might be made to con- 

nect by immersion contact with the lower 
surface of the slide, close to one side of 
the hole in the stage, which would con- 
dense the light and reflect it very oblique- 
ly with the mirror central. 

F. H. GOwEN. 
West Newbury, Mass. 

April 28th, 1884. 

[The diagram shows a ray of light pass- 
ing from the left-hand edge of the mirror 
to the right-hand edge of the slide—the 
latter being represented in section at right 
angles to its length—and from thence re- 
flected upon the object.—ED. ] 

fo) 
Clearing Fluid, 

To THE Epitor:—I find in practice 
that about equal parts of Squibbs’ abso- 
lute alcohol and eucalyptus oil forms a 
very good clearing fluid for animal or 
vegetable tissues. When the tissues are 
freshly cut I place them in commercial 
alcohol for a few minutes. I next trans- 
fer them to the clearing fluid, as above 
described, for a period of about ten min- 
utes. They are next placed in pure euca- 
lyptus oil, which removes the alcohol; a 
few minutes’ immersion will suffice. When 
they are ready to be mounted in balsam I 
sometimes add a few drops of pure car- 
bolic acid to the clearing fluid, but the 
latter may be dispensed with. I have 
made a number of very clear mounts in 
this way. 

It is not well to keep tissues longer than 
necessary in the fluid. Vegetable tissues 
become hardened and brittle when kept 
several days in the clearing fluid. 

THoMAS TAYLOR, M. D. 
O: 

Questions about Mounting. 

To THE EDITOR:—Several of the fine 
diatom slides I have, by Méller, are hav- 
ing the covers cracked; I suppose it is 
caused by shrinking of balsam. Would 

-it be a good idea to run a Bell's cement 
ring around them ; they are not cemented 
at all? My experience of white zinc ce- 
ment agrees with yours. 

In speaking of Box R in the March 
number, of No. 2 you say ‘this one has a 
bubble in it, but that may have been pur- 

posely left.’ Where does the purpose 
come in? I never had the slightest diffi- 
culty in enclosing bubbles, and shall here- 
after consider all bubbles in my mounts 
left on purpose. 

[The above is a portion of a letter not 
sent for publication, but it affords an op- 
portunity to answer some questions that 
are not unlikely to arise from time to time. 

The balsam slides had best be fixed by 
rings of benzole or chloroform balsam or 
damar. Bell’s cement will do, but we 
think a balsam or damar finish is neater. 

Bubbles are occasionally left in fluid 
mounts, especially when the cells are 
deep, under the impression that the air 
they contain, being very elastic, prevents 
injury to the cell from internal pressure 
when the temperature rises. We confess 
to grave doubts if such bubbles are of any 
benefit whatever.—ED. | 

fo) 

The Congress Nose-piece. 

To THE EpIToR:—The enclosed aff- 
davit is a sufficient answer to Prof. Mc- 
Calla’s letter, and as he has made so many 
erroneous statements I beg leave to doubt 
anything further from him ; and more es- 
pecially after seeing a copy of his so-called 
drawings in the April number of your 
journal, which I believe to have been ex- 
ecuted since he received a sample of my 
nose-piece. In proof of my assertion I 
would say that when Prof. McCalla first 
spoke to me last August he then referred 
to two pins or catches. I said then that 
three were much better, as there was not 
so much danger of sagging to one side 
with three as with two. In further proof 
that he referred to two pins [ will quote 
these few words from a letter written to 
me by Mr. E. Pennock: ‘ Remember that 
in a general way that it was a sort of bay- 
onet-catch arrangement, and he [Prof. 
McCalla] thought that it would require 
careful workmanship to make it grasp 
both sides at once.’ When Dr. Mohr was 
in my shop I showed him drawings that 
I have in my note-book, and which are 
dated September Ist, 1883. If Dr. Mohr 
is the person referred to as having been 
shown the drawings I am sure he would 
not willingly assert that I even so much 
as intimated that they were made by 
Prof. McCalla. I would have you know 
that the drawings I have in my note-book 
are those that I made myself; but what 
the Professor means by stating in one sen- 
tence that he made them and in the fol- 
lowing sentence saying that he does not 



120 THE AMERICAN MONTHLY. [ June. 

assert he made them, is more than I can 
understand. 

I want to see asworn copy of the draw- 
ings or sketches made previous to August, 
1883, and also the oaths of two credible 
witnesses who saw them previous to Au- 
gust, 1883. I want no thinking such is 
the drawing, but proof. 

As I have several samples of adapters 
very much like the one which Prof. Mc- 
Calla shows in fig. 13, page 66, I will free- 
ly give one to any person who is interest- 
ed and will send for it, for they are much 
more trouble to insert in the instrument 
than objectives with the society screw, for 
the reason there is no guide to find the en- 
trance or position of the slots, in the im- 
provement of which lies one of the chief 
points of my nose-piece. 

If Prof. McCalla had perfected his idea 
and fully demonstrated that his invention 
was a success, is it not reasonable to ex- 
pect he would have brought his drawings 
and description to the Chicago meeting, 
more especially as he intended to make 
special reference to such a device? But 
now, after sleeping over his crude idea for 
three years, and waiting until some other 
person puts it into practical shape, he has 
found ample time to make drawings and 
to write a description of it. 

WALTER H. BULLOCH. 

[Mr. Bulloch encloses with the above 
communication a sworn statement, de- 
claring that ‘ Prof. McCalla never showed 
any drawings or sketches in my presence 
at Detroit or any other place, and that he 
never mentioned the subject in my hear- 
ing, excepting as given in my letter in the 
March number,’ etc. 
We trust this unfortunate controversy 

will be speedily brought to a close, but 
having gone thus far we cannot in justice 
to either party bring it to an abrupt end 
here. We think, however, that Mr. Bul- 
loch has stated his case at length, and un- 
less new developments render it neces- 
sary, as a matter of justice, that more 
should be added by him, Prof. McCalla’s 
reply, if he chooses to make one, should 
end the controversy, which we vainly en- 
deavored to prevent when its first mutter- 
ings were heard. It is but right for us to 
state, however, that Prof. McCalla sent 
us his first drawings for publication on 
the 28th of January, and in a letter of that 
date he wrote as follows: ‘I can and do 
solemnly affirm that they are exact copies 
(except as to enlargement of scale) of my 
original drawings made in July, 1880, 
drawn with more care and accuracy, but 
not changed in any way.’—ED. | 

NOTICES OF BOOKS. 

Sexual Neurasthenia. {Nervous exhaust- 
ion.] Its hygiene, causes, symptoms, 
and treatment, with a chapter on diet 
for the nervous, by George M. Beard, 
A. M., M. D., formerly Lecturer on 
Nervous Diseases in the University of 
the City of New-York; Fellow of the 
New-York Academy of Medicine; Mem- 
ber of the American Medical Associa- 
tion; Author of ‘Our Home Physician,’ 
‘Hay Fever,’ ‘Stimulants and Narcot- 
ics,’ one of the Authors of ‘ Medical and 
Surgical Electricity,’ etc. [Posthumous 
manuscript.] Edited by A. D. Rock- 
well, A. M., M. D., Fellow of the New- 
York Academy of Medicine; of the | 
American Neurological Society, and 
Electro-Therapeutist to the N. Y. State 
Woman’s Hospital. One of the Au- 
thors of ‘Medical and Surgical Elec- 
tricity,’ etc. New-York: E. B. Treat. 
757 Broadway. 1884. (8vo, pp. 270. 
Price $2.00.) 
‘The philosophy of this work is based 

onthe theory that there is aspecial and very 
important and very frequent clinical va- 
riety of neurasthenia (nervous exhaustion) 
to which the term sexual neurasthenia may 
‘properly be applied. While this variety 
may be and often is involved as cause or 
effect or coincident with other varieties— 
exhaustion of the brain, of the spine, of 
the stomach and digestive system—yet in 
its full development it can be and should 
be differentiated from hysteria, simple hy- 
pochondria, insanity, and various organic 
diseases of the nervous system, with all 
of which it had until lately been con- 
founded.’ 

Exchanges. 
Exchanges are inserted in this column without charge, 
[They will be strictly limited to mounted objects, and 

material for mounting. | 

Wanted—Diatoms on seaweeds and in muds, from 
all the tropic seas. Offered a large quantity of fine 
selected diatoms and other slides, or cash. 

J. C. RINNBOCK, 
14 Simmering, Wien, Austria. 

Will exchange well mounted slides for others well 
mounted. 

H. H. PEASE, 
1271 Broadway, N. Y 

Living red Astasia nematodes (Euglena viridis) 
and Volvox sent on application, or mounts of the same 
in exchange for algz, fungi, or infusoria. : 

J. M. ADAMS, 
Watertown, N. Y. 

Will exchange various mounts of crystals for other 
slides, and material for mounting. 

JAMES E. WHITNEY, 
Rochester, N. Y. 

EEE ee 



vm 

THE AMERICAN 

MONTHLY 

MICROSCOPICAL JOURNAL 

Wor V . Wasuineton, D. C., Juty, 1884. Nori 

Notices of New Fresh-water Infu- 
soria. 

BY DR. A. C. STOKES. 

Flymenostoma, gen. nov. (Greek, 
hymen, a membrane; stoma, a 
mouth). 

Animalcules free-swimming, ovate, 
more or less depressed, entirely cili- 
ate, a fascicle of several diverse, flex- | 
ible setose cilia projecting posteriorly ; 
adoral groove large, ventrally dis- 
posed, somewhat on the right-hand 
side of the median line, bearing on 
its left-hand margin a row of vibra- 
tile cilia, and on its right-hand border 
a voluntarily vibratile membrane; 
oral aperture ovate, situated at the 
posterior and deepest part of the | 
adoral depression, and bearing an ex- 
tensile and retractile membrane on 
its anterior and left-hand margins ; 
contractile vesicle double; nucleus 
posteriorly located; anal aperture 
postero-terminal. 

flymenostoma hymenophora, n. 
sp. 
rods ovate, depressed, persistent 

in form, the length about twice the 
width, striate longitudinally and en- 
tirely ciliate; dorsal surface convex, 
the ventral flattened, somewhat con- 
cave; the posterior extremity round- 
ed, the anterior slightly emarginate ; 
the left-hand border convex, the right- 
hand margin somewhat flattened ; 
cilia of the cuticular surface fine 
and short, those on the posterior ex- 
tremity more conspicuous, the pos- 
teriorly projecting, setose fascicle 
formed of hair-like, flexible cilia of 
diverse length, two being usually of 
equal length and distally curved, the 
whole commonly directed obliquely 

toward the left; adoral depression 
large, obovate, longitudinally dis- 
posed, widest anteriorly and extend- 
ing backwards and inwards for a dis- 
tance equalling about six-sevenths of 
the entire length of the body; oral 
aperture large, ovate, placed on the 
right-hand side of the median line of 
the adoral depression, the extensile 
and retractile membrane which partly 
surrounds it thrown into folds on its 
left-hand margin; adoral cilia fine, 
dense, extending across the adoral 
depression and ordinarily visible ouly 
after the infusorian’s death ; the mem- 
brane attached to the right-hand bor- 
der of the adoral groove voluntarily 
vibratile, projecting from the anterior 
extremity as a short, conical, hood- 
hike extension, one side of this pro- 
jection inserted on the anterior left- 
hand margin of the adoral depression, 
the other side continued as a conspic- 
uous, lamellate membrane for about 
one half the length of the adoral 
groove, when it is abruptly narrowed 
and thence descends into the depres- 
sion, is continued to its posterior ex- 
tremity and apparently extended to 
surround the oral aperture; nucleus 
elongate, band-like, curved, posteri- 
orly located near the right-hand bor- 
der; contractile vesicle double, di- 
verse in size, one very small and sit- 
uated near the dorsal surface and. 
sub-central to the right-hand margin, 
pulsating quickly and almost imme- 
diately reappearing through the co- 
alescence of several minute vacuoles ; 
the other large, posteriorly placed 
somewhat to the left-hand side of the 
median line, pulsating at long inter- 
vals and forming slowly; paren- 
chyma transparent, minutely granu- 
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late. Length of body, 34, inch. 
Habitat, the surface of decaying 
leaves at the bottom of shallow pools. 

This infusorian resembles Leméa- 
dion and will probably follow it ina 
scheme of classification. The move- 
ments of both are also similar. When 
first placed on the microscope slide 
they swim backwards by rapid revo- 
lutions on their long axes, the mo- 
tion probably being caused by the 
vibrations of the adoral membrane. 
When quietly searching for food they 
swim evenly forward or in irregular 
circles. ymenostoma differs from 
Lembadion in the posterior, ventral 
position of the mouth, the greater 
length of the adoral cilia, the abruptly 
narrowing membrane, the double 
contractile vesicle, and the greater 
number and sinistrally directed sete 
of the posterior extremity, four being 
the usual complement with Hymen- . 
ostoma. 

In its food-habits Mymenostoma 
is omnivorous, taking diatoms and 
animalcules of comparatively enor- 
mous size, often leaping from side to 
side as if eager to seize its prey. 
The food particle is often somewhat 
larger than the oral aperture, so that 
the entrance becomes blocked and 
the captive not at once engulfed. 
Just how this engulfing process is 
performed I have not learned. Nei- 
ther the adoral cilia nor the oral 
membrane seem to take active parts. 
The cilia on the left-hand margin of 

this depression are seen to be very 
fine and dense when the animalcule 
has been killed, having, after death 
by iodine, the property of falling 
from their attachment as a continuous 
fringe. At other times they are rare- 
ly visible, on account of their rapid 
vibrations. The mouth is also often 
very inconspicuous until the sur- 
rounding membrane is extended and 
vibrated. The food, after passing 
this opening, invariably takes a posi- 
tion in the left side of the body. 

The rate of pulsation of the smaller 
contractile vesicle is not constant. 
When the infusorian is multiplying 
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by transverse fission the contractions 
are at the rate of twenty-eight per 
minute ; at other times the movement 
is as snapping, but at longer intervals. 

The infusorian is represented in 
figure 1, magnified 600 diameters. 

Trachelophyllum vestitum, sp. 
nov. 

Body elongate flask-shaped, much 
flattened, very extensile and elastic, 
the length from four to five times the 
breadth; neck somewhat fusiform, 
about one-half of the body in length, 
the apical constriction truncate, some- 
what dilated distally ; the entire sur- 
face, except the apical constriction, 
invested by a mucilaginous, struc- 
tureless or finely granular coating 
whose depth equals.-about one-third 
the entire length of the cuticular cilia, 
the latter being fine, thinly clothing 
the body in longitudinal rows, their 
action somewhat independent and ir- 
regular, only that portion of each 
cilium vibrating which extends be- 
yond the mucilaginous investment ; 
pharyngeal tract distinct, finely stri- 
ate longitudinally ; nuclei two, ovate, 
one nodule located in the anterior, 
the other in the posterior body half; 
contractile vesicle single, posteriorly 
placed, quickly forming after systole 
by the union of several vacuoles which 
often become visible just previous to 
the pulsation; anal aperture postero- 
terminal; trichocysts (?) abundant, 
acicular, scattered and collected in 
fascicles. Length of body ;4, inch. 
Habitat.—The surface of submerged 
and water-soaked objects at the bot- 
tom of shallow ponds. 

The body contains needle-shaped 
objects scattered throughout its sub- 
stance and collected in obliquely-dis- 
posed bundles, deeper, apparently, 
than the cortical layer. They may 
be trichocysts, but their form and the 
action of the light suggest that they 
may be crystals. They closely resem- 
ble the acicular raphides so abundant 
in Lemna, Tradescantia, and other 
common plants. The solution of tan- 
nic acid in glycerin has no visible 
effect upon their position. Figure 2 
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represents the animal- 
cule magnified 170 di- 
ameters. 
Trachelophyllum ta- 

chyblastum, sp. nov. 
(Greek, tachydlastos : 
sprouting quickly.) 

Body elongate, flat- 
tened, flask-shape when 
contracted, clavate 
when extended, eight 
to ten times as long as 
broad; neck slender, 
equalling about one- 
third of the length of the 
entire body, the annu- 
lar apical constriction 
obtusely rounded ; pha- 
ryngeal passage indis- 
tinct, narrow, longi- 
tudinally striate ; cutic- 
ular surface thinly 
clothed with cilia which 
vibrate somewhat inde- 
pendently and irregu- 
larly ; contractile vesi- 
cle single, near the pos- 
terior extremity, form- 
ing quickly after systole 
by the coalescence of 
small vacuoles; nuclei 
two, spheroidal, sub- 
central; anal aperture 
postero-terminal. Length of extend- 
ed body ;4, to s4, inch. Habitat.— 
Among the decaying detritus at the 
bottom of shallow pools. 

This little creature swims evenly 
and smoothly, like the other members 
of the genus, without revolving, but 
rapidly and in a headlong way. Its 
hasty movements were the cause of 
an accident the result of which sug- 
gested the specific name. A collision 
occurred between it and a large Oxy- 
tricha platystoma, Ehr., followed 
by a whirl and a dash that momenta- 
rily carried both out of the field. In 

New FRESH-WATER INFUSORIA.* 

less than a second the Trachelophyl- 
lum was again under the lens, but it 
seemed bewildered, floating appa- 
rently without effort, having con- 
tracted itself. It was bleeding copi- 
ously, for the whole apical constric- 
tion and the entire pharyngeal tract 
had been snapped off, and the endo- 
plasm was streaming from the wound 
in threads and globules and granular 
particles. Almost immediately, how- 
ever, the exudation of protoplasm 
ceased ; in less than two minutes an- 
other constricted apical ring was 
formed, in less than fifteen minutes a 

* EXPLANATIO 

¢. v., contractile vesicle; 7., nucleus; #%., pharynx; 
tr., trichocysts. 

Fig. 1. Aymenostoma hymenophora, X 600. 
Fig. 2. Trachelophyllum vestitum, X 170. 
Big. 3. Trachelophyllum tachyblastum, X 170. 
Fig. 4. Litonotus pleurosigm@. Left-hand side, X 180. 

N OF FiGures. 

Fig. 5. Lztonot Ventral aspect, X 180. 
| Fig. 6. es In conjugation. 
| Fig. 7. Petalomonas disomata. Ventral aspect,X 1,000. 
| Fig. 8. Lztonotus helus. Ventral optical section, X 300. 

Fig. 9. Petalomonas disomata. Transverse optical 
section. Diagram. 

us pleu rosigma. 
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new pharynx was produced, and the 
hardy little infusorian extended its 
shortened body and hurried off in the 
same hasty way as if nothing unusual 
had happened. 

In its contour it resembles 7°. Az- 
stllum, C. & L., differing chiefly in 
the larger size, being from three to 
four times greater, and in the more 
spherical form of the nuclei. It is 
shown extended in figure 3, magni- 
fied 170 diameters. 

Litonotus pleurosigma, sp. Nov. 
Body linear-lanceolate, elongate, 

flattened, somewhat sigmoid when 
viewed ventrally, flexible and elastic, 

' length five or six times the breadth, 
widest centrally, and tapering to each 
extremity ; dorsal surface convex and 
naked, the ventral flat, ciliated, lon- 
gitudinally striated; neck-like por- 
tion equalling about one-fourth of 
the length of the entire body, its 
extremity curved toward the right; 
tail-like posterior extremity short, 
obtusely pointed, somewhat curved 
toward the left; oral aperture sub- 
terminal, very dilatable; oral cilia 
not conspicuously larger than the ven- 
tral; trichocysts few, long, scattered 
throughout the body; nuclei two, 
ovate, subcentral, connected by a 
funiculus ; contractile vesicles small, 
numerous, the greater number ar- 
ranged in a line along the left-hand 
border, three or four dispersed along 
the right-hand margin; parenchyma 
of the body coarsely, of the neck and 
tail-like portions, finely granular; 
anal aperture postero-terminal. 
Length of body ;4, to 4, inch. 
Habitat.—The surface of dead leaves 
and twigs at the bottom of shallow 
pools. 

In form this animalcule resembles 
Litonotus fasctola (Ehr.) S. K., 
differing from it and from all other 
species of the genus, in the multiple 
contractile vesicles. It is somewhat 
difficult to determine the exact num- 
ber of these vacuoles. Usually twelve 
can be counted, nine in a row along 
the left-hand border and four on the 
right, but as they come and go in ir- 

regular order the observer has quite 
a task to count and omit none, the in- 
fusorian being at the same time in 
motion. 

The position of the oral aperture is 
also characteristic. In the diagnosis 
of the genus this orifice is stated to be 
situated at the base of the neck-like 
prolongation. With this species, 
however, the writer has seen large 
food masses enter through an opening 
that is almost apical, and remarkably 
elastic. On account of this sub-ter- 
minal position it may hereafter be ad- 
visable to relegate the infusorian to a 
new genus. ; 

Conjugation of two individuals has 
been repeatedly observed. Union 
takes place between the anterior one- 
half or two-thirds of the ventro-lateral 
borders, but how long it continues I 
have been unable to determine, as 
none have become united during 
my observations, all those noticed 
having joined themselves previous to 
capture, or being only on the point of 
separating when first seen. Changes 
in the neuclei were in each instance 
sought for, but nothing unusual ap- 
peared. 

Multiplication is by transverse fis- 
sion, which, it is presumed, succeeds 
conjugation. The posteriorly sep- 
arating moiety possesses the caudal 
prolongation of the mature zooid, the 
freshly-divided surfaces being usually 
evenly rounded. Within half an 
hour, however, after complete sep- 
aration, the neck-like portion is de- 
veloped on the one, and the tail-like 
prolongation on the other, so that 
each infusorian then differs from the 
mature animalcule in size chiefly, but, 
at times, in the smaller perceptible 
number of pulsating vacuoles. Im- 
mediately after fission each part bears 
a remarkable likeness to Lzfoxotus 
varsaviensts Wrz. 

In figure 4 is shown the lateral as- 
pect, in figure 5 the ventral, and in 
figure 6 two zooids in conjugation. 

Litonotus helus, sp. nov. (Greek, 
helos, a nail-head). 

Body elongate-lanceolate, exten- 
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sile, flexible and contractile, five to 
six times as long as broad, widest 
centrally, thence gradually narrow- 
ing to the origin of the anterior neck- 
like prolongation which is not con- 
spicuously distinguished from the 
body, and to the posterior extremity ; | 
somewhat gibbous and bearing on the 
right-hand margin a series of about 
eight equi-distant, hemispherical ele- 

vations, each of which contains sev- 
eral trichocysts; dorsal surface 
smooth and naked, the ventral cili- 
ated and longitudinally furrowed ; 
neck-like prolongation equalling 
about one-third the length of the en- 
tire body, its extremity curved to- 
ward the right ; tail-like portion short, 

flat, obtusely pointed: food particles 
and endoplasmic granules not scat- 
tered throughout the neck, tail or lat- 
eral borders of the body ; trichocysts 
very numerous, obliquely set along 
the left-hand border of the neck and 
body, continued around the margin of 
the tail-like region, and contained 
within the boss-like elevations of the 
right-hand border; contractile vesi- 
cle single, posteriorly placed near the 
dorsal surface, in advance of the tail- 
like prolongation, and formed by the 
coalescence of several small vacuoles ; 
nuclei two, ovate, sub-centrally lo- 
cated. Length of extended body, 
giyinch. Habitat.—Standing water. 

The oral aperture has not been ob- 
served. Careful examination has dis- 
covered no vacant spot between the 
multitudinous trichocysts which 
might be occupied by that orifice ; the 
inference may therefore be that the 
mouth is subterminal, as with the 
preceding species. 

The infusorian is capable of con- 
traction to about one-third of its ex- 
tended length, when it presents an 
irregularly ovate aspect, the right- 

- hand border being coarsely crenated 
by the approximation of the hemis- 
pherical protuberances. Figure 8 
shows it ventrally in optical section, 
extended and magnified 300 diameters. 

Petalomonas disomata, sp. nov. 
(Greek, dzsomatos, double bodied.) 

| particles, 

Body ovate, more or less pyri- 
form, depressed, widest and rounded 
posteriorly, the anterior extremity 
obtusely pointed, both the dorsal and 
ventral surfaces having a longitudinal 
groove or channel extending in or 
near the median line from the apex 
to the posterior extremity ; oral aper- 

ture conspicuous; flagellum some- 
what longer than the body, arising 
from a point on the ventral surface a 
short distance back of the anterior 
apex, directed rigidly in advance, the 
distal extremity only vibrating ; con- 
tractile vesicle single, in the anterior 
body half near the median groove ; 
nucleus on the opposite side some- 
what further back; parenchyma 
transparent anteriorly, granular, and 
semi-opaque with food particles pos- 
teriorly. Length of body z4)5 inch. ° 
Habitat.—The surface of decaying 
leaves at the bottom of shallow 
ponds. : 

The movements of the animalcule 
are directly forward in a straight line, 
with sudden changes to the opposite © 
direction, the flagellum being fre- 
quently held in contact with the slide 
or other object traversed, and the 
body obliquely elevated, the oral ap- 
erture thus apparently gliding over 
the ground in search of food, which 
consists chiefly of minute refractive 

seemingly small starch 
granules. Occasionally the hind 
body has a green tinge by the incep- 
tion, apparently, of chlorophyll 
grains; usually, however, the ani- 
malcule is colorless. 

At times the dorsal and ventral 
channels are indistinct, being repre- 
sented by only a slight indication of 
a depression; in other individuals 
the sulci are deep and disposed 
slightly on one side of the median 
line, thus dividing the body unequally. 

In figure 7 is shown the infusorian 
in ventral aspect, magnified 1,000 
diameters ; in figure g a transverse 
optical diagrammatic section, exhib- 
iting the double-bodied appearance 
produced by the two medially dis- 
posed channels. 
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A New IUluminator. 

Some time ago the Bausch & Lomb 
Optical Company introduced a new 
form of illuminator for the sub-stage, 
which is illustrated in fig. 21. We 
have reserved particular reference to 

Fic. 21. 

this accessory for some time, hoping 
to be able to prepare an article on the 
subject of illumination, but as oppor- 
tunity has not yet offered for writing 
such an article we figure the instru- 
ment in this place, and will take oc- 
casion to refer to it again in future. 

It will be seen that the condenser 
is intended for universal use; dia- 
phragms of various forms can be 
placed in the carrier to give dark- 
field effects, or oblique light from 
different azimuths, and in addition 
there is another diaphragm for ob- 
lique light, shown in the left-hand 
figure. 

O 

Mr. Griffith’s Turn-table. 

The illustration of the turn-table 
recently introduced by Mr. E. H. 
Griffith was inadvertently left out of 
last month’s issue. It is now shown 
in fig. 22, and no description seems 

necessary in explanation of the cut. 
We would judge from the appearance 
of the instrument that it would be 
efficient, and at the same time inex- 
pensive to purchase. 

For ourselves, we like a turn-table 
that will run for a considerable time 

without constant urging. For 
this reason a heavy face-plate 

is necessary, and Mr. Griffith 
| seems to have carried out the 

2 idea by the heavy balls sup- 
ported from the periphery of 
the plate. The advantage of 
good momentum is found prin- 

cipally when it becomes necessary to 
turn off a ring of hard cement with 
the point of a knife. A light wheel 
would not do for such work, which 
is easily done on some turn-tables. 

Oo—— 

A New Design for a Microscope 
Cabinet. 

BY C. E. BEECHER. 

A good cabinet bears nearly the 
same relation to the slides that the 
cover of a book bears to the contents. 
A valuable book is worthy of a fine 
binding. Literary trash merits the 
yellow cover it usually receives. A 
fine collection of mounted objects 
should have a becoming receptacle 
for its preservation. 
Two large cabinets, made after the 

following design, have been in con- 
stant use for three years, and have 
given such satisfaction that I consider 
it of sufficient importance to make 
known their construction. At pres- 

ent there is a great demand for 
cheap cabinets, but none of them, 
so far as I know, are very satis- 
factory for working collections. 
They are serviceable more for the 
reception of duplicates or other 
objects which are not often re- 
ferred to. 
The accompanying figures (Fig. 

23) show the principal details of 
construction, and require little 
explanation. The double-point- 
ed tacks can be made of brass 
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wire and driven into the board 
after making holes with a small awl. 
The paste- 
board discs 
are cut with 
a steel punch 
from board 
having a 
thickness 
of about an 
eighth of 
an inch. 
To pro- 
duce a neat 
appearance 
the board 
should be 
covered 
with a 
sheet of 
green or 
other col- 
ored paper 
before cutting the discs. The trays 
should be of soft wood about one- 
fourth inch thick, with a_ piece 
across the ends to prevent warping. 
They may be made of any convenient 
size. In the placing of the tacks and 
discs it will be found necessary to use 
a form in order to insure regularity. 
The method of removing the slides is 
by tilting them with the finger. 

The advantages claimed for a cab- 
inet constructed on this plan are, 

Fic. 23. 

briefly, the following: The little lost - 
space and the security each slide has 
when in place from shucking or rub- 
bing on its lower surface, the facility 
with which a slide may be removed 
or replaced, and the ease with which 
the trays may be cleaned from dust. 

AuBany, N. Y. 
—_—O——_ 

Celloidin for Imbedding. 

[Celloidin is a material which 
promises to be largely used in micro- 
‘scopical work. We have not yet 
been able to try it, but will do so be- 
fore long, as it seems well adapted to 
some work in which we shall soon be 
engaged. It will be seen from our 
advertising pages that it can be ob- 

tained from the agents, Messrs. Bach- 
rach & Bro., in Baltimore. The two 
following communications are copied 
from the Wew York Medical Jour- 
nal, in which they first appeared.— 
Ep. ] 

Celloidin was first introduced into 
histological technique by Schieffer- 
decker, (Arch. f. Anat. u. Phys., 
1882, pp. 199-203,) and has met 
with general favor. It is a pure py- 
roxlin, free from all foreign organic 
constituents, and makes a clear solu- 
tion free from sediment. It is solu- 
ble in equal volumes of alcohol and 
ether, and the degree of concentra- 
tion may be varied to suit any par- 
ticular case. 

The following is the manner of 
preparing and using the material, as 
practiced in the laboratory of the 
Alumni Association of the College of 
Physicians and Surgeons: A satura- 
ted solution of celloidin is made in a 
mixture of equal parts of ether and 
alcohol (97 per cent.); this requires 
about twenty-four hours, with occa- 
sional agitation. The specimen to 
be imbedded is soaked in a mixture 
of ether and alcohol for some time, © 
then transferred to the imbedding 
fluid and allowed to remain over 
night. 

One of two ways of imbedding 
may be adopted : 

1. Cover the smooth surface of a 
cork with a thick layer of celloidin 
solution and allow it to dry; place 
the specimen, which had previously 
been soaked in the imbedding fluid, 
on this, and cover it, layer by layer, 
with a solution of celloidin, allowing 
each layer to partially dry before ap- 
plying another. When the specimen 
is completely covered, immerse in al- 
cohol of 80 per cent. for twenty-four 
hours, when it will be ready to cut. 

2. The specimens are imbedded in 
paper boxes in the usual way, or a 
cork is wrapped with one or two 
layers of thick writing paper, allow- 
ing it to project an inch or an inch 
and a half above the surface of the 
cork. By this procedure a round 



128 THE AMERICAN MONTHLY [July, 

box, with the cork for a bottom, is 
obtained. Into this box pour a small 
quantity of the imbedding fluid, and 
allow it to dry, ‘The specimen, hav- 
ing been previously soaked in the cel- 
loidin solution, is now placed in the 
box, adjusted as to position, and al- 
lowed to dry for five or ten minutes, 
so as to fix it; the box is now filled 
with the imbedding fluid. The boxes 
are exposed to the air until the im- 
bedding mass has become semi-solid, 
and are then immersed in weak alco- 
hol (alcohol 95 per cent., two parts, 
water one part) for twenty-four hours, 
when the specimen will be ready for 
cutting. If the specimen has been 
imbedded in a paper box and sections 
are to be cut with a sliding micro- 
tome, it is necessary to mount it on a 
cork. This is accomplished in the 
following manner: Cover the surface 
of a smooth cork with a thick layer 
of celloidin solution, allow it to dry, 
and again coverwiththesame. Trim 
off the superfluous imbedding mass 
from around the specimen, cut the 
lower surface even, wet it with a drop 
or two of ether, and adapt it to the 
layer of celloidin on the cork. Dry 
for afew moments and place in dilute 
alcohol for a few hours, when the 
specimen will be ready for cutting. 
If the plan of imbedding in the boxes 
with a cork for the bottom is adopted, 
the specimen is imbedded and mount- 
ed on the cork at the same time. 

Sections may be stained with the 
different staining fluids and mounted 
in glycerin or other media. If mount- 
ed in Canada balsam, and the speci- 
men is to be retained in the imbed- 
ding mass, absolute alcohol for dehy- 
drating and oil of cloves for clearing | 
are to be discarded, for they both dis- 
solve the celloidin and alcohol of 96 
per cent., and oil of bergamot, oil of 
sanders, or oil of origanum used. 

Celloidin is manufactured by E. 
Schering, of Berlin, and may be ob- 
tained of Bachrach & Brother, Balti- 
more, Md. It comes in the form of 
gelatin plates and shreds, put up in 
ounce packages. The shreds are to 

be preferred on account of being more 
easily dissolved. 

_ G. C. FreEzorn, M. D. 
At the laboratory of the New York 

Hospital the following method is em- 
ployed in imbedding objects in cel- 
loidin: The celloidin, which is a 
hard, semi-transparent, colorless ma- 
terial, is cut into small pieces and dis- 
solved in a mixture of equal parts of 
absolute alcohol and ether until the 
solution is of a thick, creamy con- 
sistence. The solution should be 
kept in a wide-mouthed bottle, closed 
by a tight-fitting ground-glass stop- 

er: 
pieced in absolute alcohol for two 
days to remove all the water, then 
for a day or two in ether, and is then 
ready for imbedding. The object is 
then placed in the celloidin, and left 
there until it is thoroughly soaked 
through by it. This lasts about four 
days. When fine sections of delicate 
tissues—as the lung, spleen, retina, 
or testicle—are desired, it is better to 
leave the object infora week. After 
removing the object from the celloi- 
din, place it in ordinary alcohol for a 
short time. The alcohol coagulates 
the celloidin, and gives the mass the 
consistence proper for cutting. Ab- 
solute alcohol must be avoided, as it 
dissolves out the celloidin. The ob- 
ject can now be placed ona suitable- 
sized cork, the surface of which is 
covered with a few drops of the cel- 
loidin solution or an ordinary (thick) 
solution of gum arabic, and the cork, 
with object attached, is placed in or- 
dinary alcohol to harden. After 
hardening, the cork can be fastened 
in the clamps of a microtome or held 
in the hand, and the sections cut. 
The sections can be stained, and 
mounted in glycerin or in balsam. 
When mounted in balsam, the sec- 
tions must be cleared in oil of thyme 
or bergamot, but not in oil of cloves, 
as the latter dissolves the celloidin, 
and renders the mounting of delicate 
sections almost impossible. The cel- 
loidin may be obtained of George In- 
ness. F. W. Murray. 

The object to be imbedded is’ 

: 
. 

Ly 

* 

4 
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1884.] MICROSCOPICAL JOURNAL. 129 

Fresh Water Alge.* 

The term alge signifies sea-weeds, 
and is used to designate certain ma- 
rine and fresh-water plants, which, 
because they bear no flowers, sta- 
mens nor pistils, and in fructification 
produce spores instead of seeds, are 
styled cryptogamous plants. The 
algz comprise not only sea-weeds 
properly so called, but likewise the 
gelatinous or scum-like substances 
found floating on or near the surface 
of ponds, ditch water, and placid 
streams; only a very small propor- 
tion of the entire class of fresh-water 
algz is confined to trunks of trees, 
shady recesses, or to rocks dripping 
with moisture. 

Owing to the life-like peculiarities 
exhibited in some stages of their de- 
velopment and growth many of the 
alge were believed by Ehrenberg 
and other microscopists of his time to 
belong to the animal kingdom, but 
the wholly vegetable character of the 
alge is now too well established to 
admit of further controversy. 

Howsoever great in other respects 
their individual differences may be, 
the algze possess certain characteris- 
tics which are common to them all. 
They are cellular, flowerless, and de- 
void of roots; their home is in the 
water; the very few which affect 
other localities die when deprived of 
moisture. Their nutriment is ab- 
sorbed through their entire surface 
from the medium in which they live. 
They are totally devoid of vascular tis- 
sue ; infact, are mere congeries of sim- 
ple cells on the arrangement of which 
depends their structural differences. 

As a large majority of them, espe- 
cially the desmids, are free-floating 
plants, it would be a waste of time to 
seek them in rapid waters ; they affect 
pools, sluggish streams and ponds ; 
the latter afford the most satisfactory 
results to the explorer when the pond 
is a mile or more in length and is fed 
by one or two creeks; the indenta- 

* Extract from ‘Desmids of the United 
States,’ by F, Wolle. 

tions on the margins of such a pond 
and its tributaries usually abound in 
water grasses and mosses which shel- 
ter and support the floating alge. 

The outfit need not consist of more 
than a nest of four or five tin cans 
(tomato or fruit) one within the other 
for convenience of carriage; ten or a 

dozen wide-mouthed vials and a small 
ring-net of fine muslin at the end of a 
rod about four feet in length. Should 
a boat be needed it can usually be 
hired on the spot. After selecting 
what seems to be a good locality, 
drag the net a few feet among the 
grasses and mosses above indicated, 
allow the bulk of the water to drain 
through the muslin, and then empty 
the residue into one of the cans; re- 
peat this process as often as may be 
desirable. Ten or fifteen minutes af- 
ter the cans have been filled most of 
the surface water may be poured off 
and, the remainder transferred to a 
glass vial, where the solid contents 
will gradually sink, and the super- 
fluous water can be again poured off 
and the vessel filled up with deposits 
from other vials. In shallow places 
what is known as swamp - moss 
(Sphagnum), bladderwort ( Utrécu- 
larta), Water-milfoil (Myriophyl- 
lum) or other finely-cut leaf water 
plants are likely to abound; these 
should be lifted in the hand and the 
water drained or squeezed from them 
into a tin can, to be subsequently 
treated as already stated. A few 
drops of carbolic acid in each vial, 
just enough to make its presence per- 
ceptible, will preserve the contents 
for months and even years from dete- 
rioration; the green coloring matter 
(chlorophyll) may fade, but this in 
the case of the desmids is of little im- 
portance ; nevertheless, when practi- 
cable, always examine the material 
when fresh. When dried on paper 
for the herbarium, the specimens can 
still, after being moistened with water, 
be microscopically examined, but not 
with the best results, since the drying 
is apt to collapse or otherwise distort 
the cells, 



130 THE AMERICAN MONTHLY. [July, 

The collector will not know the 
value of his find until it has been 
brought drop by drop under the lens 
of his microscope, and out of the en- 
tire mass he may discover nothing to 
reward his labors; this, however, 
should not discourage him, as one or 
two failures are to be expected prior 
to meeting with an adequate reward. 
His interest in the study will be 
greatly enhanced if he keeps a record 
of it in sketches of what the micro- 
scope reveals to him. These sketches 
should, of course, be very exact, and, 
in order that they may be so, it is 
necessary that the microscope should 
be provided with an eye-piece mi- 
crometer with which to measure the 
length and breadth of the figure to be 
sketched ; a half inch per;,5, (.0o1”) 
or 25 « is the most convenient, though 
4 or 4 of an inch may be a preferable 
scale for the larger forms. It is so 
dificult to separate specimens from 
their accompanying foreign matter 
that it is seldom amateurs can mount 
them satisfactorily on slides, and 

therefore this method of preserving 
specimens is not open to recommen- 
dation. 

Although in the microscopic study 
of the fresh-water alge much has 
been done within the past few years, 
much more remains to be accom- 
plished. The field, instead of grow- 
ing smaller, seems to widen out 
with every fresh discovery ; localities 
thought to have been exhausted of 
additional possibilities have, in sub- 
sequent seasons, yielded ample re- 
turns to the patient explorer; and if 
the old territory is not sufficiently at- 
tractive there are vast regions into 
which no student has yet penetrated, 
where, doubtless, the harvest await- 
ing the reaper dwarfs all that has 
been heretofore garnered. 

fe) 

Fish Killed by Utricularia. 

[The following communication 
from Mr. R. E. Earll, of the United 
States Fish Commission, will prove 
interesting to all who have aquaria in 

which small fishes are kept. We are 
surprised to learn, however, that the 
facts mentioned have been so recently 
observed. We are under the impres- 
sion that the habits of the plant have 
long been known, although unable at 
present to find any account of its kill- _ 
ing of young fishes. Perhaps some 
botanist among our readers will be 
able to refer to other observations of 
a similar nature.—ED. | 

Prof. Baird has just received from 
Prof. H. N. Moseley, of Oxford Uni- 
versity, England, a specimen of an 
aquatic plant holding in its fond em- 
brace a considerable number of young - 
fish which it had caught and killed. 

The plant is the well-known blad- 
derwort, Utricularia vulgaris L., 
which is widely distributed over Eng- 
land, and has been introduced into 
our waters, where it is often found in 
abundance in ponds and ditches, and 
in the shoal-water coves along some 
of our river-banks. It is a large 
plant, with stems often attaining a 
length of two or three feet. It has 
no roots, but floats free in the water, 

its root-like branches covered with 
pinnatifid capillary leaves, each bear- 
ing one or more small transparent, 
hollow bladders, with openings at 
one end, which serve as traps to catch 
newly-hatched fishes, minute crusta- 
ceans, worms, and infusoria. It has 
no digestive apparatus, but is thought 
to derive nutriment by absorption 
from the decomposing animals. 

The bladderwort has long been 
known to catch the lower forms of 
animal life, but it was only recently 
that its fish-catching propensities were 
discovered. Mr. G. E. Simms, of 
Oxford, was the first to call public 
attention to the fact on finding that 
a specimen which had been placed 
in his aquarium was actually catching 
and killing large numbers of newly- 
hatched perch and roach which had 
hatched from a mass of eggs lying at 
the bottom. The little fishes were 
usually caught by the head, but some 
were caught by the tail, while others 
were doubly trapped, the head being 
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held fast by one trap and the tail 
grasped by another. 

To learn something of its destruc- 
tive powers, Mr. Simms placed 150 
perch fry in a glass vessel containing 
specimens of Utricularia, and at 
the end of two days all but one or 
two had been trapped. 

Prof. Baird thinks the discovery 
has an important bearing on the fu- 
ture abundance of several important 
food fishes in our country. Twelve 
to fifteen species of the genus are 
found within the limits of the United 
States, and millions of fry must be 
annually caught in the little bladder 

traps. 
The Utricular¢a occurs in abund- 

ance in carp ponds throughout the 

country, including the United States 
Fish Commission ponds in Washing- 
ton, and in some localities has been 
introduced at considerable trouble 
and expense, as it was thought to be 
excellent food for the carp. — Prof. 
Baird will cause every vestige of it to 
be immediately removed from the 

Government ponds and will warn 
carp-culturists everywhere to exam- 

ine their ponds and destroy any that 
may be found there. 

The specimen received from Eng- 
land has been placed on exhibition 
in the Fishery Section of the Na- 
tional Museum, where it can be seen 
by any who are interested in the sub- 

ject. 
—_O0———_- 

The Preparation of Shellac Ce- 
ment. 

BY THE EDITOR. 

The readers of this JoURNAL are 
well aware of our very strong predi- 
lections for shellac as a cement for 
microscopical preparations. We 
have usually advised, as a quick 
method of preparing it, to dissolve 
‘the shellac in alcohol and use it tur- 
bid, as it dissolves. Only a portion 
of shellac is soluble in cold alcohol, 
so that a clear solution cannot be ob- 
tained in this way. Ifa considerable 
quantity of an alcoholic solution, not 

too strong, be allowed to stand un- 
disturbed for several weeks, the un- 
dissolved portion will subside some- 
what, leaving a clear stratum above, 
which may be carefully drawn off and 
used. This method of obtaining a 
clear solution of shellac is by no 
means satisfactory, and, as it is not 
always possible to purchase it at paint- 
shops, we give an easy method of 
preparing an excellent clear solution 
of shellac. We have used a cement 
made in this way for years with per- 
fect satisfaction, and quite recently 
prepared a new supply, having been 
reduced to the necessity of using the 
turbid solution for some time past, 
which, although quite as effective as 
a cement, is not so pleasant to work 
with. 

To prepare the cement, obtain from 
a paint-shop a quantity of shellac 
spirit-varnish, or prepare it by dis- 
solving common shellac in alcohol. 
It is well to use five or six ounces of 
the varnish, as there will be consider- 
able shrinkage in volume during the 
process. Place the varnish ina bottle, 
which it should not more than two- 
thirds fill, and add to it about one- 
quarter of its volume of naphtha or 
‘petroleum spirit.’ In our recent 
operations we used gasoline, which 
happened to be at hand, with satis- 
factory results. Put in the cork and 
shake well, to thoroughly mix the two 
liquids. Let the mixture stand a few 
minutes and shake it again, repeating 
the operation two or three times. 
Then let the bottle stand undisturbed 
for twelve hours, or as much longer 
as convenient. The naphtha will be 
found in a layer above the shellac 
containing the flocculent matter, 
which, being insoluble in cold alco- 
hol, renders the ordinary solutions of 
shellac turbid, while the alcoholic so- 
lution beneath will be perfectly clear. 
By means of a syphon, extemporized 
of a rubber or glass tube, the clear 
shellac may be drawn off from_be- 
neath the naphtha. 

The solution thus obtained will be 
too thin for microscopical use. It 
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should therefore be placed in an evap- 
orating dish and heated very gently 
—preferably over a water-bath in 
which the water is not allowed to 
boil—until it reaches a syrupy con- 
sistence. When cold it will be thicker 
than while warm, and it should be 
tested by placing a few drops on a 
cold slide and watching its behavior. 
When it seems to be right the solu- 
tion may be poured into a bottle and 
about three drops of castor-oil added 
for every ounce of solution. This 
causes it to flow smoothly from the 
brush. 

In practice we have found it ad- 
visable to evaporate the solution, as 
above described, until it is quite too 
thick to flow from the brush, and 
then to thin it with strong alcohol. 
The reason is that during evaporation 
the alcohol of the original solution is 
driven off more rapidly than the water 
that is associated with it. Therefore, 
by the time the solution is reduced 
to one-fourth its original volume the 
alcohol has become much weaker 
than it should be, and the cement 
dries slowly. By thinning the solu- 
tion with strong alcohol the resulting 
cement becomes all that can be de- 
sired. 

It is well to have two kinds of shel- 
lac cement always at hand—one so 
thick that it will just flow from the 
brush on the turn-table, the other 
thinner. The first is useful for mak- 
ing cells, the second as a general ce- 
ment to attach covers, etc. 

O 

Microscopical Technic. 

On page 92 we referred to a method 
-of making cells used by Mr. C. F. 
Cox, concerning which a letter from 
that gentleman appears in the corre- 
spondence column of this number. 

It appears we were in error as to 

the composition of the cement used 
by Mr. Cox, and we can now under- 
stand how the mistake came about. 
This, however, is of no consequence 
to the reader, as Mr. Cox’s formula 
is now given in full. 
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which was mentioned on page g2, is 
a good color, which dries hard, form- 
ing an excellent cell of any required 
depth, and we have used it for mak- 
ing cells with perfect satisfaction. 
We may here depart from the strict 

rule of these articles so far as to give 
one process which we have not yet 
tried, but which seems to possess 
some advantages. Instead of trans- 
ferring the object from strong alcohol 

to oil of cloves it may be mounted di- 
rectly in a solution of balsam in abso- 
lute alcohol. This has been done 
with specimens illustrating animal 
histology, but we are not aware that 
it has ever been applied to botanical 
preparations. 

The operation of mounting most 

objects in balsam is exceedingly sim- 
ple. The specimen should be ar- 
ranged on the slide over the central 
dot, with the turpentine or essential 
oil,* as the case may be. ‘The excess 
of turpentine or oil may be taken up 
with a clean piece of bibulous paper, 
and a drop of Canada balsam allowed 
to falluponit. By slightly heating the 
slide the balsam replaces the oil and 

permeates the object. A clean cover- 
glass is then applied and the heating 

continued until the cover-glass is well 
settled in place, aiding the operation 
by means of the mounted needles. 
If the object mounted will stand heat 
well, the balsam may be hardened 
rapidly by heating on the mounting 
table. Otherwise, the slide must be 
placed in a warm place where the 

‘balsam may harden slowly. When 

it is hard around the edge of the cover- 

glass the slide may be cleaned by 
scraping off superfluous balsam with 
a knife, and removing the last traces 
with ammonia, alcohol, turpentine, 
or any other solvent. 
We cannot give all the variations 

to which these processes are subject, 
but several methods for special pur- 

poses deserve to be mentioned. Di- 

atoms are dried upon the cover-glass, 

* Dr. T. Taylor has advised the use of 
eucalyptus oil in mounting. See page 
IIg, current volume. 
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as described on page 73, and this is 
then lowered upon a drop of balsam 
on the slide. To mount diatoms zz 
stfu on alge in balsam, which, in the 
case of JSsthmia, Arachnotdiscus, 
Achnanthes, and other large forms, 
is sometimes a very excellent plan, 
yielding fine slides for dark-field illu- 
mination, a method recommended by 
the late Charles Stodder, is very good. 
Place the specimen in chloroform and 
see that the fluid fills all the diatoms 
and drives out the air. Then trans- 
fer them to a slide with considerable 
of the chloroform, and before this has 
timejto evaporate drop on sufficient 
balsam dissolved in chloroform to 
cover them. As the chloroform evap- 
orates, the balsam takes its place and 
fills the interior of all the frustules. If 
air bubbles remained within the latter, 
their beauty would be much marred. 

It is often required to mount ob- 
jects in balsam which require cells 
more or less deep. Thus, the beauty 
of the elytron of the gorgeous dia- 
mond-beetle is very much enhanced 
by mounting it in balsam as an opaque 
object. It requires a deep cell, which 
may be made with a glass ring ce- 
mented to the slide with any trans- 
parent cement—balsam is as good as 
any. A very neat mount, however, 
may be made by turning up a cell 
with benzole balsam in the manner 
to be described under mounting in 
fluid. When such a cell is well 
hardened it may be filled with soft 
balsam without danger of itself be- 
coming softened, and when the mount 
is completed it will appear like a 
solid mass of balsam, no cell being 
visible. Such a mount must be al- 
lowed to harden without artificial 
heat. The balsam will soon harden 
outside, but the interior portion will 
remain soft for years. The reader 

_ will recall an article on this subject 
published in the May number, p. 84. 
A very excellent method of mount- 

ing in balsam is known as the car- 
bolic acid process.* This is espe- 

~ Wools it sp enone 

cially adapted to the mounting of 
whole insects without pressure. The 
insect is dropped alive into the strong- 
est aqueous solution of carbolic acid. 
In a short time it becomes permeated 
with the fluid, when it may be trans- 
ferred directly to raw balsam in a 
cell. 

The use of hard balsam dissolved 
in benzole or chloroform is much in 
favor with some mounters. For our- 
selves we generally prefer the raw 
balsam that has been hardened by 
long keeping and bleached by expo- 
sure to the sun. This, however, is 
probably merely a matter of habit, 
and the dissolved balsam soon hardens 
on the slide without heat, or the 
mount may be finished in a few mo- 
ments over a lamp. On the other 
hand, there is much shrinkage in vol- 
ume of the balsam solution in drying, 
and, when the preparations are put 
aside to harden, the balsam is very 
likely to shrink beneath the cover- 
glass, leaving a vacant space to be 
filled up at some futureMime. More- 
over, balsam hardens in time so as to 
become quite brittle, and old balsam 
mounts will frequently allow the 
cover-glass to fall off with the slight- 
est jar. This danger is more likely 
to occur with those mounts prepared 
with hardened and dissolved balsam, 
for the reason that the volatile solvent 
soon passes off, leaving the resin hard 
throughout, while a mount made with 
raw balsam may remain more or less 
soft within for many years. 

Dissolved balsam, however, pos- 
sesses some advantages for certain ob- 
jects. For example, in mounting 
small foraminifera or polycystina the 
dry specimens may be placed on 
a slide, a few drops of the balsam in 
chloroform added, the cover-glass laid 
on, and the slide warmed over the 
spirit-lamp until the chloroform boils 
briskly. The air is thus driven out 
from the shells, and a good mount 
can be finished in a few moments. 
It is also thought that in mounting 
stained vegetable preparations the 
benzole balsam is to be preferred, as 
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the benzole is supposed to make cer- 
tain colors more permanent. 

To avoid the possible separation 
of the cover-glass from old mounts 
some preparers finish their slides with 
a ring of damar or balsam applied on 
the turn-table. This makes a neat 
finish, but when done it is impossible 
to tell in what medium an object is 
mounted. It seems better, therefore, 
to leave all balsam mounts without 
finishing rings, as a distinguishing 
characteristic. 

—_ O————— 

The Selection and Use of Micro- 
scopical Apparatus. 

We take the following account of 
a demonstration by Mr. E. M. Nelson 
before the Quekett Club (London) 
from the EHuglish Mechanic. So 
long as the author does not go too 
deeply into theoretical discussions of 
the microscope his contributions to 
practical microscopy are worthy of 
careful reading, since he is a prac- 
ticed and very expert manipulator, 
having every facility for experiment- 
ing, and leisure to devote to it. 
‘Commencing with the choice of a 

microscope stand Mr. Nelson said 
the different forms of stands might 
be broadly divided into two classes: 
(1) those in which the optical body 
was supported on a bar or arm pro- 
jecting at right angles from the pillar- 
rack, as in Powell and Lealand’s, 
and (2) those known as the Jackson- 
Lister, in which the optical body had 
the rackwork applied directly to it 
and supported by a limb, (two such 
microscopes, by Swift and Son, were 
shown as examples.) His own ex- 
perience was decidedly in favor of 
the Powell form, as lending itself so 
perfectly to the application of the best 
system of fine adjustment that he 
knew of—the long lever acted upon by 
a fine screw. Moreover, this form, 
when properly made, allowed the 
complete rotation of the stage, and 
plenty of space for manipulations on 
the stage. The Jackson-Lister might 
possess an element of steadiness be- ° 

yond the Powell for use on board 
ship, (as stated by Dr. Carpenter,) 
but he could not regard that point as 
very essential, and it certainly did not 
compensate for the disadvantages 
which he feared were insuperable in 
that model. The application of a 
good fine adjustment to the Jackson- 
Lister presented great difficulties. He 
might at once state his conviction that 
the fine adjustment attached to the 
body-tube—the short lever acted upon 
by a screw—was ‘‘radically bad.” 
He considered Messrs. Swift had hit 
upon a system of fine adjustment for 
the Jackson-Lister that was, at any ~ 
rate, far better than the short lever ; 
they had applied a long lever verti- 
cally behind the body-tube, acted 
upon by a screw at the side, and thus 
attained an approximation to the cer- 
tainty and delicacy of the Powell fine 
adjustment. The  Jackson- Lister 
ought to be a far less costly instru- 
ment than the Powell, as machine- 
work could be employed largely in 
its manufacture. For the most diffi- 
cult class of work he gave the prefer- 
ence, without reserve, to the Powell 
model; it must, however, be thor- 
oughly well made, and must neces- 
sarily be a costly stand. He could 
not regard any microscope as worthy 
to be called a scientific instrument 
unless it were provided with a cen- 
tring substage, and, indeed, he must 
emphatically urge that scientific mi- 
croscopy really began with the use of 
a substage condenser—of which he 
would speak later on. Regarding 
the choice of objectives, they should 
be selected so that the battery might 
be increased without having to ex- 
change, and without useless expendi- 
ture. The beginner might have a 14 
inch and a 2; later on a+ might be 
added, and as a higher power a +45 
oil-immersion of 1°43 N. A., such as 
Mr. Powell made so successfully. 
For all working purposes the battery 
would then be complete, and the mi- 
croscopist equipped to repeat any re- 
sults hitherto obtained. As luxuries 
a 3 inch, 4, and j; might be got. It 

ee 
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sometimes happened that the high in- | focal length. In the matter of eye- 
itial magnifying power of the j= en- | pieces, so far as he had not done use- 
abled the observer to find some hith- 
erto unknown object, or portion of an 
object, more easily than with the +, ; 
but when once found its details of 
structure would be better made out 
with the ;4. So far it had not been 
possible to construct a y!, as perfectly 
as a j!,, nor with so high an aperture ; 
hence it would rarely bear any eye- 
piece beyond the lowest. The +4, 
however, with proper manipulation, 
would bear the 1-inch eye-piece, and 
then reveal structure that could not be 
made out with ,';s as hitherto con- 
structed. Half-inch objectives had 
been made with apertures of 80°. 
Some authorities had declared that 
40° was the highest aperture that 
could be usefully employed with that 
focal length. He had obtained one 
of the best examples of the $ inch of 
80°, and had made a careful series of 
trials with it. He had applied dia- 
phragms above the back combination 
to cut down the aperture to 60° and 
40° respectively, and the results might 
be briefly told. ‘Taking the proboscis 
of the Blow-fly and viewing it with 
the 4 inch diaphragmed down to 40° 
aperture, and arranging the illumina- 
tion in the most favorable manner, he 
noted every detail of the picture, the 
sharpness and blackness of the points 
of the bristles, the transparency and 
clearness and general precision of the 
image ; then removing the diaphragm 
behind the lens he increased the ap- 
erture to 60°, and he found the im- 
age improved in every way. Increas- 
ing the aperture to the fullest extent, 
80°, gave no advance upon the qual- 
ity of the image seen with 60° up to 
the 1-inch eye-piece ; for this reason 
he concluded that 60° was the really 
useful aperture for a half inch, and 

_ gave as much resolving power as the 
eye could well sustain with that com- 
bined power. No doubt the extra 
20° would give the lens a higher re- 
solving power with a stronger eye- 
piece, but he thought that might be 
‘better obtained with a lens of shorter | 

ful work with anything higher than 
the one inch, except in adjusting the 
correction collar in testing the object- 
ives. With reference to the question 
of the relation of aperture to power, 
he alluded to a note already commu- 
nicated to the club in which he had 
said that by experiment he found that 
the normal eye was capable of de- 
fining objects at a distance of 10 inch, 
making an angle of 1/ 23’’/—that is to 
say, it was capable of separating 
lines ruled at the rate of 250 to the 
inch. Applying this to microscopi- 
cal vision with a half inch the ques- 
tion was, What aperture was neces- 
sary to enable it to resolve anything 
that would be brought to that visual 
angle by an amplification of ten times 
its initial power? For example: the 
half inch having an initial power of 
twenty, with a 1-inch eye-piece would 
magnify 200 diameters; multiplying 
the last figure by 250, we obtained 
the product 50,000; an aperture of 
63° would be required for the resolu- 
tion of lines of that fineness. He 
might warn microscopists generally 
of the immense number of grossly de- 
fective eye-pieces that were offered 
for sale. The Huyghenian eye-piece 
should be constructed so that the 
radius of curvature of eye-glass to the 
field-glass should be as3: 1. Certain 
manufacturing opticians had entirely 
lost sight of the formula, and they 
made the same field-glass do duty for 
eye-glasses of different foci. The re- 
sult was lamentable. Well-made eye- 
pieces were most essential to good 
work with the microscope. Here, 
again, he could bear testimony to the 
conscientious accuracy of Messrs. 
Powell and Lealand, who had not 
departed from the strict Huyghenian 
formula for eye-pieces. On the use 
of daylight he said he found it effect- 
ive for low powers up to # inch, and 
with condenser up to 4 inch. The 
direct sunlight involved the use of a 
heliostat, otherwise the continued ad- 
justment of the mirror was irksome. 
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Where strong resolving power was 
needed, oblique pencils of sunlight 
from the heliostat would outrival any 
other illumination; but much care 
was necessary not to injure the sight, 
and on the whole he could not recom- 
mend its general use except for pho- 
tographing. Diffused daylight was 
too uncertain—too variable—for ac- 
curate testing of objectives. It was 
not possible to get with diffused day- 
light the absolutely best image that 
an objective would produce. A really 
critical image could only be seen with 
artificial light, and with a good con- 
denser and diaphragms. He did not 
mean to say that no good work could 
be done with diffused daylight, for 
excellent work was done with low or 
medium powers; but he insisted that 
it was not possible to do any such 
critical work as testing objectives by 
daylight as thor oughly as it could be 
done by artificial light. With day- 
light and mirror only there was 
milkiness, and what he might term 
‘¢olaze.” The milkiness could be 
got rid of by a diaphragm, and the 
‘* glaze” by using a ground glass be- 
hind the object. Unless a condenser 
were used there would always be 
found a falling off of the quality of 
the image with all powers higher 
than 2. From long experience in 
working with the microscope he felt 
justified in asserting that on the whole 
daylight was more trying to the sight 
than lamp-light. Every one would 
understand the importance of keeping 
off stray light from the stage, &c. 
An ordinary paraffin lamp having a 
wick of half an inch would answer 
most purposes admirably, and with 
low powers ground glass should be 
employed either with or without con- 
denser.) 9 he 

glass, nearer or further from the ob- 
ject. The oxy-hydrogen light might 
be serviceable for resolving such tests 
as Nobert’s lines. The incandescent 
lamp he regarded as entirely a failure 
for microscopical purposes. 

( Zo be continued.) 

image of the flame | 
could be projected in the ground | 

| scopists. 
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AMERICAN Society oF Mrcro- 
scopists.—The meeting of the Amer- 
ican Society this year takes place at 
Rochester, N. Y. , beginning on the ° 
tgth of August, and continuing four 
days. The “British Association meets 
at Montreal on the 27th of August, 
and the American Association at 
Philadelphia, beginning September 
3d. ‘Those who desire will, therefore, 
be enabled to attend the three meet- 
ings. 

The meeting at Rochester prom- 
ises to be well attended, and great 
preparations are in progress, in antici- 
pation of a large gathering of micro- 

On page 117 of the June 
number will be found a note in regard 
to a series of demonstrations of prac- 
tical work, which promise to be a 
useful feature of the meeting. The 
Rochester Academy of Sciences has 
made announcement of a soiree to be 
given on the 21st inst. ‘It is desired 
that the exhibits be as numerous and 
complete as possible, and all micro- 
scopists are invited to assist on that 
occasion. The committee in charge 
desire to ascertain at the earliest prac- 
ticable date how far they can rely 
upon the co-operation of members 
and others; the number of micro- 
scopes for which to provide tables, 
illumination, etc., in order to intelli- 
gently make the proper arrange- 
ments.” A blank is sent out with 
the announcement, to be filled up by 
intending exhibitors. It has been 
carefully prepared and ought to serve 
its purpose well. It bears evidence 

_ that the preparations are in charge of 

competent and energetic persons, and 
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the ultimate results of their efforts 
must depend upon the co-operation 
of others. Members should not delay 
replying to the circular and filling the 
blanks with care. Correspondence 
should be addressed to Chas. E. 
Alling, 45 Tremont st., Rochester. 
We have received the following 

communication from Mr. Griffith, 
dated July 5th, which we hasten to 
publish :— 

‘It has been decided to devote at 
least one hour of the working session 
of the Rochester meeting to ques- 
tions and answers relating to any de- 
partment of microscopy. In order 
to save time, also to secure a chapter 
of valuable information for the ‘* Pro- 
ceedings,” the questions should be 
sent in writing to the undersigned 
immediately, so that they may be dis- 
tributed among the proper persons 

’ for written answers, to be read and 
discussed at the time designated. 
Veterans in any work, especially in 
microscopy, are often asked simple 
questions which they are unable to 
answer, and amateurs often desire in- 
formation which they are unable to 
find in books. No names will be 
read in connection with such com- 
munications, and it is earnestly de- 
sired that practical questions, no 
matter how simple, will be sent in at 
once. If you desire for yourself, or 
for the benefit of others, information 
on any department of microscopy, 
please sit down at once, write the 
questions, and send them.—E. H. 
GriFFITH, Fairport, N. Y.’ 

o—— 

THE AMERICAN AND BritisH As- 
SOCIATIONS.—From Zhe Natural- 
wst’s Letsure Four we copy the fol- 
lowing, which, coming from Phila- 
delphia, may be regarded as conveying 
correct if not official information :— 

‘The Council of the British Asso- 
ciation has invited the fellows of the 
American Association to join in the 
meeting at Montreal on the footing of 
honorary members, and the Ameri- 
can Association and the local commit- - 

tee of Philadelphia have invited the 

members of the British Association, 
with their near relatives who may be 
with them, to take part in the Phila- 
delpiiay anectinig..*: -.*)..* 0 Mhe 
probabilities, therefore, are that the 
Philadelphia meeting will be ew 
international in its character. * * 

‘The local committee are actively 
engaged in perfecting their arrange- 
ments for the accommodation of the 
large number of persons which the 
unusual circumstances will call to 
Philadelphia ; and while the contem- 
plated arrangements provide for two 

thousand members of the Association, 
it is earnestly requested by the-com- 
mittee that they be notified as early 
as possible of the intention of mem- 
bers and their families to be present. 
*(aee Whe: hotels hawelacreed to 
reduce their rates to the members of 
the Association, and lodgings will be 
available at from one to four dollars 
FA cf, ce 

‘A series of receptions will be of- 
fered the Association and its guests, 
including one at the Academy of 
Music after the President’s address ; 
a reception at the Academy of Fine 
Arts, a garden party at Haverford 
College, and a microscopical exhibi- 
tion at the Academy of Natural Sci- 
ences. * * * There will also be 
visits to the International Electrical 
Exhibition, the Zodlogical Gardens, 
Fairmount Park, Independence Hall, 
and other places of interest, and the va- 
rious institutions in the city will wel- 
come the Association to their halls 
During the meeting five excursions 
will be oftered, to the seashore, the 
anthracite coal regions, and other 
places of interest, and possibly limit- 
ed excursions to more distant points 
after the meeting. Special botanical 
and geological excursions will also. 

be given.’ 

The official announcements of the 
meeting have not yet reached us. 

The permanent secretary of the Asso- 
ciation is Prof. F. W. Putnam, who 
may be addressed at Salem, Mass. 
Prot. El. °C. Lewis: and. Dr...” J. 
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Nolan are secretaries of the local 
committee, Philadelphia. 

fe) 
Tue Exvectrric Licut in Micro- 

scopy.—Last month we referred at 
some length to the use of the electric 
light for illuminating objects under 
the microscope, and proposed this 
month to treat briefly of another part 
of the subject. Dr. Max Flesch* has 
written an able article in which the 
electric light is considered as to its 
value as a source of light for this pur- 
pose. 

The value of a light for microscop- 
ical purposes can be determined by 
considering the causes which influ- 
ence the capabilities of a microscope. 
It is well known that greater resolv- 
ing power is obtained with blue than 
with white light. Accordingly, it is 
the quality of the light—the relative 
proportion of light-waves of short 
wave-length, or, as we may say, of 
rays near the blue end of the spec- 
trum—that must be considered. 
‘The limit of resolution of the mi- 
croscope, which cannot be extended 
under present conditions, depends 
upon the illumination, and under the 
most favorable conditions it does not 
exceed with the most oblique light 2, 
or with perfectly central light 3, of a 
wave-length (about 0.55 u) of white 
light. With illumination by homo- 
geneous blue light of about 0.43 4 
wave-length (Fraunhofer’s line G), 
under the same circumstances, the 
limits above expressed become re- 
duced to about ;8, and -§,, respect- 
ively; that is, to about 0.15 and 
30.u. The possibility which the fore- 
going indicates to increase the capa- 
bilities of the microscope by the use 
of blue instead of white light makes 
it desirable to introduce illuminating 
apparatus which permits of the 
ready application of monochro- 
matic light. Upon these grounds 
Dr. Van Heurck has already applied 
the electric light to microscopical 
work with excellent results, and he 

* Zettscr. fiir Wiss. Mtkr. 
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has thus explained why it is better 
for the study of minute details than 
the yellow light of an ordinary lamp. 
In the article by Dr. Flesch this sub- 
ject is considered at some length with 
reference to the proportion of blue 
rays available in practice. As is 
well known, the proportion of rays 
of different colors emitted by an in- 
candescent body is dependent upon 
the temperature. At 1500° C. bright 
blue rays are emitted, at z000° violet 
rays. In the case of the electric light 
the proportion will vary with the 
strength of the current. E. O. 
Meyer, who has published an article : 
entitled ‘On the Color of the Electric 
Light,’ gives the following propor- 
tions for the different lights examined 
by him :— 

Incandes- 
Arc Light. cent Light. Gas Light. 

1.48 4.07 
I.00 1,00 
0.62 0.43 
0.2 0.23 
0.17 0.15 

Extreme violet....1.21 

The above table represents the 
brightness of the several lights com- 
pared with that of the sun, the latter 
being reduced in intensity until the 
yellow was the same in each case. 
The incandescent lamp employed 
was one of Edison’s form. 

It will be seen that the incandes- 
cent light contains, relatively, more 
of the blue rays than gas light. This 
light, it may be concluded, possesses 
the advantages of ready application, 
comparatively little heat, considerable 
intensity, and an abundance of rays 
of short wave-length. It may readily 
afford monochromatic light, without 
undue loss of illumination. 

Another great advantage of this 
light, which would seem to commend 
it, especially to those who use the 
microscope in lithology, and also for 
the examination of stained prepara- 
tions, is the color of the light, which 
shows colored objects nearly the 
same as they are seen by daylight. 

Last month we suggested that deal- 
ers might do well to provide electric 

| lamps suitable for use with the mi- 



1884.] MICROSCOPICAL JOURNAL. 139 

croscope to be run by a small battery. 
Such batteries are being made which 
are unobjectionable in the house, and 
quite economical to maintain. A 
further study of the subject strength- 
ens our conviction that the electric 
light is to be largely used by micro- 
scopists in the near future. 

Since the above was written we 
have learned of a small electric lamp 
which has been proposed for this pur- 
pose. When we have an opportunity 
to test its value and convenience for 

ordinary use, our readers will hear 
more of it. From Mr. Zentmayer 

we learn that the Franklin Institute 
has appointed a committee to experi- 
ment upon the subject of electrical 
illumination for the microscope and 
lantern. The work is to be done be- 
fore the opening of the electrical ex- 
hibition, which is to be held in Phil- 
adelphia in September, and the re- 
sults will doubtless then be made 
known. 

Some time ago the idea occurred 

to us that for lantern purposes the 
best possible light would be produced 
by placing a piece of lime between 
the carbons of an arc light, which, 
being intensely heated by the current, 
would give out a strong and very 
steady light. When opportunity per- 
mits, we purpose making a practical 
test of the matter; but in the mean- 
time perhaps some one engaged in 

the experiments at Philadelphia will 
make the trial. 

NOTES. 

—V. B. Wittrock, the celebrated algolo- 
gist of Stockholm, states that the alge of 
the snow and ice of the Arctic zone in- 
clude numerous species. The snow-flora 
comprises about forty species and varie- 
ties of the fresh-water forms, and the ice- 
flora abaut ten, belonging to twenty-five 
genera. 

—The eminent Mr. Pasteur announced 
some time ago that he had discovered the 
active agent of the dreaded disease known 
as rabies, and, later, that he had been able, 
by inoculation, to render dogs or persons 

proof against its attacks. This surprising 
announcement has been received with 
considerable doubt, and, recently, Mr. 
Pasteur desired to have a commission ap- 
pointed to test the matter by experiment- 
ing upon dogs. An opportunity has now 
been offered to make a practical test ona 
human subject. An employee of the 
Paris and Lyons Railway at Tarascon- 
sur-Rhone, having been bitten by an un- 
doubtedly mad dog, has placed himself 
in the hands of the eminent savant. 

—We have received some sample 
slides from Prof. John Peirce, intended to 
prevent the drying of specimens during 
several hours’ continuous observation. A 
rather deep circular cut is ground in the 
middle of each slide, about half an inch 
in diameter, which is intended to hold a 
sufficient quantity of the water to prevent 
evaporation from under the cover within 
the cut. It is expected that physicians 
will find these slides useful. They may 
be purchased of Mr. R. L. Allen, Provi- 
dence, R. I. 

—While in New-York not long ago, 
we heard of an objective of somewhat 
novel construction recently made by Mr. 
William Wales. It was a high-power 
lens, either an eighth or a twelfth-inch, 
according to our present recollection, 
mounted so as to be used in a binocular 
microscope. Not having seen the objec- 
tive, we can only repeat what we heard 
concerning it, from which it appears that 
the optical part was mounted in a thin 
disc of metal like a silver quarter-dollar 
piece, which screwed into the nose-piece. 
The object was, obviously, to get the 
lenses as near to the binocular prism as 
possible. Weare unable to add anything 
as to the results obtained. 

—There are several meetings this sum- 
mer which deserve the attendance of mi- 
croscopists. It is well, however, that our 
readers should be reminded thus early of 
the meetings, in order that they may be 
fully prepared for them. The one which 
has, perhaps, the first claim upon micro- 
scopists is that of the American Society 
of Microscopists, which takes place in 
Rochester, N. Y., during August. The 
American Association meets a little later 
at Philadelphia, and it is hoped the sec- 
tion of histology and microscopy, of which 
the Editor of this journal is Secretary, 
will be well attended. The British Asso- 
ciation also meets, in Montreal, in August, 
and this will, doubtless, attract many per- 
sons interested in science, not only for the 
privilege of the meeting, but also to meet 
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with the eminent men of science from 
England, whose names are familiar to us 
all. 

CORRESPONDENCE. 

Cement for Mounting. 

To THE EpiIToR:—In one of your is- 
sues you kindly referred to the finishing 
cement used by me on my slides, but you 
got a little astray as to the material I em- 
ploy. I don’t know anything about the 
color you mention. As a matter of fact, 
I use one of C. T. Raynolds & Co.’s coach 
colors, either ruby lake or body lake, 
which I mix with the ordinary asphalt. 
I cannot give the proportions exactly, be- 
cause it is a matter of experiment from 
time to time. I mix them until I get the 
shade and consistency I like. The coach 
color, if used alone, would dry almost 
immediately into a solid dead mass, like 
brown putty. Mixing it with asphalt pro- 
duces a cement which builds up easily, 
dries rapidly, and sets firmly, with a half 
shiny, half dead surface resembling choc- 
olate. The coach color by itself is likely 
to crack when dry, but the mixture never 
cracks if properly made. I know of no 
cement for dry mounting which has as 
many good qualities as this one. 

Coe Coxe 
) 

Glycerin in Mounting. 

To THE Epiror :—In regard to your 
editorial remarks upon the use of glycerin, 
pages 15 and 16 of current volume, a part 
of the trouble may be deduced from this 
sentence: ‘ The great value of glycerin in 
mounting arises from its density and per- 
fectly neutral character.’ Now it is much 
easier to find glycerin which is not per- 
fectly neutral than vce versa. However 
crude the test may appear, the simple ap- 
plication to the tongue of various samples 
of glycerin will reveal the fact. Common 
samples of glycerin leave a distinct after- 
taste of a fatty acid. 

Price’s glycerin is free from this disa- 
greeable taste. Itis a matter of certainty, 
therefore, that if the preparer use an acid 
glycerin in delicate specimens, and one 
almost surely also lacking in density, 
chemical and physical changes are right- 
fully to be looked for. 

I may instance a proboscis of the house- 
fly prepared and mounted unpressed in 
Price’s glycerin two years since. Some 
observers might say it is too transparent ; 
no one would accuse it of granularity. 

Dr. Beale’s directions for using glycerin 
even for zodphytes are explicit. ‘All that 
is required is, that the strength of the fluid 
should be increased very gradually [from 
sp. gr. 1050] until the whole tissue is thor- 
oughly penetrated by the strongest that 
can be obtained.’ ‘How to Work,’ 5th 
edition, page 362. It is hard to resist the 
conclusion that those who complain of 
granular specimens fail in purity of 
glycerin or in patient and faithful pre- 
paration of specimens. 

EDWARD GRAY, 
A. A. Surgeon, U.S. Army. 

ro) 
Device for Mounting. 

To THE EDITOR :—I have before me a 
very ingenious contrivance for mounting 
‘microscopic objects, devised by Mr. G. C. 
Hinman, of this city. It consists of a per- 
forated plate with the edges turned up so 
as to receive a glass slip, and hold it with 
the centre over the centre of the perfora- 
tion, thus enabling the object to be placed 
centrally without difficulty. When the 
object is mounted, this plate is placed 
upon another under a spring having three 
points in a plane parallel with the surface 
of the slip, which can be pressed down 
upon the cover-glass with any desired 
force, and thus bring the cover-glass into 
a plane parallel with the slip. This is by 
far the most convenient instrument for 
holding the cover-glass in place I have 
ever seen. 

]. ‘HH. Preespuren 
JUNE Ist, 1884. 

Exchanges. 
Exchanges are inserted in this column without charge. 
[They will be strictly limited to mounted objects, and 

material for mounting. ] 

Echinus spines of various species offered to any 
person who will send in return three good sections 
of the same. 

Box 630, Washington, D. C. 

Wanted—Diatoms on seaweeds and in muds, from 
all the tropic seas. Offered a large quantity of fine 
selected diatoms and other slides, or cash. 

J. C. RINNBOCK, 
14 Simmering, Wien, Austria. 

Will exchange well mounted slides for others well 
mounted. 

H. H. PEASE, 
1271 Broadway, N. Y. 

Living red Astasia nematodes (Euglena viridis) 
and Volvox sent on application, or mounts of the same 
in exchange for alge, fungi, or infusoria. 

J. M, ADAMS, 
Watertown, N. Y. 

Will exchange various mounts of crystals for other 
slides, and material for mounting. 

JAMES E. WHITNEY, 
Rochester, N. Y. 

é 
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Growing Slides or Microscopical 
Vivaria. 

A good growing slide, in which 
minute organisms may be kept alive 
for days or weeks, is of great value 
to a microscopist. It is useful not 
only for purposes of study, but also 
for exhibiting objects to friends or at 
public gatherings. Itis very trouble- 
some to prepare minute and delicate 
living objects for exhibition, when 
they have to be sought for in a bottle 
of water that has been carried about 
from home to the place of meeting. 
The chances are that they will not be 
found at all, and if they are found 
they are not likely to be shown to 
good advantage, owing to the haste 
in preparation. 

It is far better to put the specimens 
in a live-box or zoophyte trough at 
home, and the latter may be carried 
about upright in a large bottle of 
water. 

The importance of this subject in- 
duces us to repeat, with some addi- 
tional details, the descriptions of two 
forms of growing slides, which have 
already been given in these columns. 
The first is the growing slide devised 
by Mr. T. Charters White, which he 
described before the Quekett Club 
about three years ago. 

‘The sides, which may be of any 
dimensions for which you can get 
thin glass covers, are constructed out 
of the strips of thick plate-glass. 
Having built up a cell with these, to 
‘a suitable and convenient size, cement 
a piece of the same plate-glass in the 
centre of the cell with Canada bal- 
sam. You have now a water-tight 
cell with a table of plate-glass in the 
centre, the space round which you 

may fill half up with water. Plac- 
ing the infusoria, or whatever the ob- 
ject may be, on this table in water, 
cover it with the thin glass, and the 
water in the trough will keep up the 
loss by evaporation.’ 

Such a slide must be used with the 
microscope vertical, which is a de- 
cided objection. A more generally 
useful growing slide, or vivarium as 
he prefers to name it, was described 
by Mr. J. D. Hardy before the same 

yal 

Fic. 24.—Hardy’s Vivarium. 

club at about the same time. We 
reproduce the drawing in fig. 24. It 
consists of two plates of glass, three 
inches long by two wide, with a ring 
of glass or other material, having 
part cut away as shown in the cut, 
between them. The plates are held 
are held together by rubber bands, 
and the joints are made tight by 
grease or other material. The au- 
thor says :— 

‘To use it, take off the upper glass, 
and having cleaned both glasses, place 
the object on the lower glass, manip- 
ulate it to the best advantage, replace 
the upper glass, and then fill up with 
water through the hole at the top. It 
will be found that the cell is reversi- 
ble and that it can be plunged into a 
beaker full of water in any position 
without any fear of losing the object.’ 
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Phialonema Cyclostomum, Stein. 

BY DR. A. C. STOKES. 

Having found this minute creature 
in some numbers gliding over the de- 
caying leaves and water-soaked twigs 
at the bottom of a shallow little pool, 
the fact seems worthy of record on 
account of the animalcule’s apparent 
rarity, and because the writer has 
noted certain points of structure and 
habit, perhaps of passing importance, 
yet not set down by former observers. 

Stein’s work on the Infusoria con- 
sists at present of illustrations only, 
and the scientist who formulated the 
published generic diagnosis of this an- 
imalcule did so by describing Stein’s 
figure. It is probably for this reason 

Fig. 25.—Phialonema Cyclostomum, Stein. 

that the American form differs some- 
what from the detailed account of the 
genus to which it undoubtedly be- 
longs. The generic diagnosis states 
that Phzalonema is persistent in 
form, whereas the specimens taken 
from my little pool are quite elastic. 
I have witnessed them suddenly and 
quickly contract into a semi-globose 
form, with the dilated and obliquely- 
set oral extremity almost eliminated ; 
I have seen them variously com- 
pressed and indented, and with the 
posterior region twisted or folded. 

The description of the species says 
that the flagellum of this flask-shaped 
creature is short, nearly equalling the 
body in length. In my specimens 
this organ exceeds the length of the 
body, and is retractile. The latter 
accomplishment the creature seldom 
puts into practice; it has not been 
before noted. The pharynx is short, 
not exceeding one-fourth the length 
of the infusorian, and apparently does 
not end in a bulbous enlargement. 
The body is conspicuously striate, 
sometimes ridged, obliquely. Its 
movements are somewhat rapid, the 
large oral aperture being held in con- 

tact with the slide or supporting ob- 
ject, the long flagellum distinctly vi- 
brating only at its distal extremity. 
‘The length of the body is 54, inch; 
that of the typical species 34, inch. 
When the German discoverer’s de- 

scription shall be published it will 
probably be found to include infuso- 
ria with flask-shaped, obliquely stri- 
ate, elastic, and colorless bodies, 
pointed posteriorly, prolonged ante- 
riorly in a neck-like manner, the ex- 
panded oral aperture circular, trun- 
cate, and obliquely set, the rim thick- 
ened; pharynx curved, tubular, at 
times extending to or beyond the 
centre of the body, its distal end oc- 
casionally much dilated; cuticular 
surface spirally striate or ridged ; fla- 
gellum vibratile, retractile, often 
longer than the body; nucleus sub- 
central ; contractile vesicle anteriorly 
placed, at one side of the pharynx. 
Length of body 3,45 to 54, inch. 

Taking into consideration the dif- 
ferences between my find ard the type 
as published, I think it desirable to 
record the infusorian, if not identical 
with Phzlalonema cyclostomum, at 
least only as an American variety. 
It is shown in figure 25. 

O 

A Rapid Method for Making Bone 
and Teeth Sections. 

BY EVERETT T. NEALEY, M. D. 
An article in the Fournal of the 

Royal Microscopical Society, 1884, 
page 304, by Mr. J. E. Ady, forci- 
bly brings to mind the laborious char- 
acter of the methods in common use 
by workers upon teeth and bone prep- 
arations. 

I have spent some time trying to 
follow out the instructions usually 
recommended in text-books, gluing 
thick, sawed sections to slips of 
glass, and after grinding and polish- 
ing one side, turning the sections over 
and following the same course upon 
the opposite side. As the section 
necessarily became dry and brittle, I 
at last gave up the plan as unsatisfac- 
tory, especially for one having other 

ae 

“et a 
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business to attend to, or who does 
not care to devote all his spare time 
to the perfection of a single mount. 

Thinking that a simple method of 
grinding used by myself for some 
years past would be of advantage to 
your readers, I send the following. 

I have elsewhere noticed a short ar- 
ticle by Mr. Jacobs upon making sec- 
tions of teeth with pulp, in which he 
describes very nearly the same method 
of grinding. But as I have a little 
more to say upon this subject, I take 
the risk of repeating some things, as 
the subject will surely bear recapitu- 
lation. 

I use nothing but perfectly fresh 
tissue, which I take to a dentist’s of- 
fice, where one generally finds a good 
polishing lathe with a set of emery 
wheels, and rapidly grind down one 
side after another of a tooth or sawed 
section of bone by holding the same 
firmly between my fingers and thumbs 
against the edge or circumference of 
a coarse stone. Ina few minutes I 
am thus enabled to grind down a 
rough section to about ;; of an inch 
in thickness. I keep the section and 
stone thoroughly wet in cold water, 
to keep it moist and cool. As the 
section becomes too thin to hold as 
before, I wet the evenly sawed end of 
about a one inch cube of soft pine 
block, and place the tooth upon this, 
where it is held sufficiently secure 
upon a firm and even bed. I then 
press the section against the side of a 
finer stone, and after working it down 
reasonably thin I change it to the finest 
and best polished stone a dentist makes 
use of. 

In polishing, instead of the block 
I often make use of the palmar sur- 
face of my index finger, and I now 
prefer it. It is simply surprising to 
see how easily and delicately one is 
enabled to do this with a little prac- 
tice. If a part of the ball of the fin- 
ger happens to come in contact with 
a finely polished and well-moistened 
stone it will have but little if any ef- 
fect upon the epidermis. I generally 
make use of a lathe run by a water 

motor, but foot-power answers quite 
as well. In this way I can have a 
tooth ready to mount in thirty min- 
utes after its removal from the jaw. 

The above method has the follow- 
ing advantages over the old and more 
common ones, viz., rapidity of prep- 
aration, and thereby the specimen re- 
tains all of its original tenacity. It 
does not curl up. or become brittle, 
and thus one is enabled to get a larger 
and more perfect specimen. During 
the reduction and polishing the speci- 
men can readily be removed from 
time to time, washed, and the pro- 
cess of reduction observed. I have 
made perfect longitudinal sections of 
teeth in this way which were so thin 
that they would bend under their own 
weight. This would be simply im- 
possible in a tooth that had become 
dry during the old process, as they 
become too brittle to allow of such 
extreme reduction. 
A tooth may be ground to its cen- 

tre, and the pulp kept hard by im- 
mersing it in alcohol from time to 
time, as suggested by Mr. Jacobs, 
but I have not found this necessary 
when a reasonable amount of care is 
used. The pulp may then be stained, 
and a very pretty and instructive 
mount it makes. I have a section of 
cat’s jaw, with tooth zz sztu. The 
bone corpuscles in the lacunz of the 
jaw-bone and the pulp of the tooth 
have been stained with Thirsch’s car- 
mine borax stain. The rapidity of 
reduction and preparation thus read- 
ily admits of staining the protoplasm 
of bone sections before retrogression 
sets in, and thereby their value is 
greatly enhanced. 

I make use of the usual methods 
of dehydrating and staining, and I 
generally clear in benzole or carbolic 
acid and spirits of turpentine, one 
part to five, and mount in balsam. 

[A well-made section of a tooth 
within its socket is a very fine speci- 
men for exhibition. We have one 
made by Mr. J. L. Williams, which 
was purchased some time ago because 
of its excellence, and it has proved of 
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great interest to many persons who 
have seen it. Such an expeditious 
way of making the sections should 
lead many to prepare them. A cat’s 
tooth furnishes a section of very good 
size forexamination. We have since 
been led to believe that Mr. Williams’ 
section was made by the process de- 
scribed above. If so, it is good proof 
ofthe excellence of the method.—ED. | 

O 

Pond Life in Winter. 

Noticing some observations on the 
above subject, and being myself for 

_ many years an ardent ‘ pond man,’ I 
will, with your kind permission, give 
an instance or two of my success in this 
little worked-out line of biology (es- 
pecially in America) as regards pond 
hunting in the winter months. As 
far as my records go I have found 
very little difference. I am general- 
ly as successful on a winter’s day as 
in the summer time, for in the hot 
weather you may go to pool after 
pool, ditch after ditch, and find noth- 
ing but thin mud perhaps, the result 
of continued drought. Then only 
fairly large lakes or reservoirs can be 
of any service, and these are gener- 
ally very low and muddy round the 
borders and require some care, or else 
up to your knees you go unless you 
have a good drag to send across. Last 
winter I thought to venture out for 
some material for study, and I visited 
a large reservoir not many miles from 
Birmingham. The ice was very thin 
on account of a slight current. I 
dragged that pool, and that one haul 
suficed to keep me fully employed 
for a month or more. I will briefly 
state what I found in that one haul 

. on the weeds, Azacharzs and Myrt- 
ophyllum. ; 

ist. That beautiful compound crea- 
ture Dendrosoma radians; there 
were many, very many, large colony 
stocks. I saw several much larger 
than the one figured in Saville Kent’s 
Manual, with the ciliated embryos 
tolerably plentiful in the water swim- 
ming about. I took a fine gathering 

at the time to Mr. T. Bolton. Also 
Trichophrys epistylides, Podophrys 
cyclopeum, Acineta grandis, a new 
species, A. mystacina, A. cemmu- 
arum, Raphidiophrys elegans, R. 
pallida Schultze, Actinophrys sol 
and Eiichornit, Stichotricha remex; 
Arcella vulgaris, dentata, aculeata, 
Ameba villosa ; also Stephanoceros 
Lichorniz, very plentiful and very 
large; Melicerta ringens, Cephalo- 
siphon limnias, Limats ceratophyl- 
li, Vaginicola, Céctstes, Cothur- 
nia, Eepistylis digitalis, Opercula- 
ria, Floscularia regalis, ambigua, 
ornata, three species of Anurea, 
three of Brachionus. I have also 
generally managed to find Volvox in 
the winter in one pool or another, fre- 
quently under thick ice. Some years 
ago I found the most beautiful gath- 
ering I ever found of Volvox under 
the ice. They were very large and 
plentiful, showing the beautiful yel- 
low encysted, or, as it is called, ‘ rest- 
ing stage.’ The Dexdrosoma I had 
under the microscope for weeks, hop- 
ing to be able to see for myself what 
is spoken of by Mr. Levick in the 
Manual, the genetic process of mul- 
tiplication, but so far have not been 
successful. I generally go pond hunt- 
ing twice a week. I frequently walk 
15 or 16 miles where there is no kind 
of railway, and in all weathers, and 
so far as my experience goes I like . 
winter almost, if not quite, as well as 
summer; for a long journey with a 
lot of glass bottles and other appa- 
ratus fags one so. I can fully agree 
with your remarks in your JOURNAL 
regarding the way in which this kind 
of study is neglected in America, as 
it appears to be. I think the micro- 
scopists in England are much more 
devoted to pond life on the whole than 
the Americans appear to be, and in 
such a glorious hunting ground, too, 
as, in my opinion, is pretty well 
proved by the beautiful work just 
published on Desmids of the United 
States by Mr. Wolle. I am truly de- 
lighted with it, as it contains so many 
examples in addition to Ralfs work. 
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I have recently discovered Xazthz- 
dum antilopeum, Arthrodesmus In- 
cus, Staurastum Sebaldi, Cosmart- 
um Pseudonitidulum, and a few very 
rare forms in a sunken pool. 

In conclusion, I often regret that 
there are so many microscopists who 
neglect this useful, healthful, and fas- 
cinating branch of study. Do any 
of the American microscopists keep 

' aquaria? I have kept aquaria of one 
kind or another for over twenty years, 
but only the last four years for the mi- 
croscope, and have tried Vadllzsneria, 
Anacharis, Nitella, Chara vulga- 
ris. For breeding rotifers, and for 
harboring them, nothing, I find, comes 
up to Chara vulgaris. The tube- 
dwelling rotifers love to build their 
habitations in the axils of the whorls 
and in close proximity to the beauti- 
ful red bunches of fruit; this plant is 
better even for this purpose than /Vz- 
fella, and that is also very good. I 
have at present about twenty tolera- 
bly large aquaria in my room, all 
with (Wtella and Chara in abund- 
ance, and fairly covered with Melz- 
certa ringens and M. tyro, Stepha- 
moceros, and many others too numer- 
ous to mention here. 

E. H. WacstTarr. 
BirMiIncHAM, England. 

O: 

Dr. Koch’s Studies of Cholera. 

Though I live on the other side of 
the world, I am a subscriber to and 
constant reader of your JOURNAL; 
and as I see you frequently refer in 
your pages to bacteria and bacterial 
pathology, I have sent you by this 
mail a copy of one of our local pa- 
pers, which contains two articles on 
Professor Koch’s recent discovery of 
the bacillus associated with cholera. 
As you are doubtless aware, he was 
sent out by the German government, 
‘with two other savants, on a commis- 
sion to investigate the causes, etc., of 
cholera. He went, in the first in- 
stance, to Egypt, where he discov- 
ered the specific bacillus, but only in 
the human body and in the dejecta of 

| connection with 

the disease. From Egypt the com- 
missioners came on—lI rather think 
at Professor Koch’s own suggestion— 
to India. In Calcutta he for the first 
time discovered the bacillus in a tank 
in the neighborhood of which cholera 
of a virulent type was actually rag- 
ing. If you could get the perusal of 
the May number of the /zdzan Med- 
zcal Gazette, you will find the trans- 
lation it contains of Professor Koch’s 
sixth report to his government very 
interesting. 

There are two or three points in 
the articles in the 

Indian Daily News that to me seem 
to call for attention: One is the sug- 
gestion to use acidulated enemata in 
the early stages of the disease; an- 
other, the view that the bacillus 
may set up a process allied to fer- 
mentation, and thus convert the fluids 
of the intestine into a specific poison ; 
and finally, the hypothesis that the 
bacillus of cholera does not enter the 
human system by the mouth or the 
nostrils, but gains admission from the 
other extremity of the alimentary ca- 
nal. To specialists these hypotheses 
would probably suggest experiments 
which might result in the discovery 
of facts that would give us a better 
control over cholera than we now 
possess. Your position as Editor of 
the AmERIcAN MontTuiy Mricro- 
SCOPICAL JOURNAL, and the wide 
circulation of your magazine, induce 
me to call attention to matters which 
in these days of bacterial pathology 
may possess some interest for your 
readers, and to send you the /zdzax 
Daily News by this mail. 

W. J. SIMMONS. 
CatcuTTa, May 28th, 1884. 

) 
The Selection and Use of Micro-' 

scopical Apparatus. 
[CONTINUED. ] 

This was at once obvious upon the 
consideration that the finest images 
seen are got by viewing objects, as it 
were, in the image of the source of 
light. All critical images of transpa- 
rent objects viewed by direct transmit- 
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ted light required first that the source 
of light should be pictured by the con- 
denser exactly in the plane of the ob- 
ject, the object then served to interrupt 
the image of the source of light. The 
observer had simply to arrange the 
lamp, condenser, and diaphragms so 
as to produce the most perfect image 
of the source of light of the required 
size in the plane of the object, the 
objective would then have fair play. 
The size of the image of the lamp 
flame could be controlled by dis- 
tancing the lamp, as illustrated by a 
diagram. ‘There really was no other 
secret in the matter. With the in- 
candescent lamp the image produced 
by the condenser represented the 
mere carbon thread, on which no ob- 
ject could be seen projected ; in order 
to obtain some extent of brightly lu- 
minous field the condenser must be 
put out of focus ; then the intensity of 
the light was so reduced that the ob- 
server would simply discard the in- 
candescence, finding it far less ser- 
viceable than a shilling paraffin lamp. 
He had himself suggested the con- 
struction of a lamp for use with the 
microscope, in which the flame could 
be brought very low down near the 
table. The glass of the chimney con- 
sisted of an ordinary 3 by 1 slip, and 
so could be cleaned or replaced read- 
ily. The chimney was of metal, and 
he preferred it black inside ; he want- 
ed the image of the flame on a black 
background. The bull’s-eye of the 
ordinary construction gave but a small 
disc of clear light; he had therefore 
engaged Messrs. Swift to construct a 
condenser for the lamp on the Hers- 
chelian form, consisting of a menis- 
cus and a bi-convex, which gave 
a much larger and clearer disc of 
light, as shown by diagram. He did 
not advise the use of the bull’s-eye for 
direct transmitted light; it was pref- 
erable to point the microscope direct 
to the flame, or to use the plane mir- 
ror. The bull’s-eye was useful for ob- 
lique light, especially when a double- 
slot diaphragm was required. It was 
very important for dark-ground illu- 

mination, and with the Lieberkuhn. 
Oblique light with single-slot dia- 
phragm he obtained better without 
bull’s-eye. In treating of the use of 
condensers he could not too strongly 
dwell upon the importance of pro- 
portioning their aperture and power 
to those of the objectives. In his 
judgment no condenser had yet been 
devised so effective as Powell and . 

Lealand’s for all powers beyond 4. 
It had an aperture of about 170°, and 
a focus long enough to go through 
any ordinary slip, and was provided 
with a beautifully centred disc of 
graduated diaphragms, and with slots . 
and central stops of admirable con- 
struction. Whilst giving it the palm 
over every other form of achromatic 
condenser, he was alive to the fact of 
its being costly. It was so well made 
that it must be costly. Its conve- 
nience was so great that he could 
hardly suppose that any one who had 
once gained experience of its utility 
would consent to use high powers 
without it. He regarded it as the 
most useful apparatus in his collec- 
tion. Messrs. Swift have produced 
a condenser of 145° degrees aperture, 
which, by removing the front lens, 
could be reduced to a much lower 
aperture suitable for low powers; it 
had a pivoted disc to carry the dia- 
phragms. The microscopist should 
possess both these condensers to en- 
able him to do critical work with 
high and low powers. With Messrs. 
Swift’s condenser it was advisable to 
have an adapter to fit beneath and 
carry three concentric rotating rings, 
which were specially convenient for 
experimenting with central stops, or 
for zonal illumination. The super- 
position of two or three discs differ- 
ently cut gave a great range of effects 
of light. They might also be used 
for selenites and mica, and would be 
found of great service in this combi- 
nation. He entirely condemned the 
use of paraboloids for dark-ground 
illumination. Properly-adjusted cen- 
tral stops with the condenser would 
give by far the best dark-ground illu- 

[August, - 
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mination. For opaque objects he | dry and immersion condensers. He 
thought nothing had been devised so 
good as Lieberkuhns, and objects 
ought as far as practicable to be 
mounted for use with Lieberkuhns, 
and not covered up with paper. If 
the side illuminator were used it 
should be attached to a fixed part of 
the stand, not to the body-tube or 
stage. The vertical illuminator was 
a difficult apparatus to manipulate, 
and required great patience. It af- 
forded a remarkable proof of the ex- 
istence of aperture beyond the dry- | 
lens limit. He exhibited a diagram 
of the back lens of a ;4, oil immersion 
objective of 1°43 N. A. when used 
with the vertical illuminator; the 
outer zone represented the aperture 
beyond 1-oN. A. The first require- 
ment with the vertical illuminator 
was to find an object in close adhe- 
rence to the cover-glass, for it was 
only such an object that lent itself to 
that method of illumination. He was 
afraid he could not say anything use- 
ful on that matter unless supported 
by the microscope; but he had re- 
peatedly exhibited the apparatus at 
the club, and therefore he would not 
then dwell further upon it. As a 
camera lucida he had been satisfied 
with Beale’s neutral tint reflector. 
On the use of the eye-piece screw- 
micrometer he said that for delicate 
measurements it should be mounted 
on a separate stand not to touch the 
microscope; in that way he had re- 
peatedly counted go— 100 lines in the 
whole space of an inch. As to polar- 
isation, he had so little time left that 
he must be content with the simple 
recommendation of polarisers with 
large field. He might, however, re- 
mark that many minute objects gave 
curious effects of polarisation—for in- 
stance, the Podura scale—and many 
of these yielded most beautiful pic- 

‘tures when viewed with polarised 
light. He then referred to the dif- 
fraction appearances presented at the 
back of objectives in viewing A. Zel- 

‘ luctda by axial light and again by 
oblique light, using, in both cases, 

also showed by diagrams the pro- 
gressive interpretations that had been 
made of the structure of P. axgula- 
tum and P. formosum during the 
past 50 years, and concluded by some 
general observations on the difficulties 
of interpreting the images presented 
by microscopic objects requiring high 
magnification.’ 

O 

Microscopical Technic. 

MowunrTING IN FLuips.—We would 
not care to undertake the task of enu- 
merating the numerous fluid, concoc- 
tions that have been recommended 
from time to time for mounting mi- 
croscopical specimens. Most of them 
are good enough in their way, but 
possess no special merit whatever, 
and are no better than those men- 
tioned in every book on mounting. 
A reference to page 51 will indicate 
by what rule the liquid to be used 
should be selected. For very deli- 
cate and finely marked specimens— 
such as grains of starch, for example, 
in which it is desired to show the con- 
centric markings as clearly as possi- 
ble—water is unquestionably the best 
medium. For other specimens which 
are less transparent, and for injected 
or stained histological specimens, gly- 
cerin is to be recommended, and by 
mixing water and glycerin in various 
proportions media can be prepared 
suited to any specimen. Further on 
will be given the composition of a 
number of fluids for mounting that 
have been proposed by mounters of 
experience. At this place it may be 
said that as a rule water, glycerin, 
and mixtures of these, will answer 
all ordinary requirements. It is usual 
to employ camphor water, which is 
water that has been kept in a bottle 
with a piece of gum camphor, or else 
water containing a trace of carbolic 
or salicylic acid or thymol. The ob- 
ject of such additions is to prevent 
fungoid growths in the fluid after 
mounting. We have entirely dis- 
carded the use of such agents in 
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mounting small objects in cells, part- 
ly because some of them, particular- 
ly salicylic acid, cause a rapid change 

' of color of such preparations as alge, 
but mainly because they are not ne- 
cessary as preservatives. Water alone 
is quite sufficient, probably because 
it takes up sufficient alcohol or other 
substance from the cement used in 
attaching the cover-glass to prevent 
any growth within the cell. 
We will now proceed to give a gen- 

eral description of the processes of 
mounting in a cell in fluid, and al- 
though it has been quite commonly 
supposed that fluid mounts are not 
durable owing to the difficulty of seal- 
ing them, we hazard the assertion that 
those who will follow the directions 
here given will never be troubled with 
imperfect cells. These directions 
must be followed in every detail or 
we cannot guarantee good results. 
For convenience we number the op- 
erations in order. 
MounTinc In AQuEouS FLuIpDs 

AND GLYCERIN.—1. Prepare a num- 
ber of slides with cells of thick shel- 
lac of the proper depth for the speci- 
mens, and let the shellac be thorough- 
ly hard before mounting. The best 
method of preparing deep cement 
cells is to use the shellac as thick as 

_ it will readily flow from the brush, 
and run a rather heavy ring on the 
slide in the usual way, making the 
inside diameter the exact size desired 
for the finished ring. Then running 
the turn-table rapidly, apply the point 
of a knife-blade to the outside of the 
circle and slowly move it inwards, 
thus turning up the cement and in- 
creasing the thickness of the ring. 
With a very little practice cement 
cells can be made a sixteenth or a 
tenth of an inch deep in this way, 
and very rapidly. Have the objects 
ready, in the medium,in which they 
are to be mounted, and then prepare 
the hardened cells as follows :— 

2. Selecting a clean cover-glass, 
run a coating of Canada balsam in 
benzole with a brush on the top of 
the cement-cell, being careful to cover 

it well with the balsam in such a way 
that the cover-glass when applied will 
sink down upon the balsam and ef- 
fectually close the cell. 

3. Before the balsam has time to 
harden, fill the cell with the mount- 
ing fluid, transfer the object to it, ar- 
range the specimen with care, and 
immediately apply the cover-glass. 
If the object be one that is easily dis- 
arranged, it will require considerable 
skill to apply the cover without dis- 
turbing it. This, however, must be 
left to the ingenuity and skill of the 
preparer, as it is impossible to give 
directions that will immediately im- . 
part skill that only practice can give. 
It may be said, as an indication of the 
manner of putting on the cover-glass, 
that the cover should be held in for- 
ceps in the right hand while a needle 
in the left will serve to direct it to the 
proper place on the cell. One edge 
of the cover is placed on the cell 
against the needle point, which pre- 
vents it from slipping, and the other 
side is then gradually lowered, driv- 
ing out the superfluous fluid beneath 
it, until it rests in position. In do- 
ing this, breathe upon the cover, so 
that the moisture of the breath may 
condense upon the under surface. 
This causes the fluid to come readily 
in contact with the cover, and pre- 
vents the inclusion of bubbles of air. 
Then gentle pressure is applied 
around the edges to ensure perfect 

-contact, and the superfluous fluid is 
removed from the slide with blotting- 
paper, except when the fluid is gly- 
cerin, in which case it is generally 
advisable to postpone any cleaning 
until the balsam dries. 

The balsam cements the cover to 
the cell, and if the sealing up to this 
point is perfect the fluid will keep 
for any length of time, so long as the 
slide is not roughly handled. To en- 
sure against any possible defect in 
this respect, as soon as the balsam is 
hard the slide is carefully dried, first 
washing off every trace of glycerin 
with water and a soft brush. 

4. A second coat of the balsam so- 
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lution is now applied, to guard against 
any defect in the first application. 
This should run just over the edge of 
the cover-glass. A careful examina- 
tion of the cell will show whether 
the last coat of balsam is perfect or 
not. It must be continuous around 
the cover-glass, and if there are any 
breaks in it they must be remedied. 
Breaks may occur if the mounting 
fluid is not entirely washed off from 
the outside of the cell. This is es- 
pecially the case when glycerin is 
used. A good way to do the wash- 
ing is by holding the slide under a tap 
of running water and using a soft 
brush. A convenient method is to 
use a chemist’s wash-bottle to direct 
a stream of water upon the slide. 
This is the method employed by the 
writer in preference to any other. 

The only modification of the pro- 
cess, as thus far described, that can 
be sanctioned by experience, is the 
substitution of thin shellac for the 
balsam to cement the cover down. 
Shellac may be used for this purpose, 
and it serves just as well—possibly it 
is even better when glycerin is the 
mounting fluid. The operations are 
precisely the same as when balsam is 
used. 

5. The fluid is now perfectly well 
secured, so long as the slide is not 
handled carelessly. .The mounting 
is, in fact, done, so far as the mere 
preservation of the specimen is con- 
cerned. The slides may. be kept for 
years in the cabinet without further 
treatment. However, the cement 
holding the covers is very thin, and 
as balsam becomes brittle after awhile 
the covers would be likely to come off 
by rough usage. They should, there- 
fore, be secured by a protective ce- 
ment, and it is our custom to set 
them aside in the condition just de- 
scribed until a number have been 
‘prepared, when they are all rapidly 
carried through the finishing process 
together. °* 

The protective cement in most fa- 
vor with us is the mixture of equal 
parts of asphalt or Brunswick black 

and gold size. This is applied in 
two or three coats, each being al- 
lowed to dry separately, until the 
cover is well secured. 

6. The final operation is the finish- 
ing, which is merely the application 
of a coating of asphalt or Brunswick 
black alone, to give a fine black polish 
to the cell. 
Having given this method of mount- 

ing in detail, we repeat that if the in- 
structions are carried out the mounts 
will never fail. We trust that the 
method will be adopted by many per- 
sons who have used balsam hitherto, 
under the impression that fluid prep- 
arations could not be relied upon. As 
thus prepared they are sure to stand, 
as the experience of years has shown. 

—_O0———_- 

Sand.* 

BY J- G. WALLER. 

A grain of sand is one of the small- 
est of visible atoms, and as such pass- 
es into the language of metaphor. 
The aggregation of sand, as a symbol 
of untold multitude, is probably fa- 
miliar to every language upon earth. 
In the operations of nature, working 
about us, we are ever being astonish- 
ed at the minuteness of an individual 
agent towards the mighty end. So 
it is with sand, not only.as it is work- 
ing now, but as it has worked in il- 
limitable ages past. The attrition of 
hard particles—silex—whether pro- 
duced by storm floods, river torrents, 
or the tempestuous waves of the ocean, 
plays a part in its production, block- 
ing up estuaries, and forming at the 
mouths of rivers dangerous shoals. 
This is mostly shown by those grand 
rivers of the earth draining large con- 
tinents, and not tidal. But at the 
mouth of our own Thames, which is 
tidal, and a mere pigmy in compari- 
son, we have-large sandy deposits, 

* Although this article was published two years ago, 
our attention has only recently been especially drawn 
to it through some examinations of sand of our own 
coasts that have been made of late, but not yet 
published. The article seems worthy of republication 
even at this late date. It is from the Fourn. Quekett 
Micr. Clyuo.—Ep. 
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often fatal to the mariner. Thrice 
has our great poet named the ‘ Good- 
wins,’ and in ‘ The Merchant of Ven- 
ice’ it is spoken of as ‘ a very danger- 
ous flat and fatal, where the carcasses 
of many a tall ship lie buried.’ 

Then there are the vast sandy des- 
erts, like dry oceans, also disturbed 
with moving waves and storms, over- 
whelming whole caravans of mer- 
chants or of pilgrims, who leave be- 
hind them a trail of whitened bones. 
Besides which it has its floods, as we 
call those moving sands lifted by the 
wind, and which in Egypt have en- 
croached upon that fertile oasis, bury- 
ing many of its ancient and renowned 
cities, whose monuments would seem 
almost to defy the hand of time. Nor 
are we without these phenomena in 
our own country, as the entombed 
church of Piranzabuloe, in Cornwall, 
testifies. But one of the most re- 
markable of these sand floods oc- 
curred in 1688, on the borders of 
Suffolk and Norfolk, and which is 
fully described by a gentleman named 
Wright, a great sufferer by its de- 
structive influence, in the early num- 
bers of the Philosophical Transac- 
tions of the Royal Society. It is too 
long to insert here in full. I will there- 
fore briefly give you some of the facts. 
It began at the small town of Laken- 
heath, where some sand-hills, covered 
with scanty herbage, got denuded of 
this by the wind blowing tempestu- 
ously from the southwest. These 
sands, lying on the chalk, belong, as 
I believe, to the series called by geolo- 
gists the ‘ Thanet sands.’ At first, 
about ten acres of ground got covered, 
but before the flood had advanced 
four miles it had overwhelmed one 
thousand. ‘This visitation continued 
for many years, in spite of all at- 
tempts to arrest its progress. After 
twelve years had passed away, its 
first real obstacle was descending a 
valley, but it then ascended the oppo- 
site hill, entered the town of Down- 
ham, destroying several houses. The 
house of the narrator was almost 
buried in sand, which had mounted 

up to the very eaves of his outhouses. 
It partially filled the little river-Ouse, 
and interfered with its navigation ; 
and it was only conquered by years 
of sedulous care and enormous labor. 

But it is in the formation of this 
earth’s crust that the mighty power 
of sand is shown in enormous sedi- 
mentary deposits, the Old Red itself 
being estimated at 10,000 feet in thick- 
ness, added to which are others still 
earlier, and many that carry us up- 
wards to the Tertiary system, where 
I propose particulary to enter and 
discuss our subject. What is this 
sand, so ubiquitous, so vast in its. 
ageregations? A writer on ‘ Beach 
Pebbles’ put the question to a travel- 
ler from the great desert, in respect 
to which he answered, ‘ Powdered 
quartz.’ 

But it is the sand of our coasts in 
which the special problem for discus- 
sion lays, and more particularly that 
on our eastern and southern shores, 
where are beaches of shingle fed from 
the débris of the upper chalk. 

If we take a diagonal line from the 
estuary of the Exe to the- Humber, 
east of it lays the large chalk forma- 
tion of England. Sometimes it shows 
itself in rearing lofty white cliffs, by 
which our country obtained the name 
of ‘ Albion;’ at others it is only 
known by its ruins, and these have 

an extensive admixture of other de- 
posits. Nevertheless, its bones, it 
may be said, are everywhere left be- 
hind in the dense flint shingle. These 
beaches are often many square miles 
in extent, shutting up ancient estua- 
ries, which are known to have been 
navigable in historic times. But be- - 
sides these accumulations by the sea- 
shore, we are well familiar in the 
great London basin of deposits of this 
same shingle with intercalated layers 
of sand, and the gravel, with its fer- 
ruginous hue, known to all for its use 
in our garden walks. This last, the 
most superficial of such deposits, caps 
the London clay over a large part of 
the metropolitan area. There is an- 
other earlier, known as the Bagshot 
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sands, of which Hampstead Heath 
gives us an example easy for exami- 
nation. Proceeding downwards, we 
pass through the vast mass of the 
London clay, and come to the Pebble 
bed, well represented at Blackheath, 
and well named for its small rounded 
pebbles, like marbles of various sizes, 
and mixed with this is sand. All 
these pebbles are of chalk flint. De- 
posits, more or less mixed with sand, 
succeed these, until we arrive at the 
‘ Thanet sands,’ laying on the chalk. 
Of what material, then, are all these 
sands, and wherein derived is the 
question proposed to this Society. 

Of course the przma face view is 
that they naturally arise from the at- 
trition of the flint. Nothing is more 

apparently obvious. Away from the 
region of the chalk flint, our coast 
sand is mostly composed, as we might 
imagine, of the débris of the adjacent 
cliffs or rocks, or from other. prolific 
but neighboring sources of supply, 
such as shells of molluscs, or calca- 
reous particles of the remains of vari- 
ous zoophytes, as, for instance, at 
Land’s End, and other parts of Corn- 
wall. After we pass westward of the 
estuary of the Exe, chalk flint is of 
rare occurrence on our coasts, al- 
though an outlier of the chalk débris 
may be seen west of but close to the 
Teign. 
Now then we will proceed to see 

how far this question belongs to us 
as a Microscopical Society. Let us 
take a pinch of sand out of a washing 
down of a road paved with gravel, 
after storms of rain, and submit the 
same to the microscope; or, to be 
certain in our experiments, let us 
pound up some chalk flint finely. 
Our examination of it will show us 
that the flint has a granular appear- 
ance, and does not polarize.* Let 
us now take a piece of quartz and 
reduce it to powder, and submit this 
to the microscope, and we find it to 
be translucent and clear, and it polar- 

izes brilliantly. Moreover, the frac- 

*It would be more correct, perhaps, to say that it 
does not give any prismatic colors, 

== 

i 
i 

ture of the quartz is different from 
that of the flint. These conditions 
understood, we are now prepared for 
the problem to be solved, one which 
belongs to the geologist, if not to the 
physicist. 

Our eastern counties have beaches 
of chalk shingle and sand, and the 
cliffs are mainly a tertiary deposit, 
consisting of clays, sands, and flint 
gravel. These counties are devoid 
of building stone, so all their ancient 
churches are built of flint, and much 
ingenious workmanship is therein 
shown. Little stone is seen but that 
which belongs to the upper green- 
sand, locally known as ‘clunch,’ 
sometimes oolite in small quantities, 
which must have been brought round 
by sea, and occasionally sandstone, 
which, belonging to the Wealden sys- 
tem, could not have been obtained 
nearer than Hastings. Consequently 
there is no material whatever on the 
coast capable of furnishing any quartz 
sand. Still one must always remem- 
ber that the operations of nature are 
large, and our views of them small. 
The visitor to Yarmouth must remark 
the deep sand deposits on its shore. 
Let us cross to the other side of the 
German Ocean, and large dunes or 
hills of sand are found all around the 
coasts of Belgium, leading into France 
as far as Boulogne. Does it come 
from chalk flint? 

I have examined sand from Lowes- 
toft, and I find it all to be of quartz ; 
in a slide made from its sand only 
one piece of chalk flint is seen. Dr. 
Matthews gave me some sand from 
Aberdovey, Wales; it is mostly of 
quartz, with some intrusions of other 
substances, but none, of course, of 
chalk flint. Indeed, no one could 
discover any difference between the 
two, although one is on the eastern 
side of our island, amid nothing but 
chalk débris, whilst the other is on 
the western side, in the Irish Chan- 
nel, where no chalk or chalk flint 

exists at all. Let us travel higher up 
our eastern coasts as far as Yorkshire, 
and at Bridlington the sand is again 
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quartz ; in a slide made of it the few 
intrusions of flint are about three or 
four. : 

Let us now come back to our south- 
ern coast, and one of the facts that 
first attracted me in relation to this 
subject was that organisms using sand 
-for building purposes always choose 
quartz. It is so with that curious 
spone Dystdea fragilis ; it is so also 
with the ovisacs of one of the mollus- 
ca, which at first look so much like 
asponge. These are completely built 
up of quartz sand, and although other 
fragments are sometimes used, and 
‘even foraminifera, yet it is rare to 
find anything of chalk flint. Dyszdea 
is common at Brighton, where the 
shingle is of chalk flint, and one 
might think sand also ; but it is quartz 
that is used. 
What then becomes of the flint 

sand? We see the rounded pebbles : 
abrasion must produce powder, Z. e., 
sand. What then can become of it? 
Does the flint change to quartz? Is 
it possible that any molecular meta- 
morphosis can take place, or, if not, 
what becomes of the abraded dust of 
chalk shingle that it is always found 
in such small quantities? Then 
whence proceeds this very abundant 
and ubiquitous quartz sand? The 
set of the current of the English Chan- 
nel is, I believe, from west to east; 
that of the German Ocean from north 
to south. 
We must think of all the conditions 

existing to account for the prevalence 
of quartzose sand. On our southern 
coast there is a large gap between the 
chalk cliffs of Dover and that of Beachy 
Head, in which the Wealden deposits 
make their appearance, consisting of 
sandstone grit, shaley laminated sand 
rock, and the like—all of fluviatile 
origin—remains of the delta of a 
mighty river, equal, at least, to that 
of the Ganges. This sand is of pure 
quartz, or nearly so, and as the Weal- 
den outcrop crosses the English Chan- 
nel, though not represented on the 
opposite shore, here is necessarily an 
abundant supply of quartzose sand. 

Still we must note that the coasts, all 
along this gap, have the usual beach 
of chalk flint shingle. Indeed, it is 
represented in enormous quantities, 
often a mile and more in diameter at 
the closed-up ancient estuaries re- 
ferred to. First, there is that of Pe- 
vensey, where the old Roman castrum 
is in a more complete condition than 
is found elsewhere, and which once 
defended its entry against our ances- 
tors the Saxon pirates. Let us be 
proud of our Saxon forefathers, of 
whom the Roman historian pitifully 
says, ‘Pre ceteris hostibus Saxones 
timentur.’ 
ney Marsh, where is the same phe- 
nomenon on a grand scale, and an- 
other ancient estuary closed up, the 
‘ Portus Lemanis’ its fortress, which 
once defended it, a shapeless, dis- 
rupted ruin. Here the rolled shingle 
covers many a square mile. Where 
then is the detritus of all this mass, 
if it is not found in the sands adja- 
cent? 

There is still to be brought into the 
account the upper and lower green- 
sand, the Shanklin sand which must 
furnish a part of the ocean bed as it 
crops up by Folkestone at Copt Point. 
But we have to consider whence these 
are derived. The more we seem to 
go into the matter the more intricate 
or extended does the problem appear ; 
and yet its solution ought to be with- 
in a small circle, for what we are 
seeking to know is, what becomes of 
the detritus of chalk flint? 

Let us now proceed to examine the 
geological deposits of the tertiary pe- 
riod, formed within the large depres- 
sion scooped out of the chalk, called 
the London basin. And we will take 
them in order, and first the brownish 
loam or brick earth, which is abund- 
ant about and in London. Washing 
a portion of this, taken from the 
neighborhood of Hampstead, after 
getting rid of extraneous matter, there 
remains a portion of sand, which ap- 
pears to be in part or wholly of quartz, 
though much comminuted. Amongst 
it, however, are some, though few, 

Then let us go to Rom- | 
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intrusions of chalk flint. The main 
fact is the general quartzose character 
of the whole. 

Next in order comes our familiar 
gravel, with its sand layers of that 
deep ferruginous hue, prized for our 
garden walks. Of this I took sam- 
ples from a section on Epping Forest, 
near Loughton, made for a supply of 
fine gravel. Here, one would have 
thought, if anywhere, being in the 
midst of a chalk flint débris, rolled 
together to all sizes, that a vein of sand 

- must show the same form of silex. 
My specimen was taken four feet from 
the capping of loam, firmly compac- 
ted together, and of a deep rusty color, 
On submitting a slide made from this 
to the microscope by polarized light, 
I was astonished to find it so uncom- 
promising of quartz. There were 
other substances, yet extremely few 
in number, and I am not able to pro- 
nounce upon them, but not the smallest 
atom of our familiar flint of which 
every pebble around was composed. 
But not satisfied with one specimen 
of the sand, I took another from a 
vein of a pale gray tint close by, and 
the same results ensued, as indeed one 
might have expected, only in such in- 
vestigations one should never assume 
anything, but resort to experiment. 
We now come to the series of the 

Bagshot sands, to which I have allud- | 
ed, and testing a specimen . from 
Hampstead Heath, after washing it, 
quartz is found to be the largest basis 
of the deposit. Other particles, how- 
ever, are seen in it, some of which 
look like amber, and some fragments 
remind one of the color of the Cairn- 
gorm, yet it requires a mineralogist 
to pronounce upon them. ‘The char- 
acter is also special in the presence 
of dark specks and nearly black bodies, 
and we must certainly seek in another 
direction than flint shingle, of which 

' few signs are to be seen, as the factor 
of the Bagshot sands. 

The vast mass of the London clay, 
that deposit of estuary mud of a tropi- 
cal sea, has its layers of sand repre- 
sented at White Cliffand Alum Bays, 
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Isle of Wight, and of these I have ex- 
amined several specimens, represent- 
ing upper, middle, and lower beds, 
as well as other series, but they all 
declare the same general facts, quartz- 
ose sand, with few Tene cas of flint, 
more or less comminuted. So we 
will take into consideration the layer ~ 
styled ‘ Pebble bed,’ where the flint 
is rolled into marbles of various sizes, 
intermingled with and embedded in 
sand. Here, if anywhere, one would 
expect to meet with atoms of flint in 

But the examination of 
the fine sand of the bed referred to 
shows the same result, and it suggests ” 
to us that flint abrasion produces very , 
small and thin flakes which easily 
break up and disappear into very 
minute parts, but that the harder 
quartz, never taking the same form of 
fracture, is a more enduring form of 
silex. So that the one disappears 
rapidly, whilst the other continues 
an almost indefinite time. This is 
the only way I can account for a phe- 
nomenon so apparently singular ; but 
IT am open to the conviction of a better 
solution if that can be given. The 
result, then, is remarkable in the all 
but absent flint particles. These are, 
indeed, represented, but they are few 
in number in comparison with those 
of the quartz. There are other sub- 
stances than this, but, as before, it is 
the predominant form, although in 
the midst of rolled flints. The sand 
is very fine in character, the particles 
of quartz very small, resembling those 
of the brick clay. 

* ” ‘ * * * 

We now come to the chalk from 
whose upper series our vast deposits 
of flint shingle must haye been de- 
rived by the extensive denudation 
and destruction to which it has been 
subjected. Belonging, geologically 
speaking, to this series are two layers 
entitled ‘the Upper and Lower Green- 
sand,’ separated from each other by 
the Gault Clay. The Upper Green- 
sand is best known to us by the lime- 
stone, called familiarly clunch, fire- 
stone, hearthstone, used extensively 
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in the Middle Ages as a building 
stone, the palace and Abbey of West- 
minster having been mainly con- 
structed of it from the quarries of 
Merstham, though passing under the 
general term of ‘ Ryegate Stone.’ It 
was also used for effigies, and for in- 
door purposes ; kept free from damp, 
it was durable, and preserved a sharp 
edge in its working. Dissolving the 
lime from it, the deposit shows us 
nearly half to be finely comminuted 
quartz, some few particles of flint 
equally fine, and a large quantity of 
silicified casts of many species of for- 
aminifera, and particularly of one 
very minute in size, which I assume 
to belong to the Globiogerine. Other 
forms I am not acquainted with, look 
like portions of very minute encri- 
nites, but I must profess my igno- 
rance; and as the subject has been 
worked out by Ehrenberg, I suppose 
itis well understood. I may remark, 
however, that these silicifications have 
in composition a remarkable resem- 
blance to that of chalk flint, which 
would rather support the view of Mr. 
Hawkins Johnson, that the latter was 
of organic origin. As a factor of the 
sand of our coasts, this deposit could 
play but a small part, and may there- 
fore be dismissed for the consideration 
of the lower bed. 

This bed is known as the ‘ Shank- 
lin’ Sand, from its being so well rep- 
resented in that locality, and has at 
its base a well-known building stone 
called ‘ Kentish Rag.’ Taking some 
seams of sand found with it for ex- 
amination, I find one-half to be com- 
posed of quartz, the other of dark 
opaque grains, which I cannot iden- 
tify. I have examined also other 
specimens from different beds, but 
the result is the same. 

I will now, in conclusion, take a 
retrospective glance at the facts pre- 
sented before you. The one great 
fact is the predominance of quartz. 
It is only in the two lower beds, ‘ the 
Green Sand,’ that this material is not 
in excess of every other, and even in 
them it constitutes one-half, and in 

neither case does the chalk flint ap- 
pear but in very small quantities. 
That it should be almost absent in 
the gravel composed of flint shingle, 
and from sand veins found in the very 
midst of its rolled pebbles, is very 
surprising. 
gravel, has larger grains by three or 
four diameters than in any other lo- 
cality named, and has many points of 
interest to study. It is well rounded 
by attrition, which is not the charac- 
ter seen in many other examples. It 
seems to be often in a state of appa- 
rent decomposition, and is covered 
by an oxide of iron, which requires. 
to be removed by acid for its more 
complete examination. In the Bag- 
shot Sands we should scarcely have 
expected to find chalk flint grains, 
but they appear in the proportion of 
4 to 7 per cent., and in this deposit 
the quartz has some rounding of the 
edges, but not giving a character to 
the whole. Nevertheless, it more re- 
sembles that of the superficial gravel. 

I alluded, at the commencement of 
my paper, to the sand found at Brid- 
lington, and particularly that at Low- 
estoft, on account of the comparison 
instituted between it and that of Ab- 
erdovey. But it would be a very im- 
perfect argument, after so many speci- 
mens from ancient deposits, not to 
notice some of those now forming. 
By the kindness of Mr. Priest, I have 
been enabled to examine examples of 
the sands of Cromer and those of 
Ramsgate. They are composed of 
fine examples of rounded quartz par- 
ticles, with chalcedony and a few 
other substances, some of calcareous 
origin. ‘That at Cromer is resplend- 
ent in its quartz, when beneath the 
microscope, and is, perhaps, the finest 
of all my examples, extremely beau- 
tiful as an object by polarized light, 
and, I think, instructive in its illus- 
tration, could one pursue the ques- 
tion further than at present I propose 
to do. From Hythe, in Kent, I had 
some sent up to me from high-water 
mark, thinking it might there be more 
free from the engrossing quartz. But 
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no, the result is the same as in the 
previous cases, but these last exam- 
ples all declare in the flint particles 
present, flakes unrounded in opposi- 
tion to the rounded quartz, that the 
last is ancient, produced by the attri- 
tion, perhaps of ages, whilst the other 
is modern and recent. This evidence 
is remarkable, as it declares -an im- 
portant fact in our inquiry, which 
points to the one as ephemeral, to the 
other as of an unknown duration, 
perhaps dating its origin ae the 
primitive rocks. 
From Dymchurch, in Biome ney 

Marsh, where the flint shingle is seen 
extending for miles up to the point 
of Dungeness, and always increas- 
ing, the sands reveal the same oft-re- 
peated tale—quartz, with an almost 
entire absence of flint particles. 

I do not here pretend to show 
whence proceeds this abundant sup- 
ply of quartzose sand all around our 
coasts. It is a matter for further in- 
quiry and investigation, but one must 
suggest the probability of it being, in 
part at least, brought down by rivers. 
And this will at once lead us to con- 
sider whether that noble stream, the 
Rhine, may not be one of the factors 
of supply. Descending from the Alps 
ina strong and powerful current, gen- 
erally turbid, but particularly so after 
a season of storms on the breaking up 
of winter, it has for ages poured forth 
its waters into the German Ocean. I 
know nothing more imposing than 
the scene presented, when looking 
down from the hills beyond Bonn 
upon the vast delta before you. It is 
as level as the sea, and far on the ho- 
rizon the city of Cologne is detected 
only by the lofty towers of its cathe- 
dral, as if a ship riding on the ocean. 
Its many mouths must each send forth, 
mixed with its strong current—for it 
is not tidal—a mass of sand, repre- 
‘sented doubtless by the dunes of Hol- 
land and Belgium, which have been 
planted with Equisetum to tie to- 
gether its instable substance. The 
Alpine loess of Belgium is itself large- 
ly commingled with quartzose sand of 

similar origin, making a large source 
of supply. 
Amongst other materials than 

quartz referred to, chalcedony is the 
most common ; there is also a kind of 
conglomerate, of minute parts, which 
polarize vividly, some fragments ho- 
mogeneous in color, being of a neu-= 
tral gray, as well as some other sub- 
stance less easy to describe, whilst in 
some few cases there are pieces evi- 
dently from graniticrock. Flint,when 
seen under polarized light, does not 
exhibit color, but nevertheless its char- 
acter is thus best distinguished. Oc- 
casionally I have imagined I have seen 
some instances in which a change has 
beenundergone. I speak of this doubt- 
fully, but certainly there is nothing 
which has the slightest approach to a 
metamorphosis into quartz. It has 
been supposed by some that an infil- 
tration of chalcedony does take place 
occasionally, but that must surely be, 
if at all, before the formation of sand 
particles. An old French writer, M. 
Reaumur, in Wémoztres de 1 Acadeé- 
mie des Sciences, 1721, writes: ‘Bya 
coarse operation emery is reduced to 
powder, and suspended in water sev- 
eral days; but nature may go much 
further than this, for the particles 
which water detaches from hard 
stones by simple attrition are of an 
almost inconceivable degree of fine- 
ness. Water thus impregnated con- 
tributes to the formation of pebbles 
by petrifying the stone, as it were, a 
second time. Stones already formed, 
but having as yet a spongy texture, 
acquire a flinty hardness by impreg- 
nation with this crystalline fluid.’ 

I state this asI find it. The au- 
thor gives no facts, so the hypothesis 
must stand by itself. But there is 
one point worthy of note, wherein 
he speaks of the extremely minute 
particles produced by mere attrition. 
This in rounded pebbles must indeed 
be infinitesimal, and one could hardly 
expect to find such particles of any 
moment in the composition of sand. 
But it must be otherwise with the 
rough flint, as it comes from the 
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chalk, and doubtless such sand _ par- 
ticles of this material which are found 
are thus produced before the pebble 
is softened into a rounded form. 

It would certainly be plausible, as 
has been suggested, that a molecular 
change may take place in flint during 

‘the lapse of ages, difference of tem- 
perature, and the like. But the fact 
that flint particles do appear, although 
in small quantities, in ancient depos- 
its, exactly the same as you may now 
artificially produce them, deprives us 
of the use of such an ar eument. Its 
great scarcity, as I have shown you, 
almost seems illogical, but the stern- 
ness of our facts makes us accept 
them whether we like it or not, and 
we must endeavor to explain this phe- 
nomenon by the same logic of facts. 
But the ubiquity of quartz sand is not 
confined to our coast. In examining 
some organisms from South Austra- 
lia, containing sandy particles, some 
also from Mauritius, Madagascar, and 
Algoa Bay, the same facts are shown. 
There are not only the common quartz 
grains, but other materials, such as 
are visible among the sandy deposits 
I have described, and seen in about 
the same proportion. This is inter- 
esting, as declaring one universal 
source, whether in the northern or 
southern hemisphere, and helps in 
the illustration, if not in the solution, 
of the question before us. 

I must confess to ignorance of many 
points of detail suggested in this in- 
quiry, but as we are composed .of 
many active units, let us take a moral 
from a grain of sand, one of the small- 
est of atoms, yet in its aggregate play- 
ing so great a part in this earth’s 
crust. Let, then, the aggregation of 
our Society’s units make a large ad- 
dition to our scientific knowledge ; 
the subject before you has yet many 
lapses, and I trust these may be filled 
up by your active researches. 

—_——o 

—Considerable interest has been aroused 
of late by Prof. T. Bolton’s studies of musi- 
calsands. They are found on every coast, 
although until recently supposed to beof 
rare occurrence. 
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AMERICAN ASSOCIATION. — The 
circulars of the Local Committee have 
been issued, and contain much infor- 
mation about the meeting. Although. 
there are no announcements for the 

section of Histology and Microscopy 
we can assure the reader that there 
are some valuable papers to be pre- 
sented. Persons intending to be pres- 
ent at the meeting should obtain the 
circulars, which they may do by writ- 
ing to the Local Secretaries ‘at the 
Academy of Natural Sciences, Phila- 
delphia. Railroad fares from Phila- 
delphia to Montreal and return are 
reduced to $15.50 for members of the 
Association, and generally members 
will be able to attend the meeting and 
return to their homes for the price of 
a ticket one way. 

O 

AMERICAN RECOGNITION OF 
AMERICAN SCIENTIFIC WoRK.— 
Not long ago* we had occasion to 
allude to an article in the Sczeztzfic 
American in which the unjust asser- 
tion was made that no work was in 
progress in this country upon the 
micro-organisms of disease—that the 
scientific value of such work was not 
recognized here. If suchassertions are 
worthy of attention in the Sczentzjic 
American, a paper which, while oc- 
cupying a wide and useful field, is by 
no means, either in fact or pretension, 
an exponent of the scientific work of 
the country, it is impossible to pass 
unnoticed an equally unjust, and far 
more important, declaration of the 
same kind in a paper which purports 

* Current volume, p. 55. 
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to be the great representative of Amer- 
ican science. 

In the number of Sczexce of July 
28th we find the following expres- 
sions: ‘ Work of value upon the sub- 
ject of micro-organisms is not done 
mudusscountry.’. ‘Until * * * we 
can hope for no better work in the 
future than has been done in the past.’ 
In regard to the first assertion it is es- 
sentially untrue. In regard to the sec- 
ond, it is doubtful if any better or 
more thorough work will be done un- 
der more favorable conditions -than 
has already been done here. It is 
true our Government does not en- 
courage such researches as it should ; 
it is true better facilities for it should 
be offered by Government depart- 
ments. One might justly infer, from 
the tone of articles that have appeared 
from time to time in Sczezce, that 
there is some spite on the part of the 
writers against Government depart- 
ments. Surely Sczexce should be 
above such influences, and we sin- 
cerely trust itis. Yet the fact remains 
that Sczezce is continually finding 
fault with what is done in such de- 
partments. Granting the disadvan- 
tages under most scientific work 
under Government is conducted, all 
the more credit is due to those ear- 
nest investigators who accomplish > 
good results under the trying circum- 
stances. Such work deserves recog- 
nition. The Editor of Sczexce can- 
not be ignorant of what has been done 
in the particular field of work above 

mentioned, as the columns of his pa- 
per show; and the writer of the ar- 
ticle in question should not have made 
such a bold assertion without some 
knowledge of the facts. Even a spe- 
cialist would be scarcely justified in 
such a sweeping condemnation of 
American work. 

_ The injustice of such assertions must 
be discouraging to investigators here. 
It is clear evidence that their work is 
ignored by the paper which should 
be the first to recognize it. Compare 
the article from which we have quo- 
ted with another on the same page, 

in which we read: ‘ So far as Koch’s 
work upon tuberculosis is concerned, 
it remains a complete monument of 
Sciemtitic accuracy. * * * “We are 
bound to consider that the cause of tu- 
berculosis is found * * * in the ba- 
cillus of Koch, to whom all honor is 
due for the beauty and completeness of 
his investigations.’ Let us have some 
such recognition as that of home work 
from the same source. It will en- 
courage our own observers to further 
effort. The merit of Koch’s work is 
unquestioned ; but the best informed 
would scarcely venture to go quite so 
far as the author of the above lines 
in declaring the direct connection be- 
tween the bacillus and the disease. 
Yet the praise is unstinted. ‘Can 
any good come out of Nazareth ’— 
which is a U.S. Government depart- 
ment? 
We have assefted that good work, 

thorough work, has been done here 
and is still in progress. It is not ne- 
cessary to refer to it in detail. It is 
not the purpose of this article to do 
so. The principle at stake is what 
now concerns us, and concerns every 
scientific man inthe country. In be- 
half of such men, and there are many, 
we protest against the attitude of Scz- 
ence, as indicated by the quotations 
we have made. It is not a question 
of policy or good taste on the part of 
the conductors of what should be an 
authoritative and trusted scientific pa- 
per; it is a matter of justice. Our 
scientific observers have a right to de- 
mand adequate recognition in the col- 
umns of Sczezce, or at least that their 
work shall not be belittled and ig- 
nored, no matter in what field they 
may be engaged. They have a right 
to demand that criticisms in that pa- 
per be written without bias, and by 
persons who are familiar with the 
subjects they treat. Such an unjust 
and unnecessary assertion as we have 
quoted must seem hard to one worker 
whom we might name, who is con- 
ducting his investigations at his own 
expense, and at such sacrifices as only 
an earnest and careful worker would 
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be willing to make—certainly not the 
writer of that paragraph, for the thor- 

_ oughly earnest worker is never hasty 
to criticise the labor of his fellows. 

If Sczezce did not hold itself so far 
above some of its less pretentious co- 
temporaries, in their more limited and 
avowedly less profound departments 
of scientific research, it would doubt- 
less find information that would pre- 
vent statements so injurious to the 
prospects and discouraging to the pro- 
moters of American scientific work in 
their special departments. 
Upon microscopical subjects, this 

JouRNAL, in spite of its unpretentious 
size and character, possesses some 
claim to recognition even from its 
superiors in other fields, and how- 
ever humble it may be in the eyes of 
those who despise ‘ microscopists’ as 
a class of unscientific amateur observ- 
ers, certain it is that no reader of this 
JourNAL would have made the bold 
assertion quoted above, or allowed it 
to pass unchallenged. 
May we not look in future with 

more confidence to a fair recognition 
of: American scientific work in the 
columns of Sczezce, and trust that 
the writers of reviews and criticisms 
will hereafter not fail to recognize the 
claims of their own countrymen. 

fe) 
Postau Crus Boxrs.—Our re- 

marks of two months ago concerning 
_ the operations of the postal club have 
met with a rejoinder from one of the 
officers that is very satisfactory to 
us. He writes what we can well 
believe: ‘I assure you that the 
work done is quite equal to that 
needed to run an extensive and prof- 
itable business. * * * Your re- 
marks are tinely.) we or! There 
are some who must go—they don’t 
help with their contributions, they 
obstruct the workings of the club by 
their disregard of the rules, etc.’ 

Box E reached us June 25th, con- 
taining five slides, No. 3 missing :— 

1. Pleurosigma angulatum. L. 
H. Noe. Mounted in mono-bromide 

tion 1.658. ‘A one-half inch of max- 
imum angle of 65°, made fifteen years 
ago, will show the striz, and a one- 
quarter inch, 135° dry, shows them 
with the A eye-piece power 240 or 
less.’ 

2. Spongilla, a Fresh-water Sponge 
found in a small pond in the White 
Mountains. Samuel Lockwood. An 
excellent description is appended. 
Such preparations and explanations 
are just what the club needs. The 
mount has been damaged and re- 
paired twice, but still enough of the 
sponge remains for examination. 

4. Section of Tongue of an Infant 
showing Striated Muscular Fibre. R. 
H. Chase. A very fair section and 
an attractive object, without any de- 
scription. 

5. Section of Small Intestine of 
| Kitten, showing Muscular Structure. 
Amos Seip. Sections not very per- 
fect, and no description. 

6. Fungus found on the Upper Sur- 
face of May-apple Leaves. Eugene 
A. Rau. The fungus is &czdium 
podophylli. ‘This also is a well-de- 
scribed preparation, as well as a good 
one for examination. 

NOTES. 

—The following notice from Prof. J. C. 
Arthur deserves attention :— 

‘Microscopists who make botanical ob- 
servations should bear in mind that the 
meetings of the Botanical Club of the A. 
A. A. S. offer an admirable opportunity 
for presentation of short papers, isolated 
observations, and the discussion of minor 
topics which may not be sufficiently 
weighty to be brought before the biologi- 
cal section of the Association. The meet- 
ings are open to all interested in botany. 
The place and time for each day will be 
given upon the daily programme of the 
Association.’ 

—Microscopists will regret to learn that 
owing to failing health Mr. L. R. Sexton 
has been obliged to give up business. 
Mr. Sexton has been favorably known to 
microscopists for a number of years, and 
has sold many of the productions of the 
well-known optician, E. Gundlach. For 

of naphthalim, with index of refrac- ' some time his health has been failing, and 
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at the beginning of this year he was doubt- 
ful of his ability to carry on his business 
long. We regret to learn that necessity 
has compelled him to make the sacrifice 
of his business ; but it has gone into good 
hands, and will hereafter be conducted by 
the Bausch & Lomb Optical Company. 

—Mr. A. W. Bennett has investigated 
the reproduction of zygnemacez, and finds 
that there are indications of a sexual char- 
acter in the conjugating cells, the female 
cells being the larger in diameter and 
length. The cell-contents in conjugation 
always pass in the same direction. These 
observations can be submitted to critical 
examination by any person with a good 
microscope and eye-piece micrometer, and 
we commend them as worthy of atten- 
tion. 

—Mr. G.B. Buckton, author of a ‘Mon- 
ograph of the British aphides,’ describes. 
a method of mounting aphides which 
may doubtless be advantageously applied 
in mounting small insects. It is given as 
follows in the Journ. R. Micr. Soc.:— 

‘Five or a dozen spots of fluid Canada 
balsam should be dotted on a slide from 
the head of a pin, and by means of a hair- 
pencil as many living insects transferred 
to them. ‘‘The specimens at once ad- 
here, and if the spots are small the in- 

. sects spread out their limbs naturally, 
with a view to escape. They may be fixed 
on their backs or otherwise, according to 
the views desired.” 

‘A very thin glass cover, or, if very 
high magnifying powers are wanted, a 
small disk of clear mica, is laid over the 
insects, and then one or more drops of | 
the fluid balsam are delivered from a glass 
rod at one of the sides of these covers. 
The balsam runs slowly under by capil- 
larity, and it drives all the air before it, 
the small weight of the cover assisting it 
to spread, until the whole area is filled.’ 
* * %* “To spread the wings of a small 
insect, the above-mentioned small dots 
may be made ina row. The belly of the 
specimen is applied to the middle spot, 
and by a bristle one wing may be applied 
to the dot on the one side and the other 
wing to the third dot.’ 

—We are requested to give place to the 
following notice :— 

_ ‘At the meeting of the American Med- 
ical Association held at Washington in 
May last, an Amendment to Regulation 
ii was adopted, which provides that— 

‘“Membership in the Association shall 
be obtainable by any member of a State 
or County Medical Society recognized by 

the Association, upon application endorsed 
by the President and Secretary of said 
Society ; and shall be retained so long as 
he shall remain in good standing in his 
local Society, and shall pay his annual 
dues to the Association.” 

‘Applications for membership, in the 
manner specified above, accompanied 
with FrvE DoLuars for annual dues, 
should be sent directly to the Treasurer, 
Dr. Richard J. Dunglison, Lock Box 1274, 
Philadelphia, Pa., on receipt of which the 
weekly Journal of the Association will be 
forwarded for one year to such member. 

‘WILLIAM B. ATKINSON, M. D.., 
‘Permanent Secretary.’ 

—It will be seen from our advertising 
columns that Dr. H. H. Chase not only 
sells some good objectives, but also now 
offers some test objects for them, mounted 
in a medium having an index of refraction 
of 2.42. This should soon settle the ques- 
tion of the dotted appearance of Amphz- 
pleura pellucida. 

—Scarcely do we hear of Mr. Sexton’s 
retirement from the microscope business 
than Mr. E. Gundlach sends us a circu- 
lar announcing a new business connection, ~ 
whereby he will be enabled to continue 
the manufacture of objectives. He prom- 
ises ‘first class and strictly uniform work 
at reasonable prices.’ We wish him the 
success he merits. A new priced cata- 
logue has been issued by the Gundlach 
Optical Co., of Rochester. 

—An Allegheny physician, having his 
suspicions aroused that there was some 
trick about the living things found in the 
water on the South Side when examined 
under a microscope, found that a peddler 
of microscopes had led to all the trouble. 
The attention of Dr. Shillito, of Allegheny, 
was called to the matter. Dr. Shillito 
possesses one of the finest microscopes in 
the country, and is an expert in all mi- 
croscopical matters. He examined one of 
the peddler’s plates and found that the 
‘wrigglers’ were what are known as sour- 
paste lizards. These creatures, invisible 
to the naked eye, are generated by sour- 
paste. The paste can be dried and kept 
for years. A drop of water will dissolve 
it and reanimate the thousands of lizards 
that it contains. The peddler was hunted 
up and forced to divulge his secret. He had 
in his. vest pocket a small bottle filled 
with sour paste in liquid form. On enter- 
ing an office he would offer to show the 
impurities in a drop of water. The drop 
would be brought to him on his glass 
plate. In the most natural manner pos- 



160 THE AMERICAN MONTHLY. 

sible he would draw his toothpick, which 
was sticking in the invisible bottle, and 
spread the water over the surface of the 
glass. Just enough of the sour paste ad- 
hered to the toothpick and was deposited 
on the glass to carry a number of the liz- 
ards with it. The glass, so prepared, 
would be placed under the magnifier, and 
the water would be found to be alive with 
transparent lizards that seemed never 

- tired of flashing back and forth under the 
glass. ~ Dr. Shillito exposed the trick to 
a number of friends last evening, after 
having successfully made them believe 
that it was the water alone that they were 
examining.—/Vewspaper. 

—We learn from a letter of Mr. E. C. 
Bousfield to Sczence Gossip that at some 
future time there is likely to be published 
a monograph on rotifers by Dr. Hudson, 
many fine drawings for which are ready. 
The same writer mentions the fact that the 
male of the common Aoézfer vulgaris has 
not yet been described, and of about two 
hundred known species at least seventy 
per cent. of the males have yet to be found. 

—The Alumni Association of Jefferson 
Medical College has inaugurated a move- 
ment to secure, in some medical school, ° 
the endowment of a memorial professor- 
ship, to be designated the S. D. Gross 
Professorship of Pathological Anatomy. 
‘‘The profession at large, the personal 

friends of the late Professor Gross, and 
others interested in elevating the standard 
of medical education, are cordially invited 
by the undersigned to participate in this 
graceful recognition of conduct and ser- 
vices which have largely helped to estab- 
lish the high standard of excellence to 
which surgery has attained throughout 
the United States, and served so much to 
dignify the repute of American medicine.’ 

Contributions may be sent to Dr. R. J. 
Dunglison, treasurer, lock box 1274 Phil- 
adelphia P. O., and will be acknowledged 
in the columns of the Medical News of 
Philadelphia. 

NOTICES OF BOOKS. 

The Course and Growth of the Fibro-vas- 
cular Bundles in Palms. By John Cas- 
per Branner, B.S. (Pamphlet, pp. 24.) 
The substance of this pamphlet was 

read before the American Philosophical 
-Society in October, last year. The author | 
begins with a reference to the unsatisfac- 
tory character of the work of early bota- 
nists relative to the peculiarities of endoge- 

[August. 

nous growth, based upon the supposed 
course of development of the fibro-vascu- 
lar bundles of the palms. The difficulties 
in the way of thorough investigation are 
stated, and the literature of the subject 
briefly reviewed. The theories of the 
principal observers are concisely stated 
and followed by the author’s own obser- 
vations, which have led to important con- 
clusions. It is not possible to do justice 
to this ‘small but concisely written and 
illustrated. pamphlet, which is of great in- 
terest to microscopists as well as botanists, 
in this place. 

The subject is worthy of a careful re- 
view, which will be prepared in future for 
this JOURNAL. 

Fibrine and Bacteria. By Thos. Taylor, 
M. D., microscopist, Washington, D. 
C. (Pamphlet, pp. 5.) 
This is a reply to the statements of one 

Dr. R. R. Gregg, whose observations upon 
this subject have been severely criticised 
by a writer in these columns. The sub- 
ject is scarcely worthy the attention it has 
received. 

Exchanges. 
Exchanges are inserted in this column without charge. 
[They will be strictly limited to mounted objects, and 

material for mounting. ] 

Echinus spines of various species offered to any 
person who will send in return three good sections 

Box 630, Washington, D. C. 
- of the same. 

Wanted—Diatoms on seaweeds and in muds, from 
all the tropic seas. Offered a large quantity of fine 
selected diatoms and other slides, or cash. 

J. C. RINNBOCE, 
14 Simmering, Wien, Austria. 

Will exchange well mounted slides for others well 
mounted. 

H. H. PEASE, 
1271 Broadway, N. Y. 

Living red Astasia nematodes (Euglena viridis) 
and Volvox sent on application, or mounts of the same 
in exchange for algz, fungi, or infusoria. 

J. M. ADAMS, 
Watertown, N. Y. 

Material for mounting of all kinds wanted in ex- 
change for other first-class unmounted objects in great 
variety. 

M. A. BOOTH, 
Long Meadow, Mass. 

Will exchange very thinly cut and well-stained his- 
tological and pathological slides for other histological 
and pathological slides. Will also exchange a limited 
number of histological for other slides of various kinds. 

H. L. WHITNEY, M.D., 
German Hospital, Girard ave. and 2tst st., 

Philadelphia, Pa. 

Will exchange good slides of micro-fungi, various 
Diatoms zz sztz on alge, chemical crystals, and a fine 
selection of stellate hairs on leaves of plants, for other 
good slides, 

JAS. E. WHITNEY. 
Rochester, N. Y, 
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American Society of Microscopists. 

This Society held its annual meet- 
ing, 
Rochester on the rgth, 20th, and 
21st of August. For the following 
account of the proceedings we are 
indebted to the very full reports pub- 
lished in the Rochester Hera/d, 
which, although not official, bear 
evidence of unusually careful prepa- 
ration for reports of the kind. 

under favorable auspices, at | 

The address of welcome was de- | 
livered by Mr. H. F. Atwood, who | 

‘matic Blood,’ written by Dr. Ephra- was followed by the Hon. C. R. Par- 
sons, mayor of the city, who also 
spoke a few words of cordial greet- 
ing. 

The president of the Society, the 
Hon. J. D. Cox, briefly replied. Dr. 
Dallinger and Mr. A. W. Bennett, | 
of England, were present. 

Dr. Dallinger made a short ad- 
dress, in the course of which he said 
that it was a matter of great interest 
to him to be present at the meet- 
ing. As the representative of the 
Royal Microscopical Society he said 
he desired to express his appreci- 
ation of the work being done by 
the American organization. The 
speaker referred to the fact that light 
had been thrown on the causes of 
disease by the researches of micro- 
scopists. The microscopists were 
grappling with the source of diseases, 
and were endeavoring to rid society 
of its deadliest evils. In conclusion, 
the speaker said he presented the 
most cordial greeting to the Society. 

Mr. Bennett was introduced, and | 
referred to the vast amount of work 

being done by the American Society. 
He also emphasized the benefits to 

be derived from a society devoted to 
practical study and use of the micro- 
scope. 

Secretary D. S. Kellicott read a 
letter from Professor Swift, inviting 
the members to the Warner observa- 
tory after the evening exercises; and 
a letter from Messrs. Bausch & Lomb 
was read, inviting the members to 
visit their manufactory at 7.30 Wed- 
nesday evening, when all the depart- 
ments would be in working order. 

Dr. George E. Blackham read a 
paper on the ‘ Morphology of Rheu- 

im Cutter, of New York, who was 
unable to be present. 

A. W. Bennett followed with the 
| following paper on ‘ Fungi Found in 

Sewerage Affluents :’— 
‘T have recently been engaged in 

examining the nature of the vegetable 
organisms found in the effluent water 
from works for the purification of 
sewage, with a view of ascertaining 
whether they give evidence of the 
purification having been inefficiently 
effected. Among the organisms found 
in these circumstances is a very re- 
markable one, some account of which 
I thought might interest the members 
of the American Association of Mi- 
croscopists. This organism occurs 
abundantly in the effuent water from 
sewage works, and is well known to 
English sanitary engineers under the 
name of the ‘‘sewage fungus.” It 
forms dense, flocculent, grayish- 
white masses attached to the bottom 
and sides of the channel, or to ordi- 
nary green alge. Under the micro- 
scope it is seen to consist of an im- 
mense quantity of colorless threads, 
with but little or no chlorophyll, full 
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of granular protoplasm, and contain- 
ing a number of bright, strongly re- 
fractive globular particles. It is the 
Beggiatoa alba of Voucher. The 
filaments are branched, either dicho- 
tomously or laterally, and the cells 
are frequently remarkably constrict- 
ed, both above and below the septa. 
The globular refringent particles 
have been determined by German 
experimenters to consist of pure sul- | 
phur, and are most commonly situ- | 
ated immediately below each septum, | 
but sometimes towards the centre of | 
a cell, or more generally diffused. i 

‘The systematic position of Beg- 
gtatoa is somewhat obscure. Topf 
places it without hesitation among 
the lowest section of fungi, the schi- 
zomycetes, which form one division 
of Sachs’ primary class of protophyta. 
It may, in fact, be regarded as the 
leptothrix condition of an organism 
of this class, having also its corre- 
sponding bacillus, coccus, and _ spi- 
rillum conditions. On the other 
hand, it appears to be closely allied 
to the oscillatoria through Cvezo- 
thrix. The source of the globules of 
sulphur contained in this organism is 
a very interesting question. The 
Beggtiatoa is not necessarily indica- 
tive of partially decomposed sewage ; 
it occurs also in the effluent water 
from manufactories, especially sugar | 
factories and tanneries, etc., thermal 
sulphur springs, as well as in drains. 
It appears, therefore, to have the 
power of extracting sulphur, not only 
from decomposing organic matter, 
but also from the minéral sulphates 
dissolved in spring water. Sulphur 
may be set free in this way by the 
mutual decomposition of soluble sul- 
phides and sulphites. Independently 
of the source of sulphur is the organic 
matter present in the sewage itself. 
There is an abundant supply of this 
element in the substances used for 
purifying or precipitating the sew- 
age, which are usually sulphate of 
alumina, lime, and protosulphate of 
iron. The growth of the so-called 
sewage fungus must undoubtedly, | 

therefore, be regarded as evidence of 
the presence in the water of an ab- 
normal amount of sulphates, derived 
either directly from sewage or the 
substances used in precipitating it, or 
in other ways in manufactories. But 
there seems no reason to believe that 
it will itself have any injurious effects 
on the water. It is difficult to see 
how the sulphur, once set free, can 
again combine with hydrogen to form 
sulphuretted hydrogen gas, as long as 

. the organism is growing in the water. 
Indeed, if allowed to accumulate and 
periodically removed, it may tend to 
purify the water by abstracting from 
it some of the undue proportion of 
sulphur.’ 

Dr. Dallinger and Professor Latti- 
more briefly discussed the paper, em- 
phasizing the necessity of making 
such researches as that described in 
Mr. Bennett’s paper. 

William J. Lewis, of Hartford, 
read the following paper on ‘ Hair, 
Microscopically Examined and Med- 
ico-legally Considered :’— 

‘In the field of forensic medicine, 
however, we necessarily must regard 
the microscope as being in the in- 
fancy of its service. I need only re- 
mind you that in this branch of our 
work no one subject, probably, has 
received such careful and thorough 
study as that of blood-stains ; and yet, 
after years of pains-taking research 
and experiment—years of attentive 
labor by many of the brightest lights 
whose names and whose works have 
illumined the annals of science—let 
me ask who, at the present day, aided 
.by the most accurate instruments at 
our command, is able and willing to 
enter the witness box and swear, 
without reserve, that a certain stain 
which has been submitted to him for 
an examination was made by human 
blood? If, then, in stains existing 
under many varying conditions and 
circumstances, but which are readily 
demonstrated to be blood, we are yet 
unable to distinguish human from 
animal blood with absolute certainty, 
we see how important it becomes to 5 
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utilize all corroborative proof within 
our reach which may assist in deter- 
mining the kind of blood under in- 
spection. And where may we look 
for this additional information? Evi- 
dently in the clot or stain itself. It 
probably seldom occurs in a murder- 
ous assault that blood stains, found 
on the weapons used, are formed 
without entangling in their substance 
more or less extraneous matter, and 
this material is not unfrequently hair 
or textile fibres of one sort or another 
which, when examined by the micro- 
scopist, will disclose presumptive 
proof. Such evidence may assist in 
‘delivering into the hands of justice 
the perpetrator of a crime who might 
otherwise successfully elude detec- 
tion, or it may with equal force estab; 
lish the innocence of a suspected per- 
son. What the microscopist may do 
to assist in determining questions of 
this nature, it is the purpose of this 
paper to briefly touch upon, and more 
especially to consider that feature to 
which we have alluded in speaking 
of hair and filamentous substances 
generally in their relation to legal 
medicine. 

‘If the object under observation is 
that of hair, it becomes at once neces- 
sary to determine, if possible, whether 
it is human or animal; and, if found 
to be of the latter kind, whether it is 
of its original, natural color, or has 
been stained by the dyer. To become 
practically familiar with the many 
varieties of fur, such as are in com- 
mon use as articles of wearing appa- 
rel, and to recognize the changes in 
hue wrought in hair by dyes to which 
it has been subjected, opens up an 
important ‘and extensive field to the 
forensic microscopist, and one which 
as yet has received but comparatively 
little attention. The importance of 

'. closely inspecting weapons, and of 
carefully examining hair found upon 
them,'may best be shown by a few 
illustrative cases. In a case quoted 
by Dr. Taylor, a hatchet, having 
clotted blood and hair adherent to it, | 
was produced as evidence against an 

accused person, under whose bed the 
weapon had been found. This, with 
other circumstantial evidence, had 
turned public opinion strongly against 
the prisoner ; but when the hair was 
examined it was found not to be hu- 
man, but to have been taken from the 
body of some animal. This circum. 
stance led to a more complete sifting 
of the evidence, and the prisoner was 
acquitted. It turned out that the 
prisoner had killed an animal with 
the hatchet, and had carelessly thrown 
the weapon under his bed. Some 
years since a little girl was murdered 
in one of our large cities, and the ap- 
pearance of wounds which had been 
inflicted upon her head indicated that 
the weapon used was some blunt in- 
strument. A club stained with blood 
was found near by. The counsel for 
the accused person endeavored to 
show that the club had been used by ~ 
the prisoner for the purpose of killing 
pigeons. The club was submitted to 
examination, and there were found in 
the clots thereon and in the splintered 
portions of the weapon certain hairs 
which were identified by others and 
myself as fine hairs from a human 
head. By comparison, they were in 
every respect precisely like hair taken 
from the head of deceased. 
‘In the case of an alleged murder 

in Connecticut, where the charred 
bodies of two women had been found 
in the debris of their dwelling, which 
had burned to the ground, I was em- 
ployed by the State to make an ex- 
amination of certain pieces of half- 
burned cloth, some _partly-singed 
hair, and numerous other fragmen- 
tary substances. I found considera- 
ble blood in unburned portions of the 
cloth, but, owing to the high temper- 
ature to which it had been exposed, 
the corpuscles could not be sufficient- 
ly restored to determine, even ap- 
proximately by the aid of microme- 
try, whether they were of human or - 
animal origin, and it was not known 
whether there was an animal in the 
house at the time of the fire, or not. 
I found, however, some hair which 
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nad been matted together by blood 
previous to its being heated, and was 
able in that case to show that the hair | 
was from the head of an adult dark- 
complexioned person. One of the 
most important features developed 
during this trial was the ability to 
show that the blood in the meshes of 
the hair was ante-mortem. 

‘In cases of forensic microscopy 
the importance of a careful exami- 
nation of all minute fibres found upon 
weapons cannot be too strongly in- 
sisted upon. A case is related where 
a razor was found which belonged to 
a prisoner, on which were some small 
fibres imbedded in blood, which, ex- 
amined under a high magnifying 
power, proved to be cotton. In cut- 
ting the throat of his victim, the 
murderer has also cut through the 
cotton strings of her night-cap. The 
similarity of the cotton fibres on the 
razor belonging to the prisoner and 
those of the strings on the deceased 
woman’s night-cap was fully estab- 
lished. In another case, a_ knife 
which had been used to inflict a fatal 
wound, and which had been wiped 
afterward, contained in its depres- 
sions and irregularities, as well as 
between the layers of the handles, 
coagula of recent blood mixed with 
rust. One remarkable circumstance 
brought out by the microscope ap- 
peared to connect the weapon with 
the prisoner. In a small coagulum 
found on the knife, dried and fixed to 
the blade, were some woollen fibres 
of a peculiar purple brown dye. 
These corresponded exactly to the 
fibres of the woollen jacket which the 
prisoner wore. In examining hair 
for the sole purpose of determining 
whether it came from man or animal 
we will find sufficiently characteristic 
differences in that portion known as 
the shaft, and we will, therefore, limit 
our remarks to that part only, which, 
in fact, is often the only portion of 
the hair we are able to obtain in 
medico-legal practice. The appear- 

ance of the hair shaft varies consider- 
ably in different persons, as it does 

also in the same person upon different 
parts of the body ; but there is, never- 
theless, the same general structure 
which enables us to identify it with 
little difficulty when under the mi- 
croscope. Before entering upon the 
distinguishing features of human from 
animal hair, it will save repetition if 
we first briefly refer to the general 
structure of the hair shaft. 
‘When we examine a hair, prop- 

erly mounted under a low or medium 
power, we can usually discern at once 
its two principal anatomical parts, 
the cortex and medulla. The me- 
dulla, forming as it does a dark cen- 

_tral axis in the haigieivestirestne 
appearance of a tube—an illusion 
which led some of the earlier observ- 
ers into error. A thin transverse 
section of the shaft at once corrects 
this impression and shows the me- 
dulla to be composed of cells of vari- 
able size and shape. These cells 
usually contain dark, coarse spots 
which were at one time supposed to 
be deposits of pigment, but have since 
been shown to consist of air. This 
can be easily demonstrated by allow- 
ing a longitudinal section of hair to 
soak in some volatile oil, when the 
air will be displaced by the oil, and 
the spots disappear and again reap- 
pear upon evaporation of the oil. 
The size and shape of these medullary 
air cells, as we shall see later on, 
form one of the most noticeable dis- 
tinctions between animal and human 
hair. The linear portions or cortex, 
which surrounds the medulla, is made 
up of flat and generally nucleated 
cells, the borders somewhat overlap- 
ping each other. The minute anat- 
omy of the cortex cannot be made out 
without first subjecting the hair to 
special preparation. By treating a 
human hair, preferably a white one, 
with caustic soda or potash, the cell 
walls become plainly visible ; and, by 
desiccation in warm nitric or sulphu- 
ric acid, the individual cells may be 
obtained, showing oftentimes with 
beautiful distinctness their elongated 
nuclei, and frequently in dark hair, 
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pigment markings. The cortex of a 
human hair, especially, is hard, 
tough, and yet elastic. This permits 
of brushing, combing, and of even 
much rougher treatment without in- 
jury to its normally smooth contour. 
We would remark, in passing, that 
this is a point of some value in fo- 
rensic microscopy, as we frequently 
find dents, of more or less depth, in 
hair taken from weapons which have 
been used in assaults. Such dents 
or other injuries to the cortex, when 
observed in hair remaining on the 
victim’s head, may lead to a presump- 
tion as to the kind of weapon used. 

‘ With these remarks we may now 
inquire into the characteristic distinc- 
tions which exist between human hair 
and animal hair. For the purpose 
of convenience they may be consid- 
ered under the following heads, viz: 
First, The relative proportions of the 
cortical and medullary structures. 
Second, The size, shape, and arrange- 
ment of the medullary cells. Third, 
The size, shape, and arrangement of 
the superficial cortical cells. Fourth, 
The size and shape of the hair shaft. 

‘ First, the relative proportion of the 
cortical and medullary structures. In 
animals, the medulla almost always 
forms a much larger proportion of 
the hair shaft than in man, though 
there are a number of exceptions to 
this general rule. In hair from cer- 
tain quadrumana, the monkey for 
example, the relative proportion of 
medulla is about the same as in the 
hair from man, though its appear- 
ance is different. 

thickness of the cortical structure, 
while, conversely, the lighter, more 
pliable, and spongy the hair the 
greater is the proportion of the me- | 
dulla. This rule is well illustrated 
In such typical examples as the pig’s 
bristle, intended more for protection 

The stronger and | 
denser the hair, the greater is the | 

than warmth, with its hard, horny | 
cortex and proportionally small me- 
dulla, and on the other hand the soft, 
pliable, though coarse hair of the 
deer, with its thin delicate cortex and 

full spongy medulla, evidently con- 
structed as much for warmth as pro- 
tection from violence. So universal 
is this rule that, with a full knowledge 
of the life history of a given animal, 
we can form an opinion as to the 
relative proportion of cortical and 
medullary structures with consider- 
able accuracy, even before we have 
made a microscopic observation. 

‘ Second, size, shape, and arrange- 
ment of medullary cells. In human 
hair we find the medullary cells of 
variable size, irregularly round, that 
is, in such diverse shapes as globu- 
lar cells assume when in close and 
crowded aggregations. They differ 
in general appearance from the cor- 
responding cells in most hairs of 
animal origin. They are smaller, 
more crowded, and unless specially 
prepared, less distinct than the me- 
dullary cells in animal hairs of the 
same diameter. In hair from most 
of our domestic animals we find the 
size, shape, and arrangement of these 
cells to be so totally unlike those in 
human hair as to be contradistin- 
guished at a glance when properly 
mounted and viewed under a good 
glass by transmitted light. In the 
rodentia, for example, these cells are 
mostly arranged in pretty regularly 
longitudinal lines, the medulla in the 
finest hairs being composed of but a 
single row of more or less distinctly 
separated cells. 

‘ Third, the size, shape, and arrange- 
ment of the superficial cortical cells. 
In human hair these are thin, flat, and 
usually fusiform, superimposed flatly 
one on another, and overlapping so as 
to give the appearance of very fine 
irregular transverse striz on the sur- 
face of the hair, and a delicate ser- 
rated edge on the outer borders. The 
projection of these superficial cortical 
cells is only equal to the thickness of a 
single cell. On the other hand, in ani- 
mal hair, where the cortex at all re- 
sembles that of human, the striz are 
coarser, more distinct, the lines more 
widely separated and the edges gen- 
erally more deeply serrated. In many 
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hairs the projection of the superficial 

cortical cells is so great that instead 
of the striated appearance, we have a 

rough surface thickly studded with 
obliquely projecting points or spurs ; 
or we may find the scales arranged 

in handsome whorls at regular inter- 
vals as in the hairs of some bats. 

‘Fourth, the size and shape of the 
hair shaft. Hairs from different parts 
of the same person or animal vary in 
size. So also do hairs from the same 
animal, when collected at different 
seasons of the year, vary considerably 
both in length and thickness. As 
a means of identity the diameter of 
the human hair is important when 

considered in connection with a con- 
siderable number of measurements 
made from hairs from a known source. 
Measurements taken of the diameter 
of a hair for the purpose of ascer- 
taining whether it is of human or 
animal origin are of little or no use, 
but measurements made of the thick- 
ness of the cortex and diameter of the 

medulla, whereby the relative propor- 
tion of each may be obtained, are of 
considerable value. 

‘The shape of hair varies in per- 

sons and in animals. Hair from the 

human scalp is cylindrical and with 
smooth contour, while animal hairs 
are of various shapes—some oval, 
others branched, and many are con- 
stricted in diameter at regular inter- 
vals along the shaft. Of the latter 
kind we may mention that of the 
mouse, where we find the hair is 
round and contains a number of rows 
of medulla cells which gradually 
diminish at the constricted part, and 
increase in numbers as we examine 
the larger part, and so on through the 
entire length of the shaft, producing 
several symmetrical contractions and 
expansions in the hair.’ 

In discussing the paper Dr. Stowell 
said he had been given a rib of some 
animal, covered with hair. He had 
at first thought this covering. was a 
parasitic growth, but an examina- 
tion showed that the hair, if such 
it was, grew from the centre of the 

bone. Dr. Dallinger said it was 
a fact worthy of notice that the hair 
of different races was dissimilar in 
some particulars. J. D. Hyatt, of 
Morrisania, said the fact that hair re- 
mained unchanged for years was 
proved by an experiment he had 
made. He had examined the hair of 
a Peruvian mummy at least 300 years 
old, and found that it did not differ 
from a young person’s hair with 
which he compared it. 

In the evening, ex-Governor Cox, 
president of the Society, delivered his 
annual address in the city hall. The. 
speaker was introduced by Professor 
S. A. Lattimore, of the University of 
Rochester. The address was in one 
sense a memorial of one of the most 
distinguished members of the Society, 
Robert B. Tolles, one of the pioneers 
in the introduction of modern wide- 
angled lenses, and in whose death, 
which occurred within the last year, 
the scientific world sustained a great, 
almost an irreparable loss. The 
speaker gave a historical sketch of 
the great debate over the practicabil- 
ity of enlarging the aperture of micro- 
scope objectives beyond the maxi- 
mum angle in air in which Tolles’ 
part was by common consent the 
leading one practically. President 
Cox endeavored to show by a careful 
review of the discussion that Tolles 
deserved to rank high in it for clear 
and accurate scientific comprehen- 
sion of the principles to be applied, 
and that he had passed beyond the 
field of the skilful artisan into that of 
a systematic and able investigator 
who worked toward valuable results 
by the proper application of well-un- 
derstood laws. 

The address occupied an hour and 
a half in its delivery. _ 

After the address in city hall about 
fifty members of the Society visited 
the Warner observatory in response 
to the invitation of Professor Swift. 

The second day’s session was 
opened by a paper by Prof. D. S. 
Kellicott, treating of new species of 
infusoria discovered by him during 
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the year. 
read a memoir of Robert B. Tolles. 
It is too long to publish in full, but 
we give the principal part of it as 
follows :— 

‘Il am indebted, for most of the 
facts now presented, to the kindness 
of Mr. and Mrs. A. M. Lewis, of 
Chiczgo, Ill., the sister and brother- 
in-law of the subject of this paper. 
The story is a simple and touching 
narrative of the struggle of genius 
with poverty and ill-health, of steady 
persistence in the face of apparently 
insumountable obstacles, and of final 
and triumphant success, when he 
finally yielded to the fatal malady 
whick had so long tortured him, and 
died in the hospital, leaving scarce 
enough of this world’s goods to de- 
fray his funeral expenses, but univer- 
sally acknowledged as among the 
first, if not, as many of us believe, 
the vety first optician of his time. 
The stary of his life is as follows :— 

‘Robert B. Tolles was born in 
Winchester, Litchfield county, Conn. 
He was the son of Elisha and Harriet 
Tolles, and the second of five chil- 
dren, two sons and three daughters, 
of whom the daughters only are now 
living. They are Mrs. Helen M. 
Clarke, with whom he made his 
home for the last few years of his 
life, and Mrs. Mary A. Grant, both 
in Boston, Mass., and Mrs. Harriet 
S. Lewis,in Chicago, Ill. His early 
life was spent at home on his grand- 
father’s inn near by, where he 
worked to aid in supporting the fam- 
ily, who were very poor. His edu- 
cational advantages were very lim- 
ited, being only those offered by the 
common district school. He was, 
even then, an eager seeker after 

knowledge, and earnestly desired a 
collegiate ¢ducation, but poverty and 
ill-health ¢ombined to prevent him 
from attaining this object of his am- 
bition. At the age of eighteen he 
suffered from a very severe attack of 
pleurisy, from the effects of which he 
never wholly recovered, and which 
probably laid the foundation for his 

Dr. George E. Blackham | life-long sufferings. His father, from 
' whom he doubtless inherited much 
of his genius and skill, was an in- 
ventor, and several of his inventions 
were patented, but he seems to have 
realized very little pecuniary advan- 
tages from them—partly, no doubt, 
because his poverty prevented him 
from developing them. He died of 
cholera, in Cincinnati, Ohio, in 1848. 

‘ After the death of his mother, in 
1843, Robert, just then of age, went 
to visit an uncle residing near this 
city—Rochester, N. Y.—performing 
much of the journey on foot, as he 
was too poor to afford the luxury 
of traveling by public conveyance. 
When his visit was finished he started 
for New-York city, stopping on the 
way at Canastota, N. Y., when a 
happy chance led him to the little 
workshop where Charles A. Spencer 
was turning out the wonderful opti- 
cal work which was at once the ad- 
miration and the despair of the old- 
world opticians. The young Yankee 
boy looked about him, and in that 
moment saw his life-work before 
him. ‘‘ Here,” said he, ‘‘ is the place 
and the work for me.”’ Soon after he 
entered the service of Mr. Spencer as 
an apprentice, and as apprentice and 
journeyman he remained with him 
till 1858, when he started in business 
on his own account in a little loft in 
Canastota. 

‘In 1867 he received, through Mr. 
Charles Stodder, a proposition from 
several Boston gentlemen to remove 
his business to that city and organize 
it under the name of the Boston Op- 
tical Works, with himself as superin- 
tendent. The offer was accepted and 
the business carried on in this way 
for four years, when it was deemed 
best to place the business entirely in 
his hands, and from that time until 
his death, on the 17th of November, 
1883, R. B. Tolles and the Boston 
Optical Works were one and the 
same. In 1853 he married Miss 
Freelove S$. Dickey, but after less_ 
than a year of matrimonial happiness 
was left a widower, as she died in 
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March, 1854. Mr. Tolles combined 
many qualities essential to the great 
work of his life, the improvement of 
the microscope. To great theoretical 
and practical knowledge of the sci- 
ence of optics he united mechanical 
and inventive genius and marvellous 
skill of eye and hand. While still in 
the service of Mr. Spencer he devised 
the form of cover-correction for ob- 
jectives in which back and middle 
combinations have a rectilinear mo- 
tion only, and the front remains en- 
tirely stationary. In 1853 he invented 
and patented his solid eye-piece. In 
1858 he made his first immersion ob- 
jectives, though, of course, this plan 
was not original with him. In 1858 
he constructed objectives with two 
fronts, one to be as an immersion and 
the other dry. In August, 1873, he 
made the great step forward which 
placed him at the head of his profes- 
sion, the Columbus of a new era of 
microscopy. He made an immer- 
sion one-tenth with an aperture 
greater than that corresponding to 
infinitely near 180 degrees in air. It 
was a three-system lens, and had an 
aperture of more than 110 degrees in 
balsam, or 1.27 N. A. The same 
month he made his first lens of the 
duplex front formula a one-fifth, gly- 
cerin immersion of 110 degrees bal- 
sam angle. Both passed into the 
possession of the Army Medical Mu- 
seum at Washington, and both were 
practically homogeneous immersion 
lenses, as they gave the very best re- 
sults when immersed in soft balsam, 
which had been brought as nearly as 
possible to the same index of refrac- 
tion as the crown-glass of which their 
front lenses were made, viz., 1.525. 
The importance of this bold step and 
its influence upon the progress of mi- 
croscopy can scarcely be estimated at 
this time, but it is certain that it was 
the cause of a revolution of opinion 
and practice among users and makers 
of microscopes all over the world. 

‘Mr. Tolles was the inventor of 
many other devices and appliances 
for the microscope. In 1866 he in- 
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vented and patented his stereoscopic 
binocular eye-piece ; in 1878 he re- 
ceived two patents for improvemeuts 
in the microscope stand. For years 
his stands were models of elegance, 
convenience, and_ stability, and | his 
mechanical stages are, I believe, un- 
equalled to-day for delicacy of gon- 
struction and perfection of working. 

‘During his last illness, wheii he 
could no longer go to his shop, he 
had his microscope brought to \the 
hospital, and there on his death-bed 
examined and tested his lenses till/the 
physician took it from him and for- 
bade his using it longer. The ampunt 
of suffering he endured can hardly be — 
estimated, but the fact is that many a 
night during the last two years 9¢f his 
life he could only get a broken|sleep 
while sitting up in his chair, tht con- 

dition of his lungs making it i 
sible for him to lie down.’ 

Professor Kellicott read an abstract © 
of a paper entitled ‘Of on 
Infusoria, with Descriptions df New 
Species.’ Dr. Frank L. James read 
a paper on the ‘ Deposition ° Silver 
on Glass.’ 
A committee consisting F Pro- 

fessor Rogers, Dr. Blackham, and 
Dr. Detmers was appointed to report 
a plan for securing funds with which 
to erect suitable monuments to the 
memory of Robert Tolles anc pees 
A. Spencer. 

At the afternoon sessign Ernst 
Gundlach read the following pape 
on ‘Improvement in Objectives : 

‘Kight years ago I presented to ae 
American Association for the Ad- 
vancement of Science a description 
of a new quadruple objective for as- 
tronomical telescopes. The general 
acknowledgment with which the pa- 
per was received, and the |high esti- 

mation of the theoretical principles 
of the invention, by scientific authori- 
ties of this country as well as Europe, 
encourage me to present to this Asso- 
ciation a description of another im- 
provement in objectives, which I ex- 
pect will be of equal value to both 
the telescope and the microscope. 
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Although I have unfortunately not 
had sufficient opportunity for prop- 
erly executing an objective of the first 
mentioned description, and thus prac- 
tically demonstrating the advantages 
of the same, I must confess that 
during the time I have become con- 
scious of a practical defect of the 
same, which is the increased number 
of lenses. I am now of the opinion 
that any improvement of objectives 
which requires additional lenses will 
always be objectionable, however | 
valuable the improvement may other- | 

wise be. The objective which I now 
wish to describe is free from this de- 
fect. It consists of two lenses only: 
one of crown and one of flint glass, 
like the ordinary objective. But the 
formula for the same is based upon a 
new principle. 

‘ My object in this paper is to show 
that for the best possible construction 
of an achromatic objective the proper 
figure or proportion of curvatures of 
the crown-glass lens is an important 
factor, submitted to a positive theo- 
retical law, and that, as a consequence 
of the neglect of this law, the present 
objective is far from having the best 
possible form. The angular aper- 
ture, or in other words, the propor- 
tion of aperture to focal distance of 
an objective, i8 limited by the spheri- 
cal aberration of the crown-glass lens, 
because the latter greatly increases j 
with the increase of the angular aper- 
ture, and consequently the aberrations 
of the higher order are increased. 
But this limit can be extended, if the 
spherical aberration of the crown-glass 
lens can be, without change of focal 
length and diameter, reduced by a 
mere change of curvature, because 
this reduction involves a correspond- 
ing reduction of the aberrations of the | 

higher order. According to this, we 
can imagine two achromatic object- 
ives which are equal in focal distance 
and aperture ; but, although the flint 
glass lenses of both havethe best pos- 
sible form for correction of the aber- 
rations of their respective crown-glass 
lenses, one of the lenses is superior to 

the other in correction of the aberra- 
tions of higher order, because the 
spherical aberration of the crown-glass 
lens is less than that of the other. 
We now arrive at the question wheth- 
er the spherical aberration of the 
crown-glass lens of the present achro- 
matic objective can be reduced by a 
mere change of proportion of curva- 
ture, and, if so, what is the theoreti- 
cal law after which this proportion 
has been found? This law, which I 
have found by careful study, may be 
expressed as follows: The spherical 
aberration of a lens for rays of given 

direction will be a minimum if the 

proportion of the curvatures of the 
refracting surfaces is such by which 
the angle of refraction of the medium 
ray at the entering surface is equal to 
that at the emerging; or, in other 
words, by which the angle of the 
perpendicular inclination of the me- 

dium ray at the entering surface is 

equal to that of the emerging surface. 
If the rays entering a lens are parallel 

or nearly so, as is the case with the 
telescope, then they will, after having 
passed through the lens, be changed 
by refraction to a converging direc- 
tion toward the focal point of the 

lens, and to be equal in perpendicular 

inclination upon their respective sur- 
faces. The entering or first surface 
will certainly have to be of corre- 
spondingly shorter curvature than 
the emerging or second surface. For 
a lens of a relative focus and diame- 
ter, as the crown-glass lens of the 
present telescope, the radius of the 
curvature of the inner surface will 
have to be about twice as long as that 
of the outer surface to fulfil the con- 

dition of minimum spherical aberra- 
tion. But we are familiar enough 

with the construction of our present 

objective to admit that just the con- 
trary is the case; that is, the curva- 
ture of the outer surface of the crown- 
glass lens is by far the longest. If 

the crown-glass lens is reversed, so 
that the inner or shorter curved sur- 

face is brought outside, toward the 
parallel rays of the object, then the 
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form of the lens would much nearer 
fulfil the conditions of minimum 
spherical aberration. But then, of 
course, the flint-glass lens will no 
longer have the proper form as a cor- 
recting lens; it would now over cor- 
rect the aberrations of the crown-glass 
lens, and therefore a more flat, long- 
curved form of the same would be 
required. If the exact form or curv- 
ature of minimum aberration of the 
crown-glass lens, as well as that of 
the correcting flint-glass lens, as 
found by calculation, is compared 
with the present objective, it will be 
found that the aberrations of higher 
order in the new objective are reduced 
to about one-third of the old one, and 
a corresponding gain in the definition 
and reduction of color, or otherwise 
an extension of the limit of aperture 
must be the result. — 

‘In my foregoing description I 
have, for the purpose of avoiding 
complications, and giving a clearer 
understanding, referred to the tele- 
scope only; but as the construction 
of this instrument is submitted to the 
same theoretical laws as that of the 
microscope, little remains to be said 
about the application of the described 
new principle to the microscope.’ 

Mr. H. F. Atwood followed with 
a paper on ‘ New Apparatus for Pho- 
to-micrography.’ The paper was as 
follows :— 

‘At our meeting last year at Chi- 
cago Mr. Walmsley, of Philadelphia, 
read a valuable paper on photo-mi- 
crography. No doubt many others 
have, like myself, become enthusi- 
astic on the subject, and have done 
much work in that direction. Benefit- 
ing from the hints derived from Mr. 
Walmsley’s paper, I some months 
ago attached my Griffith Club micro- 
scope to a camera, and with it did 
some very creditable work. It was 
not, however, satisfactory to me 
wholly, and the thought occurred to 
me that if a combination of camera 
and microscope could be produced at 
a reasonable cost it would, like a 
country newspaper, fill a long-felt 

want. I finally submitted to Edward 
Bausch a drawing that, besides con- 
veying an idea of what I wanted, 
represented the consumption of an 
unknown quantity of brain tissue.. 
He went to work on it, corrected my 
errors, added new ideas, and as a re- 
sult I have the pleasure of presenting 
and describing to you to-day an ap- 
paratus capable of doing any work in 
photo -micrography perfectly, and 
that can be put in the hands of the 
microscopist at an expense less than 
that of ordinary camera attachment 
for his microscope. As the apparatus 
is before you there is hardly a neces- . 
sity for me to describe it in detail.’ 

Mr. Atwood explained the appa- 
ratus in detail, and showed specimens 
of photo-micrography. A discussion 
followed as to whether it was advisa- 

| ble to work with or without eye- 
-pieces. Mr. Atwood said he ob- 
tained a denser and clearer plate. 
without an eye-piece. President Cox 
said he had obtained the best results” 
with an eye-piece. Dr. Blackham 
took the same ground. He thought 

the microscope had been manufac- 

tured with the intention that the eye- 
piece should be used in photo-micro- 
graphic work. He thought the prej- 
udice against eye-pieces unreasona- 
ble.. After an image had been 
focussed the instrument was thrown 
out of adjustment if the eye-piece was 
removed. Prof. Burrell said he had 
started out with a prejudice against 
eye-pieces, but, notwithstanding, he 
had found that better photo-micro- 
graphic work could be executed by 
their use. 

President Cox announced that he 
had communicated to Dr. Dallinger 
that the latter had been elected a per- 
manent honorary member of the or- 

ganization. Dr. Dallinger said: 

‘Not only on my own account, but 
on behalf of the society I represent, I 
accept the honor with the greatest 
pleasure. While I have been among 
you I have felt that my interest in 
microscopy has widened. _I feel that 
there is more earnest work being 
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done here than I have hitherto real- 
ized. Anything I can do to further 
your interest I shall do with the 
greatest pleasure.’ 

Professor William A. Rogers read 
a paper on a ‘ New Form of Section 
Cutter.’ The two features of a sec- 
tion cutter in which the speaker 
thought improvement could be made 

were: First. A method of moving 
the plate to which the section to be 
cut was attached over a definite and 
a known distance. Second. A 
method of firmly holding the plate in 
position during the operation of cut- 
ting the section. The speaker said it 

was proposed to move the plate be- 
tween two vertical walls as guides 
over the distance required as indica- 
ted by a graduated scale attached to 
the plate and in the focal plane of an 

objective attached to the frame upon 

which it moved. The movement of 

the plate might be made either by a 
screw or by tapping with a small 
hammer. In order to hold the plate 
firmly in position after the movement 
had been made under the microscope 
the plate rested upon the poles of four 

~ magnets, which. projected through 
the frame from beneath. When the 
circuit was completed ‘the plate suf- 
fered no disturbance, since it rested 
directly upon the cores of the mag- 
nets. Disturbance was only pro- 

duced when there was motion. Here 
no motion could take place. More- 
over, the observer, by an examina- 
tion of the graduated scale while the 
circuit was being completed, could 
be sure that the operation of clamp- 
ing had produced no disturbance in 
position. Professor Rogers illustra- 
ted his plan by diagrams on the black- 
board. . 

Mr. H. F. Atwood announced that 
tickets for the soiree at the arsenal | 
this evening could be procured of 
Secretary Kellicott. He said that 
already 2,000 tickets had been issued. 
There were to be 125 microscopes in 
the exhibition. 

Mr. E. H. Griffith described a 
working cabinet which he had de- 

| plained all the processes. 

signed. He exhibited the cabinet, 
which contained places for all the 
apparatus connected with the micro- 
scope. He also exhibited and de- 
scribed improved turn-tables and 
nose-pieces which he had invented. _ 

Dr. Blackham, of the memorial 
committee, read the following report : 

‘Your committee would respect- 
fully report that in their opinion this 
Society should express its willingness 
to receive and care for any moneys 
which may from time to time be vol- 
untarily contributed for the purpose 
of perpetuating by suitable memorials 
the memory of the late distinguished 
opticians, our late honorary mem- 
bers, Charles A’ Spencer and Robert 
B. Tolles, and we therefore offer the 
folowing resolution :— 

‘ Resolved, That the treasurer be 
directed to open two accounts with 
the Charles A. Spencer memorial 
fund and the Robert B. Tolles me- 
morial fund, and credit to each all 
moneys contributed for that purpose, 
and invest them securely till such 
time as an amount may be accumu- 
lated which this Society shall deem 
sufficient to pay for suitable memo- 
rials, and shall report at each annual 
meeting of this Society the state of 
each of said funds.’ 

The resolution was adopted, after 
which the Society adjourned. 

In the evening the members of the 
Society, accompanied by many of 
their friends, visited the manufactory 
of Bausch & Lomb. The grounds 
were brilliantly illuminated. All the 
departments of the manufactory were 
in operation, and the visitors made a 
thorough inspection under the guid- 
ance of several employés, who ex- 

Later the 
visitors assembled in a large tent on 
the grounds, where an elaborate sup- 
per was provided. 

The ‘proceedings of the third day 
were opened by a long paper by Dr. 
Geo. E. Fell on some ‘expert testi- 
mony in a forgery case,’ mainly de- 
voted to the detection of different inks 
in a document by their color. 
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Ernst Gundlach at this point read 
a short note explaining a former pa- 
per on the question of making homo- 
geneous immersion objectives with 
adjustable mounts. Edward Bausch 
read a paper on the universal or so- 
ciety screw for the microscope. On 
motion of Professor Burrill, Mr. 
Bausch and Professor W. A. Rogers 
were appointed a committee to con- 
fer with the Royal Microscopical So- 
ciety to secure, if possible, some un- 
derstanding in the matter of the soci- 
ety screw. The next paper read was 
by Professor Henry Mills, of Buffalo, 
entitled ‘Thoughts on the Spongi- 
ade.’ Dr. George E. Blackham read 
a paper written by W. H. Bulloch on 
the ‘Magnifying Power of Micro- 
scope Objectives.’ 

Dr. R. H. Ward, of Auburn, read 
by abstract his paper on ‘A New 
Lens Holder and Iris [luminator.’ 

President Cox called for the report 
of the nominating committee. Pro- 
fessor Henry Mills, of Buffalo, chair- 
man,, read the report as follows :— 

President—Professor W. A. Rog- 
ers, Cambridge, Mass. 

Vice-Presidents—H. F. Atwood, 
Rochester ; Professor Chas. H. Stow- 
ell, Ann Arbor, Mich. 

Secretary—Professor D. S. Kelli- 
cott, Buffalo. 

Treasurer—Dr. George E. Fell, 
Buffalo. 

Executive Committee—Charles E. 
Shepard, M. D., Grand Rapids, 
Mich.; A. B. Harvey, D. D., Taun- 
ton, Mass.; L. M. Eastman, M. D., 
Baltimore, Md. 

The report was adopted. 
The report of the committee on 

eye-pieces was called for and read by 
DetR- Warde ihe ireport ire= 
commended that standard sizes of 
eye-pieces be adopted, and suggested 
a method of establishing a uniform 
system of nomenclature. 

Professor Rogers gave a descrip- 
tion of his method of making fine 
rulings on glass. An interesting dis- 
cussion followed. The treasurer’s 
report for the past year showed a bal- 

ance on hand of $380.53, which will 
be augmented by $440 when the un- 
paid dues are settled. 

At the afternoon session J. F. 
Brownell read a paper on ‘ An Orig- 
inal Method of Staining and Mount- 
ing Pollen.’ Dr. Blackham read a 
paper written by Dr. A. C. Mercer 
on ‘An Improved Form of Watch 
Glass.’ A specimen was exhibited. 
President Cox said he had used ordi- 
nary salt-cellars for the same pur- 
pose. ‘A New Mounting Medium’ 
was the subject of Professor H. L. 
Smith. The medium was a com- 
position of arsenic and antimony. 
Professor Smith explained the mode 
of preparation and referred to its pe- 
culiar advantages. 

The subject of Mr. F. M. Hamlin 
was ‘An Ideal Slide.” He made a 
a diagram of a slide in which the cell 
was sunk below the surface. The 
cover was attached at points where 
the cement could not affect the mount- 
ing medium. He said such a slide 
would cost more than those in com- 
mon use, still its advantages would 
make it desirable even at an increased 
cost. Professor Smith exhibited a 
grooved slide which he had found 
useful. President Cox said the sand 
blast might be utilized in the manu- 
facture of such slides as Mr. Hamlin 
described. The paper on a ‘ Cover- 
glass Cleaner’ was read by Secretary 
Kellicott, in the absence of the au- 
thor, F. L. James. . Secretary Kelli- 
cott read the following letter from the 
newly-elected President, W. A. Rog- 
ers: ‘I have been deeply moved by 
the expression of confidence shown 
in my election as president of the So- 
ciety for the ensuing year, but I am 
certain the best interests of the Society 
would not be served:by my accept- 
ance. It is my present purpose to be 
absent from the country during the 
summer and fall of 1885. Will you, 
therefore, communicate to the Society 
my declination of the great honor 
conferred. I need not say that it will 
always be both a duty and a pleasure 
for me to do anything in my power to 



1884.] MICROSCOPICAL JOURNAL. 173 

promote the interests of the Society 
and to justify the confidence in me | 

shown by the election, but under the 
~ circumstances I cannot but think it 
wise to make another selection.’ 

Prof. H. L. Smith was finally 
chosen in place of Prof. Rogers. 

President Cox followed with a de- 
scription of the diatom shell. Stere- 

opticon views were exhibited illus- 
trating the different forms of shells. 
The speaker showed that the dotted 
markings in the diatoms were alveo- 
lz, and not solid spherules. 

It was voted-to refer to the execu- 

tive committee the question of de- 
ciding upon the time and place for 
the next annual meeting. 

The soiree is said to have been 
‘the most brilliant event in the his- 
tory of the organization.’ There 
were 125 tables and 252 exhibits, 
and ‘at least 2,000 persons’ to exam- 
ine them. 

The afternoon was devoted to a 

practical illustration by experts of 
methods of executing the many deli- 
cate and different operations connect- 
ed with microscopic work. - The ex- 
perts occupied twenty-eight tables, 
and explained in detail all the work 
which was executed. This plan of 
illustrating practical methods was in- 
augurated a year ago, and is destined 
to become one of the most important 

features of the annual gatherings. 

EDITORIAL. 

Publisher’s Notices.—All communications, re- 
mittances, exchanges, etc., should be addressed to the 
Editor, P. O. Box 630, Washington, D. C. 
Remittances should be made by postal notes, money 

orders, or by money sent in registered letters. Drafts 
should be made payable in Washington, New York, 
Boston, or Philadelphia. 

Subscription-price before April st, $1 per year, in 
advance. All subscriptions after this month begin 
with the January number. After April 1st the sub- 
scription-price will be $1.50. 
The regular receipt of the JourRNAL will be an ac- 

knowledgment of payment. 

—The JourNat is late this month, 
owing to the absence of the editor, 
who was in attendance at the meet- 
ing of the A. A. A. S., and was un- 
expectedly detained at Philadelphia 

and unable to get the proofs, which 
had been sent on to New York. Cor- 
respondents who have not received 
prompt replies to their letters will 
thus understand the cause of delay. 
The Editor will be absent during the 
remainder of the present month, but 
letters addressed to Washington will 
hereafter be forwarded to him. 

fo) 
Mr. L. R. Sexton.—Information 

has rather tardily reached us, owing 
to absence from home, of the death 
of Mr. L. R. Sexton, of Rochester, 
who has been well known to all of 
our readers as a dealer in microscop- 
ical apparatus. Owing to the late 
date of receiving this information a 
suitable notice of his life and connec- 
tion with the microscope trade must 
be deferred until next month. 

i: 

Dr. JosEPH JANVIER Woopwarbp. 
—Another prominent microscopist 
and physician has passed away. 
Probably no man in his profession 
has been so widely known as Col. 
Woodward, during the active part of 
his life as a medical officer and ex- 
perimenter. 

It is seldom, indeed, that a man 
passes away in these days leaving a 
place that cannot be filled by another 
equally qualified to continue his work. 
He had undertaken too much, and 
despite unfailing energy and a strong 
physical constitution, the strain was 
too great, and his active mind gave 
way. Probably there is not a man so 
well fitted by experience and special 
study to complete the great work 
upon which he was engaged, the first 
volumes of which will be an endur- 
ing monument to his knowledge and 
industry. 

The following notice of his death 
appeared in the Vew York Herald 
of August roth :— 

‘The War Department has been 
informed of the death, yesterday 
morning, near Philadelphia, of Colo- 
nel J. J. Woodward, surgeon, United 
States Army. Surgeon Woodward 
was one of the physicians in attend- 
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ance on the late President Garfield, 
and had been in bad health for a long 
time. He was born in Philadelphia 
in 1833. He was educated at the 
Philadelphia Central High School, 
from which he received the degree 
of A. B. in 1850, and that of A. M. 
in 1855. He studied medicine in the 
medical department of the University 
of Pennsylvania, and, after gradua- 
ting, practised medicine in Philadel- 
phia. He was a good surgeon, and, 
in addition to his practice, gave les- 
sons in microscopical and _ pathologi- 
cal anatomy. 

‘ Entering the army in June, 1861, 
he saw much active service, and rose 
rapidly. He was present at the siege 
of Yorktown, and the battle of Wil- 
liamsburg, Va. He was breveted 
captain, major, and lieutenant-colo- 
nel in the United Statés army for 
faithful and meritorious services, and 
was assigned to the Surgeon-Gen- 
eral’s Bureau, at Washington. He 
was appointed chief-assistant soon 
after. He was the medical editor of 
the ‘‘ Medical and Surgical History 
of the Rebellion.” His professional 
labors were of distinguished charac- 
ter, none more so than his compre- 
hensive series of experiments in mi- 
croscopic photography, by which the 
profession has been placed in posses- 
sion of records of the highest value 
and usefulness. Among his pub- 
lished papers are ‘‘ Address on the 
Medical Staff of the United States 
Army,” ‘‘ Remarks on Croup and 
Diphtheria,” ‘‘ Typho-Malarial Fey- 
er—lIs it a Special Type of Fever?” 
Transactions of the International 
Medical Congress of 1876, ‘ Re- 
marks on Photographic Micrometry,” 
Transactions of the American Medi- 
cal Association of 1876, ‘* Applica- 
tion of the Photograph to Microm- 
etry,” with special reference to the 
micrometry of blood in criminal 
cases, z6zd.; report on ‘‘ Medical 
Literature,” zdz¢d., 1870; report on 
‘¢ Causes and Pathology of Pyzmia,” 
(Septemia,) zézd., 1866. He was 
a member, during his residence in 

Philadelphia, of the Philadelphia 
County Medical Society; was a 
member of the American Medical 
Association, and was second vice- 
president in 1875; was a delegate 
to the International Medical Con- 
gress at Philadelphia in 1876, and 
of the Medical Association of the 
District of Columbia. He was mar- 
ried; and at the meeting of the 
American Medical Association, at 
Richmond, in May, 1881, was elected 
its president.’ 

Microscopists will recall many 
other contributions to his favorite 
study, in foreign journals, and more 
recently to this journal, and its pre-~ 
decessor, the Quarterly. Of late 
years, however, he has done but lit- 
tle work, and his last contribution to 
microscopy, which we can now re- 
call, was published in the second 
volume of this journal, page 29, en- 
titled ‘Supplementary Note to the 
Notice of Riddell’s Binocular Micro- 
scopes.’ 
He was personally known to many 

who read these lines, and to all who 
have known him well his loss will 
be deeply felt. 

e) 
AMERICAN SOCIETY OF MIcRo- 

scoPpists.—The officers of the Amer- 
ican. Society of Microscopists have 
reason to congratulate themselves 
upon the large attendance of mem- 
bers at the meeting last month. The 
local committee deserves to be con- 
gratulated upon the success of their 
efforts for the entertainment of the 
members. As a social gathering the 

_ Meeting was, as all accounts indicate, 
a perfect success. The reader may 
judge of the scientific value of the 
proceedings from the rather full ac- 
count published in these columns. 
We have given place to a longer re- 
port than usual because the daily 
press reports are unusually good, and 
it has seemed a subject of sufficient 
general interest to be brought forward 
promptly, to the exclusion of other 
matter. The papers read were cer- 
tainly of some interest, but they were 
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not, as a whole, characterized by 
very profound treatment of the sub- 
jects, and it is to be hoped that the 
next annual volume of Proceedings | 
will not be regarded as representing 
the results of American microscopi- 
cal investigation and discovery during 
the past year. The society undoubt- 
edly has a place to fill, and as an as- 
sociation of amateurs, which it essen- 
tially is, it may exert an influence that 
will lead to truly scientific research 
with the microscope in the many 
paths open to the observer. 

_ The society has our best wishes, 
and will have in future, as in the 
past, such assistance and encourage- 
ment as it may be within our power 
to give. The mere fact that its meet- 
ings and its publications tend to 
spread abroad among people of all 
classes a knowledge of the micro- 
scope and its revelations, thereby 
contributing more or less to the dis- 
semination of knowledge, ensures our 
earnest support. 

jee 

THE AMERICAN ASSOCIATION.— 
The meeting of this Association was 
held in Philadelphia from the 4th to 
the 11th of September, with an at- 
tendance of 1,250 registered members, 
including a large number of members 
of foreign scientific societies, some 
of whom were present as delegates. 
Among the latter were the Rev. Mr. 
Dallinger and the venerable James 
Glaisher, from the Royal Microscop- 
ical Society, London, and Mr. J. C. 
Thompson, of Liverpool, who at- 
tended some of the meetings of Sec- 
tion G. 
The American Association includes 

in its membership many of the lead- 
ing thinkers and investigators of the 
country. It has a large membership 
of persons who make not the slight- 
est pretensions of scientific knowl- 
edge, but among its Fellows, and es- 
pecially among those who have held 
official positions at its various meet- 
ings, will be found some of the lead- 
ing scients of the country. 

The meeting which adjourned but 

a few days ago in Philadelphia was 
characterized, as usual, by an abun- 
dance of social recreation, but the 
scientific papers received due atten- 
tion. Section G, the section of his- 
tology and microscopy, held very in- 
teresting meetings, which will be 
fully reported in this JouRNAL next 
month. So much space has already 
been taken up with the report of the 
Rochester meeting that it has seemed 
best to defer more than this brief no- 
tice of the meeting of the Association 
until the next issue of the JOURNAL. 
It may be said, however, that the 
papers presented before the Micro- 
scopical Section, although few, were 
carefully prepared and some of them 
of unusual interest and value. They 
will be published in this JouRNAL. 

It is well known to those who have 
taken an active interest in the Asso- 
ciation that the advisability of estab- 
lishing a microscopical section was 
questioned from the time the propo- 
sition was first made. Experience 
seems to have shown very clearly 
that by far the greater number of pa- 
pers brought before the section of 
Histology and Microscopy are of a 
nature to interest the biologists, and 
while a comparatively small number 
seem properly to belong strictly to a 
microscopical section, it appears that 
even these would find appropriate 
places in other sections. In view of 
these facts the question of changing 
the section, and making it subordi- 
nate to one of the other sections, was 
brought forward at one of the meet- 
ings of the section and freely dis- 
cussed. While a few members 
strongly favored the present arrange- 
ment, which, indeed, possesses cer- 
tain features to commend it, a larger 
number were of the opinion that in an 
association representing all branches 
of scientific study the microscope finds 
so many applications that it is not 
desirable to maintain a special sec- 
tion for purely microscopical papers. 

It is probable, therefore, that after 
next year the present microscopical 
section will either be made a_ sub- 
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section, perhaps attached to the sec- 
tion of biology, or possibly it will be 
abolished entirely, which will permit 
of the distribution of microscopical 
papers among the sections in strict 
accordance with the subjects upon 
which they treat, 

O 
THE Bacittus oF CHOLERA.— 

Much public interest has been aroused 
in the results of Dr. Koch’s observa- 
tions upon the cause of cholera, but 
we have been waiting to receive a 
definite account of what Dr. Koch 
has discovered, and what his conclu- 
sions concerning the matter are, be- 
fore presenting the subject to our 
readers in this place. Dr. Koch’s ob- 
servations and conclusions are now 
published to the world, and although 
our space does not admit of a de- 
tailed account of his observations, 
we may briefly indicate their general 
character, and refer the reader to the 
Deutsch. Medizin. Wochenschrift 
for more complete information. 

It appears that Dr. Koch has dis- 
covered an organism in the intestines 
of choleraic patients that he regards 
as a bacillus, but possibly it will turn 
out to be a spirillum, which, from its 
peculiar shape, has been designated 
as the comma bacillus. These ba- 
cilli, as far as observations have ex- 

tended, are invariably associated with 
cholera. They are found within the 
glands, but especially between the 
epithelium and the basement mem- 
brane, where, by their active growth, 
they destroy the epithelium, and per- 
haps in this way give rise to the dis- 
ease ; or they may generate a specific 
poison which causes the disease. 
They are found most abundantly in 
the lower part of the intestine, and 
more or less abundant according to 
the severity of the attack. The com- 
ma bacillus is smaller than the bacil- 
lus of tubercle, but thicker in pro- 
portion and curved like a comma, 
but occasionally it assumes a double 
curve, like the letter s. This is es- 
pecially the case in cultures, when 
the bacilli grow in the shape of long, 

delicate spirals, closely resembling 
the form of the spirochete of relaps- 
ing fever. It grows within a consid- 
erable range of temperature, and is 
not killed by freezing. No resting 
stage has yet been observed. While 
ordinary bacilli form spores on drying, 
the comma bacillus is immediately 
killed by desiccation. Hence it fol- 
lows that the disease is not likely to 
be disseminated by merchandise, but 
only by persons—possibly it may be 
carried by the wind for short dis- 
tances. 

The discovery of the bacillus af- 
fords an aid in the diagnosis of the 
disease, but no means has yet been 
discovered to destroy it when it once 
gains a foothold within the system. 

While writing upon this subject we 
cannot omit a brief reference to an 
article in the Mew York Medical 
Fournal of August 30th by Dr. John 
Bartlett, in which the author presents 
some bold speculations concerning 
the progress of cholera, and com- 
pares it with the advance of the army 
worm. ‘The comparisons he makes 
are very forcible and telling. The 
subject has been well thought out, 
and no person who is interested in the 
study of contagious diseases should 
fail to read the article. The specula- 
tions concerning the dissemination of 
the cholera germs are scarcely in ac- 
cord with our present knowledge of 
the comma bacillus, particularly as 
regards its inability to survive des- 
iccation; nevertheless, the article is 
very suggestive, and affords sugges- 
tions worthy of careful consideration. 

fo) 
FILAMENTOUS PROJECTIONS ON 

Diatoms.—In an article in the June 
number of the Journ. R. Micr. Soc. 
Mr. J. Babcock, F. R. M. S., de- 
scribes and figures certain filaments 
projecting from the frustules which 
cause movement of particles when 
the frustules pass near them, with- 
out apparent contact. Careful ob- 
servation, however, reveals the pres- 
ence of the straight filaments, which 
were observed on Surzrella bifrons. 
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Several months ago—it was in No- 
vember of last year if we are not mis- 
taken—Mr. Henry Mills showed us 
some filamentous extensions from the 
beautiful discoid diatom, Stephano- 
discus Niagare, found abundantly 
in the Great Lakes at certain seasons. 
The filaments were very numerous, 
and were doubtless quite similiar to 
those described by Mr. Babcock. 
They were best seen when the diatoms 
were mounted dry and illuminated 
with a paraboloid. They have been 
observed by Mr. Mills for several 
years, and he states that they are only 
found at certain seasons of each year. 
If the reader will refer to page 8, Vol. 
mi, of this JouRNAL, he will find 
there an account of the appearances 
described by Mr. Babcock. The sig- 
nificance of the filaments is unknown. 
It may be they are fungoid in their 
nature, but that seems very doubtful. 
On page 151 of Vol. 1 of this Jour- 
NAL will be found an article by J. 
Brun, entitled ‘ Parasites on Dia- 
toms,’ in which it would appear the 
filaments described are mentioned as 
parasites, and the name Leftothrzx 
rigidula is applied to them. 

Our own observations, made upon 
the diatoms left by Mr. Mills in our 
possession, were quite superficial at 
the time, the specimen being set 
aside for future careful study. When 
we attempted to find the filaments at 
another time they had entirely disap- 
peared, no preservative having been 
added to the liquid in the bottle. 
The subject deserves further study. 

fe) 
PHOTO-MICROGRAPHS OF BAcIL- 

Lus.—M. Defrenne recently present- 
ed some photographic proofs before 
the Microscopical Society of Belgium, 
taken from a preparation of Baczi- 
lus tuberculosis, which were highly 
spoken of at the meeting. As is well 
known, it is exceedingly difficult to 
get reasonably good photographs of_ 
this minute organism, and few, if 
any, have succeeded in making pho- 
tographs of it that were quite satis- 
factory. This is due, no doubt, to | 

the color of the stains applied. It 
might be supposed that a red anilin 
stain would serve the purpose well, 
but unfortunately it is known that 
such a color is far from satisfactory, 
as the light it transmits acts readily 
upon the sensitized plate. 

The specimens used by M. De- 
frenne, however, were colored with 
fuchsin, and in the ordinary process 
of photographing they failed to yield 
satisfactory negatives. The idea then 
occurred to the experimenters to make 
use of a glass of complementary color 
to the red stain, placed between the 
objective and the sensitized plate. 
The presumption was that the rays 
forming the image on the sensitized 
plate would be filtered in passing 
through green glass, the red rays 
from the bacilli being if not, wholly 
at least in great part absorbed. Thus 
the images of the bacilli would be 
black, while the green light would 
act upon the plate, and in this way 
decided contrasts would be obtained. 
The results verified the expectation, 

—Dr. C. S. Dolley, in an interesting 
communication to the Academy of Natu- 
ral Sciences of Philadelphia, controverts 
the statements of Dr. A. Korotnoff concern- 
ing the presence of a large amoeboid cell 
in the cesophagus and stomach of Sa/Za, 
having the functions of a digestive organ. 
He says :— 

‘Salpa has been very carefully studied 
by Hermann Fol, who demonstrated, by 
means of carmine suspended in water, 
that it threw out a constant stream of mu- 
cus when excited by the presence of nu- 
tritive material in the same water, with a 
reflex action like a salivary gland. The 
mucus is, by an arrangement of cilia, 
spread out like a curtain over the inner 
surface of the branchial sac, when it acts 
as ameans for catching the food particles 
from the ingurgitated water. By the ac- 
tion of ciliary bands bordering the groove 
of the endostyle the mucus is swept to- 
wards the cesophagus, and as it ap- 
proaches this it is, by means of the stiff 
cilia, on the sides of the gill, twisted into 
a thread and carried, by a continuation of 
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the aforesaid bordering bands, through 
the cesophagus into the stomach. Now, 
in studying a series of sections of a salpa 
which had had abundant food, we find as 
we approach the cesophagus a mass of 
material answering to the description of 
Korotnoff’s ‘‘rhizopod.”’ It takes stain- 
ing readily, and may be traced backward 
into and through the cesophagus, stom- 
ach, and intestine. As the sections ap- 
proach the rectum, however, the mass 
gradually ceases to take staining, and is 
much more distinctly marked out from 
the intestinal wall, having had all the or- 
ganic matter digested out, and consisting 
only of the inorganic remains, which do 
not stain. The alimentary matter of sal- 
pz is composed of animal and vegetal 
elements in nearly equal proportions, and 
the microscope reveals the calcareous 
shells of foraminifera, the beautifully 
sculptured frustules of diatomacee, keen 
siliceous needles, and the sharp arma- 
tures of minute crustacea.’ 

—The Madras Zzwzes publishes a letter 
from a correspondent who asserts that 
vaccination was practiced from a very 
early date by the Hindoo Vythians. 
There will be found an extract of a letter 
to the Madras Courier, dated January, 
1819, which is as follows: ‘Inoculation 
for the cow-pox was known of old time 
to the Hindoo medical writers. To sub- 
stantiate this statement it is necessary 
only to refer to the Sacteya Grantham. 
In this work, after describing nine several 
species of the small-pox, of which three 
are declared incurable, the author pro- 
ceeds to lay down the rules for the prac- 
tice of inoculation. From this part the 
following extract is taken: ‘‘Take the 
fluid of the pock on the udder of a cow, 
or on the arm between the shoulder and 
elbow of a human subject, on the point of 
a lancet and lance with it the arm be- 
tween the shoulder and elbow until blood 
appears; then, mixing the fluid with the 
blood, the fever of the small-pox will be 
produced.” If further proof is required 
that long before the English came to 
India inoculation proper was practiced, a 
translation of a paper in the language of 
Orissa called Odiah, describing the man- 
ner in which the inhabitants of villages 
are inoculated by Odiah Brahmins, is 
given below: ‘‘A certain quantity of cot- 
ton to be wetted with the matter of a fa- 
vorable small-pox, and from two hundred 
to four hundred people assembled on 
Sunday and Thursday, a cut to be given 
upon their arms with an instrument.” 
Small-pox was accurately described by 

Rhazes, an Arabian, about the year goo, 
It is supposed to have been introduced 
into Europe by the Saracens.’—/Medica/ 
Press. 

—Dr. Oliver Wendell Holmes has been 
making some calculations, through which 
the magnifying power of the achromatic 
microscope may be the more clearly con- 
ceived. Estimating from the extent to 
which it magnifies the minutest piece of 
human skin placed under its lens, the 
man of ordinary stature, proportionately 
enlarged throughout, would measure just 
one mile in height—ten times overtopping 
the loftiest of the pyramids and twenty 
times the tallest of our church spires. 
His weight would be sixty million tons, 
and he could take up the Massachusetts . 
State House as he would a paving stone, 
and fling it into the waters beyond the © 
Boston Light-house.—Jedical Age. 

—Dr. Frank L. James, in the atonal 
Druggist, gives the following method of 
preparing picro-carmine. The author is 
quite mistaken in supposing that formu- 
las for preparing it are not readily avail- 
able. On page 22 of the first volume of 
this JOURNAL is given an excellent method 
by Prof. Gage, and we still have a portion 
of the solution made at that time by Prof. 
Gage, which is as good now as when it 
was made :— 

‘Picro-carmine is one of the most valu- 
able staining agents that the student of 
histology has at his command. The for- 
mula of preparing it, for some unaccount- 
able reason, is not given in any of the 
standard works on the subject, and micro- 
scopists are forced to purchase it from 
dealers at exorbitant prices. The follow- 
ing is the process used in my laboratory 
for preparing a very satisfactory article: 
Dissolve 15 grains of the best carmine in 
the smallest quantity possible of stronger 
water of ammonia, and add distilled water 
enough to make one ounce of the solu- 
tion. In a separate vessel dissolve 75 
grains of picric acid in the smallest amount 
of boiling distilled water, making a satu- 
rated solution. When cold pour the two 
solutions together, and let stand in a 
closely-stoppered bottle for several days, 
giving it an occasional shake. At the 
expiration of four or five days filter the 
solution, and pour the filtrate into flat 
dishes; saucers or soup plates will do. 
Cover with a plate of glass close enough 
to keep out dust, but not so closely as to 
prevent evaporation. Put in a moder- 
ately warm place, and let stand until the 
fluid has entirely evaporated, leaving a 
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crop of fine brick-dust-red crystals. These 
should be collected, thoroughly dried, and 
preserved. When required for use, dis- 
solve in about 50 times their weight of 
distilled water, filter the solution, and 
keep in glass-stoppered vials. Do not 
make more than an ounce of the solu- 
tion at once, as a little of it goes a long 
way.’ 
—Photography with the microscope has 

become so popular among our readers 
that we doubt not many of them have 
found it troublesome to prepare the de- 
veloper, and are often thereby deterred 
from making an exposure in the camera. 
A ready-mixed developer that will keep 
indefinitely will meet with a glad welcome | 
from such persons, and we are glad to 
call attention once more to the pyro- 
developer prepared by Mr. Walmsley. 
It is an excellent combination for general 
use, and is always ready for instant use. | 
It gives clear negatives, and if the expos- 
ures are not inordinately short for the 
plates used, they are free from color. 
Pyro-developers are more generally used 
in England than here, but they seem to 
be growing in favor. Mr. Walmsley has 
just returned from a trip abroad, and will 
hereafter keep a stock of dry plates from 
celebrated English manufacturers. 

—Dr. Frank L. James, who conducts a 
microscopical column in the Jazzonal 
Druggist, gives the following instructions 
for making a neutral-tint camera lucida :— 

‘It is merely a No. 2 three-quarter-inch 
round cover-glass inserted at an angle of 
forty-five degrees into a holder which 
embraces the rim of the eye-piece. Any 
person can make one in three minutes 
with a pill-box and a cover-glass. Pro- 
cure a box that fits over the eye-piece 
snugly, cut a hole in the bottom the size 
‘of the front lens, and just below it make 
a horizontal slit a quarter or three-eighths 
inches long by driving a penknife blade 
through the bottom at an angle of forty- 
five degrees. Stick your cover-glass in 
this, and you have a neutral-tint camera 
lucida.’ 

—Mr. Woolman has recently received 
a series of mounted sections of rocks, 
which are probably as good as have been 
seen, if not even better than any hereto- 
fore placed upon the market. They are 
prepared by A. Hensoldt, London and 
Wetzlar, and compare favorably in price 
with those of inferior quality. 

—Dr. D. E. Salmon, the chief of the 
Bureau of Animal Industry, has reported 

a number of cases of contagious pleuro- 
pneumonia among cattle in the West. 
This is a disease which may well cause 
alarm among stock-raisers, and although 
there is reason to fear it has already been 
extensively diffused, it is encouraging to 
noticé the prompt action of the authorities 
of different States to prevent its further 
progress. Dr. Salmon is now in Chicago, 
where he is laboring hard to stamp out 
the disease, in which, we trust, he will be 
successful.» 5 

‘“—Mr. G. D. Julien offers sections of 
rocks, minerals, fossils, etc., in our ad- 
vertising columns which are undoubtedly 
excellent. We say this much without 
having seen them, but with the facilities 
for preparing them at the School of Mines, 
where Mr. A. A. Julien has prepared 
many hundred sections for study, there 
is no reason why specimens of the best 
quality should not be prepared for the 
use of microscopists generally. 

—A committee of the A. A. A. S. was 
| appointed at the Philadelphia meeting to 
endeavor to secure Government aid in the 
investtgation of fungoid diseases. “The 
subject is one well worthy of liberal as- 
sistance, and its importance need not be 
urged. Few persons realize, however, 
the necessity of assistance, and it is hoped 
the committee will clearly set forth the 
difficulties which interfere with, and al- 
most entirely prevent, the carrying out of 
private investigations in this direction. 
The work is of peculiar difficulty, requir- 
ing constant attention on the part of the 
observer, and it is not only necessary to 
have special laboratories properly fur- 
nished for it, but skilful and experienced 
observers must be engaged, who can give 
their entire attention to the work. We 
shall watch with interest the efforts of 
the committee. Their efforts should be 
crowned with success, for even the pub- 
lic at large now manifests such an inter- 
est in the observations of microscopists 
upon the causes of disease that it may 
reasonably be supposed Congressmen will 
easily be convinced of the importance of 
the work. 

CORRESPONDENCE. 
A Long Worm in a Grasshopper. 

To THE EpITOR :—Recently, while dis- 
secting a grasshopper, I discovered within 
its body a worm, evidently parasitic, which, 
after being removed and unfolded, meas- 
ured twenty-one and one-half inches in 
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length. The worm, when dropped into 
a cup of water, exhibited vigorous life 
throughout its entire length. It is about 
gz of an inch in diameter, white, ringed, 
and tapers at each extremity like the 
earthworm. The grasshopper, when cap- 
tured, seemed to be in normal physical 
condition. If any of your readers have 
ever found so large a living creature dom- 
iciled in so small a tenement, I would be 
pleased to hear from them. 

EDWARD G. DAY. 
RIVERSIDE, Conn. 

NOTICES OF BOOKS. 

The Formation of FPotsons by Maicro- 
Organisms. A Biological Study of the 
Germ Theory of Disease. By G. V. 
Black, M. D., D. D.S. Philadelphia: 
P. Blakiston, Son & Co., No. 1012 Wal- 
nut Street. 1884. (pp.178. Cloth, $1.50.) 
This volume contains a series of lec- 

tures delivered before the Chicago Col- 
lege of Dental Surgery. The first part 
begins with a study of the germ theory of 
disease, in which the author displays con- 
siderable familiarity with the literature of 

the subject. Evidence in support of the 
germ theory is briefly given, the nature of 
miasm and contagion is discussed, the 
views of different recognized authorities 
are concisely stated, and the results and 
evidence are finally summed up in the 
third lecture, which concludes the first 
part. 

The second part, the author says in his 
preface, ‘was written because I had some- 
thing to say that I thought ought to be 
said at the present time.’ It begins with 

_a lecture on the Relation of Micro-Organ- 
isms to the Production of Disease. The 
author holds to the view that the organ- 
isms of disease produce poisonous com- 
pounds in the body, and in this way be- 
come the cause of disease. He goes on 
to consider the physiological phenomena 
of life at length, considering especially 
the action of ferments in digestion, and 
finally the production of alkaloids in the 
system and the growth of bacteria. The 
seventh and last lecture treats of poisons, 
and particularly the poisons produced by 
micro-organisms. So little is yet known 
about this subject it 1s scarcely possible 
that the author could reach any very posi- 
tive conclusions. It is principally a mat- 
ter of conjecture how the organisms of 
disease act upon the system. The book 
is well worth reading as a good summary 

of the arguments in support of the views 
set forth. 

In the Appendix is a chapter on Dental 
Caries and its relations to the germ the- 
ory of disease, in which the view is taken 
that there is a kind of ferment formed 
which, as we understand the matter, may 
or may not be the product of micro-organ- 
isms, but frequently associated with them, 
which destroys the teeth. 

Microscopic Observations. By Thomas 
Taylor, M. D. Internal Parasites in 
Domestic Fowls and Butter and Fats. 
Washington: Government Printing Of- 
fice. 1884. 

This is a small pamphlet of seven pages 
and one colored plate, illustrating the ap- 
pearance of different fats under polarized 
light. Those who are interested in the 
subject would do well to write to Dr. Tay- 
lor for a copy of the pamphlet. 

flow to Grow Fine Celery. A new 
method. By Mrs. H. M. Crider. York, 
Pa.: H. M. Crider, publisher. 1884. 
(Pamphlet, pp. 16. Price, 25 cents.) 

Exchanges. 
[Exchanges are inserted in this column without 

charge. They will be strictly limited to mounted ob- 
jects, and material for mounting. | 

Echinus spines of various species offered to any 
person who will send in return three good sections 
of the same. ; 

Box 630, Washington, D. C. 

Wanted—Diatoms on seaweeds and in muds, from 
all the tropic seas. Offered a large quantity of fine 
selected diatoms and other slides, or cash. 

J. C. RINNBOCK, 
14 Simmering, Wien, Austria. 

Will exchange well mounted slides for others well 
mounted. 

H. H. PEASE, 
«1271 Broadway, N. Y. 

Slides of fresh water alge, desmids, bacteria, infu- 
soria, &c., tor good pathological or other interesting 
slides. Lists exchanged. 

J. M. ADAMS, 
Watertown, N. Y 

Material for mounting of all kinds wanted in ex- 
change for other first-class unmounted objects in great 

Mat M. 4. BOOTH 
Long Meadow, Mass. 

Will exchange very thinly cut and well-stained his- 
tological and pathological slides for other histological 
and pathological slides. Will also exchange a limited 
number of histological tor other slides of various kinds. 

H. L. WHITNEY, M. D., 
German Hospital, Girard ave. and 2ist st., 

Philadelphia, Pa, 

Will exchange good slides of micro-fungi, various 
Diatoms zz szfu on algz, chemical crystals, and a fine 
selection of stellate hairs on leaves of plants, for other 
good slides. 

JAS. E. WHITNEY. 
Rochester, N. Y. 
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The American Association—Sec- 
tion G, Address of the 

Vice-President. 

The section of microscopy and his- 
tology of the American Association, 
at the meeting in Philadelphia last 
month, although not large in number 
of members, was well provided with 
papers of scientific interest. The 
number of papers was, indeed, less 
than were presented before other sec- 
tions, as it must always be, for obvi- 
ous reasons. ; 

There were present at some of the 
meetings the Rev. W. H. Dallinger, 
Mr. James Glaishier, and Mr. I. C. 
Thompson, of England. 

In the absence of the Vice-Presi- | 

dent, Prof. T. G. Wormley, the Rev. | 
A. B. Hervey was called to preside 
at the first meeting, on Thursday, | 
September 4th, and necessary busi- | 
ness of organization was transacted. 

PROF. WORMLEY’S ADDRESS. 

In the afternoon Prof. Wormley de- | 
| published. The question presented livered the Vice-President’s address. 

The address was not written, and we 
give, from notes taken during its de- 
livery, the only abstract that has been 
published. 

The subject was the applications of 
the microscope in chemical and mi- 
crometric observations. The micro- 
scope, he said, frequently enables us 
to determine in a moment questions 
which, without its aid, would require 
hours and days. Thus: Ifa piece of 
bright copper be placed in an acid 
solution containing arsenic and heat- 
ed, the copper becomes coated with 
a dark deposit. 
several metals; but if the copper 
strip be then placed in a small tube 

This is common to | 

and heated, the arsenic will be sub- 
limed, and will condense in the cool 
part of the tube in minute octahedral 
crystals, which may be recognized 
with a microscope. If the copper be 
coated with mercury, opaque micro- 
scopic globules of that metal will be 
found in the sublimate. Quantities 
of metals, alkaloids, etc., much 
smaller than can be detected by 
chemical tests, can be discovered in 
this way. Of the two metals men- 
tioned, sgglgoa Of a grain of either of 
them can be recognized. As further 
illustrating the delicacy of microscop- 
ical tests, the alkaloid atropine may 
be mentioned. With bromine and 
bromhydric acid this substance yields 
peculiar crystals, which are charac- 
teristic in quantities of 5;1,, of a 
grain. 

Another important application of 
the microscope is in the identification. 
of blood in stains, etc. The results of 
extended observations by the speaker 
relative to this subject will soon be 

to a microscopist when called upon 
to examine a stain may be in one of 
three forms, viz: 1. Is it or is it not 
blood? 2. It is admitted to be blood, 
but what kind of blood? 3. It is ad- 
mitted to be blood, and asserted to be 
blood of a mammal. 

In the first instance the presence of 
blood can be recognized by the cor- 
puscles. Serious mistakes have been 
made by persons who have been de- 
ceived by finding spores which they 
regarded as blood-cells. Three in- 
stances of this nature have occurred 
in this country within a few years. 
Such mistakes are not necessary, as 

it is always possible to distinguish 
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blood-corpuscles. It may be claimed 
that the blood is that of afowl. The 
form of the corpuscles will distin- 
guish them from those of mammalian 
blood, but the corpuscles of cyclosto- 
mous fishes are circular. 

In the second form of the question 
it becomes necessary to discriminate, 
if possible, between the blood of dif- 
ferent mammals, especially to distin- 
guish human blood from all other 
kinds. Some say this is possible, 
others that it is not. The discrimina- 
tion depends upon the difference in 
size of the corpuscles and our ability 
to take cognizance of slight differences 
of this kind. 

The speaker then discussed in an in- 
teresting manner the subject of minute 
measurements. The naked eye readily 
divides a space of ;4, of an inch into 
four parts. The oval blood-disks of 
Amphiumas measure 74, X st, of 
an inch, and the naked eye readily 
notices the oval shape. But assuming 
<4, of an inch as the limit of meas- 
urement with the naked eye, with a 
magnification of ten diameters the 
eye could measure ;45 X 10 or zq455 
of an inch with the same ease, or 
zoboo With a power of 100 or 45 505 
with a magnification of 1,000. 

In measuring, the speaker prefers a 
Jackson eye-piece micrometer, and 
with this he finds 575, of an inch 
equivalent to 20 spaces of the eye- 
piece scale. Each space, therefore, 
represents 35455 Of an inch, and since 
a trained observer can readily divide 
the single spaces of the eye-piece into 
tenths, it is possible to measure the 

magnification this limit may be re- 
duced to z5,/og5 Of an inch. 

The difference in size of blood cor- 
puscles is considerable; in the ele- 
phant they measure ;~5,-inch, in the 
musk-deer ;3455- Blood-cells from 
some different animals have the same 
size. The corpuscles of human blood 
and those of several animals have 
practically the same 
Those of the opossum, for instance, 
are about identical in size. 

dimensions. | 

i 

Hence : 

the microscope does not enable us to 
distinguish human blood in every 
case. The blood of the ox, which 
measures ;,/55-inch, can be distin- 
guished from human blood by the 
difference in size. It has been ob- 
served that the blood-cells may become 
smaller than the normal size, but they 
never increase beyond it. 

As regards the examination of 
blood-stains, it has been found that 
the corpuscles may be restored to their 
normal size after years of dessicca- 
tion by digestion in fluids. The ab- 
normal corpuscles are not likely to be 
restored. For this purpose the speaker 
prefers pure water alone. Some years 
ago a 33 per cent. solution of potash 
was recommended. Water is now 
used, and the results are surprising. 

The diameter of dog’s blood-cor- 
puscles has. been observed to be uni- 
formily s345, of an inch, although 
prominent authorities have maintain- 
ed that there was no difference be- 
tween them and those of human 
blood. 

At the conclusion of the address 
the Secretary inquired if drying af- 
fected the size of the cells, as had 
been asserted by some writers. In 
reply the speaker said he had never 
found any appeciable difference be- 
tween the cells measured in the serum 
and when dried on aslide. The best 
method of spreading the blood ona 
slide for mounting was that of Prof. 
Johnson. A drop of blood is placed 
on a slide and spread by drawing 
over it the edge of a second slide in- 
clined. The smaller corpuscles to 
be observed in this way are abnormal 
ones, seldom found in the serum. 

In response to a question by Mr. 
Hyatt, it was said that the size of red 
corpuscles was not changed by dis- 
eases. 

The range in size of human blood- 
cells was stated to be 3,45 to a950 
of an inch. 

On succeeding pages will be found 
abstracts of the various papers read, 
with the exception of three, of which 
satisfactory abstracts cannot well be 



1884.] MICROSCOPICAL JOURNAL. 183 

prepared. These are entitled ‘Some 
New Microscopical Devices,’ by Dr. 
R. H. Ward; ‘Description of the 
Schroder Camera Lucida,’ by R. 
Hitchcock ; ‘Demonstration of Per- 
forations in the Cellulose Walls of 
Plant-cells,’ by Dr. Louis Elsbery. 
In addition to these a paper was an- 
nounced by Prof. W. A. Rogers 
‘On the Reproduction of Short 
Standards of Length,’ which was not 
read. Mr. W. H. Walmesley showed 
a method of using the electric light 
in microscopical work. He had a 
fine Beck’s microscope fitted with in- 
candescent lamps of small size above 
and below the stage, in which the 
strength of the light could be per- 
fectly regulated. 

—_O0————_- 

Celloidine as an Embedding Mass. * 
BY PROF. WILLIAM LIBBEY, JR. 

Celloidine is a pure form of pyroxi- 
line manufactured by a patented pro- 
cess in Germany, and used largely in 
photography in place of collodion, 
anf also for embedding purposes 
ix histology. It is prepared by dis- 
solving 1 ounce of celloidine in ether, 

noting the quantity of ether used, and 
when dissolved an equal quantity of 
absolute alcohol is added. Two so- 
lutions are needed, one very thin and 
the other thick. 

The specimens, after being prop- 
erly handled, are then soaked in ab- 
solute alcohol for an hour or two, 
then for the same period in strong 
ether, then for six hours in the thin 
solution and for the same time in the 
thick solution. 
A good cork must also be soaked 

in some absolute alcohol, and when 
ready to embed, this cork is taken and 
a small quantity of the thick solution 
placed on one end of it and allowed 
to dry until it is well stiffened. Then 
‘the specimen, with as much of the 
thick solution as will adhere to it, is | 
placed on this and allowed to dry 
partially, when another coating is 

placed over the specimen from the 
same solution, and this proceeding 
ought to be repeated until the speci- 
men has a sufficient quantity around 
it to hold it firmly ; then it is allowed 
to dry and when stiff is placed in 80 
per cent. alcohol for 12 hours at least 
before cutting. 

The sections are best cut in alcohol 
and preserved in it until wanted. 
They can be stained as they are in 
the mass as it does not stain readily, 
and then mounted, but they must be 
cleared up in oil of cedar or origanum, 
as the oil of cloves usually used dis- 
solves the mass. 
Where it it important to keep parts 

of the section in their relative posi- 
tions the above method of proceedure 
is best, but where it is of no impor- 
tance the mass can be removed per- 
fectly by soaking first in absolute 
alcohol, then in ether for a few mo- 
ments, and then putting them in al- 
cohol again or in a mixture of equal 
parts of alcohol, glycerin, and water 
where they will keep indefinitely. 

O 

Methods of Cultivating Micro- 
Organisms. * 

BY GEORGE M. STERNBERG, M. D., 
F. R. M. S.. MAJOR AND SUR- 

GEON, U. S. ARMY. 

That branch of biological research 
which relates to the lowest and small- 
est of living organisms, the bacteria, 
or schizomycetes, is second in im- 
portance to none other, either from a 
purely scientific or from a practical 
point of view ; for these lowly plants, 
in their morphology, growth, and re- 
production, present to us the simplest 
possible conditions for the study of 
fundamental biological problems, and 
they offer peculiar advantages for the 
prosecution of experimental research- 
es bearing upon these problems, by 
reason of their rapid multiplication 
and the facility with which species 
may be isolated and ‘ pure cultures’ 

* Abstract. Read before Section G, A. A. A.S, * Abstract. Read before Section G, A. A. A.5, 
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maintained through many successive 
generations. 

By means of these pure cultures 
we are enabled to study the modify- 
ing influences of environment upon 
form or function, the influence upon 
growth and reproduction of various 
chemical substances, of different de- 
grees of temperature, etc. 

It is only necessary to mention the 
brilliant discoveries of Pasteur and of 
Koch relating to the ré/e of these 
minute plants in various processes of 
decomposition and in the etiology of 
infectious diseases, in order to call 
attention to the practical results which 
these researches promise. 

Without doubt the very great ac- | 

cessions to our knowledge in this 
direction which have been made dur- 
ing the past few years are largely due 
to improvements in technique relating 
to the recognition (by staining re- 
agents, special modes of illumination, 
etc.) and cultivation of the micro- 
organisms in question. 

In a paper read at the Cincinnati 
meeting of this Association, in 1881, 
a detailed account was given of the 
writer’s method of conducting culture 
experiments. Further experience has 
fully confirmed my conviction that 
the method referred to has advantages 
over all others for cultivating micro- 
organisms in fluid media, and my ob- 
ject at present is to give a practical 
demonstration by which the advan- 
tages claimed will be made apparent, 
rather than to add anything to the 
technical account of my mode of op- 
erating. At the same time I shall 
call attention to the invaluable method 
of surface cultivation, which is so 
highly recommended by Koch, and 
which has been published by him 
since the reading of my paper above 
referred to. 

The special advantages of each 
method will be pointed out, not with 

a view to showing that one is superior 
to the other, but in order to indicate 
the particular cases in which one or 
the other is preferable, for neither can 
entirely take the place of the other ; 

and if a pure culture may be more 
easily maintained in an hermetically 
sealed flask, it is unquestionably true 
that the method of Koch has added 
greatly to our resources for the isola- 
tion and naked-eye recognition of the 
innumerable species of bacteria which 
surround us on every side, which in- 
fest the water we drink, the air we 
breathe, and, as harmless parasites, 
the human mouth and intestine in 
countless hosts and of many different 
forms. 

It is only by resorting to some 
method by which we are able to se- 
cure and maintain ‘pure cultures’ 
that we are able to obtain a precise 
knowledge of this extensive micro- 
scopic flora, for in nature the species 
are mingled together in such a way 
that nothing but confusion and uncer- 
tainty can come from the attempt to 
establish species upon morphological 
characters alone. 

There is nothing novel in the form 
or construction of the little flasks 
which are used in the method which 
I recommend to you. They have, no 
doubt, been used occasionally by other 
experimenters for various purposes 
prior to my calling attention to their 
special advantages for the purpose in 
view. ‘These advantages are best se- 
cured by making the flasks of mod- 
erate size, and by drawing out the 
neck into a slender capillary tube, so 
that the mode of manipulation which 
I shall demonstrate becomes practi- 
cable. The method, taken as a 
whole, is original, and, so far as I 
know, had not been practised by any 
one prior to the publication of my 
paper referred to. The usual method 
has been to use open-mouthed flasks 
or test-tubes, into which a sterilized 
culture-fluid is introduced, and from 
which atmospheric germs are exclu- 
ded by a sterilized plug of cotton- 
wool. In skilful hands this method 
gives satisfactory results, but it re- 
quires much time and care, and the 
most experienced manipulators can- 
not avoid the occasional contamina- 
tion of a culture, or the ‘breaking 
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down’ of a stock solution. Even if 
such accidents were not of common 
occurrence, the method I recommend 
would be preferable on the score of 
economy of time and material and of 
ease of manipulation. The advan- 
tages claimed, briefly stated, are as 
follows :— 

The small flasks employed are 
made in the laboratory, from glass 
tubing, very expeditiously and at 
small expense. 

Each flask contains a sufficient 
amount of nutrient fluid and of oxy- 
gen to insure a vigorous and abun- 
dant development of any aérotic mi- 
cro-organism introduced as seed. 
The bacilli readily form spores in 
these flasks. : 
When properly sterilized the en- 

closed culture-medium remains un- 
changed indefinitely, and the little 
flasks, ready for use at a moment’s 
notice, may be packed away in 
drawers or boxes for years, if desired, 
and may be conveniently transported 
from place to place. 

The inoculation of one flask with 
micro-organisms contained in an- 
other, or with a drop of blood from 
the veins of a living animal, etc., etc., 
is effected expeditiously and with 
perfect security from contamination 
by atmospheric germs. 

Small amounts of fluid may at any 
time be withdrawn from one of these 
flasks for microscopic examination 
without the slightest danger of intro- 
ducing foreign organisms, and thus 
destroying the purity of the culture. 

Finally, these little flasks take the 
place of a syringe when an inocula- 
tion experiment is to be performed, 
the contents being forced beneath the 
skin, or into one of the cavities of a 
living animal, by applying gentle 
heat to the bulb, thus causing the en- 
closed air to expand, and forcing the 

- fluid contents through the capiliary 
neck of the flask. 

The method having been described 
in detail in my paper already referred 
to (see report A. A. A. S. for 1881) 
my principal object at present is to 

give a practical demonstration of its 
advantages over other methods of 
cultivating micro-organisms in fluid 
media. 

ae Oe 

Remarks on Fluid and Gelatinous 
Media for Cultivating Micro- 
organisms, with Description of 
Salmon’s New Culture-tube and 
Demonstration of the Process of 
using it. 

The above was the title of a paper 
read by the Editor of this JouRNAL, 
but written at his request by Mr. 
Theobald Smith, the assistant of Dr. 
Salmon in his laboratory. A cut 
showing the construction of the tube 
will be given, if possible, next month. 
The paper was as follows :— 
Much has been said of late concern- 

ing the advantages of a solid substra- 
tum over a liquid medium in the cul- 
ture of the Schizomycetes or so-called 
bacteria. This is no doubt due to its 
very successful employment by Dr. 
Koch in the study of tuberculosis, 
and more recently of cholera, and his 
own oft-repeated statements as to its 
superiority. He has, however, em- 
ployed liquid media for his cultures of 
the tubercle-bacillus, and is now 
studying the comma-bacillus in a de- 
coction of meat. In fact, he says that 
it flourishes best in fluids which do not 
contain too little nutrient material. 
(See Deutsche Med. Wochenschrtft, 
1884, p. 503.) 
Many bacteria naturally live in 

fluids, such as the blood in case of 
disease, in stagnant water, etc. The 
life-history of such forms can never be 
traced completely without resorting 
to liquid cultures, approximating in 
physical and chemical properties the 
natural medium of the microphytes. 
Thus, the swarming stage of bacteria 
can only assert itself in a fluid, and 
the peculiarity of many species to 
collect in the form of a membrane on 
the surface of liquids at a certain pe- 
riod of their life can express itself 
only very indirectly or not at all upon 
a layer of gelatin or blood serum. 
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Though we must regard as an ex- 
cellent addition in the study of bacte- 
ria the more rigorous technique of 
the present method of solid substrata, 
especially in .its application to the 
isolation of different forms, it can 
never supplant liquid cultures, and 
therefore any apparatus which will 
materially simplify the laborious and 
minute technique and reduce to a 
minimum the sources of error con- 
nected with the study of microscopic 
fungi in liquid media must be hailed 
as an important and lasting step in 
advance. The culture-tube devised 
by Dr. D. E. Salmon has certainly 
proved to be such. Though in con- 
stant use for over a year is his labora- 
tory, Dr. Salmon has not yet found 
the opportunity of publishing an ac- 
count of it, and owing to the pressure 
of official duties his appearance at this 
meeting is impossible. I shall, there- 
fore, take the liberty of pointing out, 
in the briefest manner, the construc- 
tion and use of the culture-tube, with 
the hope that he will present a more 
extended description at a later date. 

The culture-tube consists of a test- 
tube-like body or reservoir, of rather 
heavy glass, about 4 to 5 inches in 
length and three-fourths of an inch in 
internal diameter. Over the top of 
this reservoir a second hollow piece 
is fitted, which might be called a cap. 
Its internal surface is ground to fit 
snugly over the ground external sur- 
face of the upper end of the reservoir, 
thus forming a ground-joint union. 
This cap, abont 24 inches long, ab- 
ruptly contracts near its middle into 
a narrow tube with an internal diam- 
eter of about 2 of an inch. The third 
piece, which might be called the ven- 
tilating tube, is shaped like an in- 
verted u, one limb being about 3 
inches long, and 14 inches longer 
than the limb which fits by means of 
a ground joint over the narrow tube 
of the cap. The longer, free limb of 
the ventilating tube lodges a plug of 
glass-wool from 14 to 2 inches long. 
The limbs of the ventilating-tube are 
about one inch apart. 

The culture-liquid is introduced by 
removing the cap, which brings with 
it the ventilating-tube, and it is steril- 
ised in the tube. The liquid is inoc- 
ulated by removing the ventilating 
tube only. To prevent the ground 
joints from sticking too firmly, a little 
sublimated vaseline is introduced be- 
tween the surfaces of the joint. 

The pipette, used to introduce a 
drop of fluid containing bacteria, con- 
sists of an ordinary glass tube about 
4 of an inch in diameter and 2 to 3 
inches long, one end of whichis drawn 
out into a very fine, almost capillary 
tube, which must be long enough to 
easily reach the bottom of the reser- 
voir when introduced through the 
narrow tube of the cap. A plug of 
glass-wool occupies the other end, 
which is closed by a rubber ball. 

The method of inoculating the cul- 
ture-liquid is briefly as follows :— 

The pipette is first thoroughly ster- 
ilised by flaming every portion of it 
from the tip of the capillary tube to 
near the rubber bulb until the con- 
tained air is subjected to a tempera- 
ture of at least 150° c. We usually 
bring it to a dull red heat, avoiding 
the contingency of melting the capil- 
lary tube. It is hung with the rub- 
ber bulb up to avoid its capillary 
portion coming in contact with any- 
thing while cooling. When sufh- 
ciently cool the capillary portion is 
again drawn once or twice through: 
the flame to destroy any particles that 
may have become attached mean- 
while. The ventilator of the culture- 
tube, containing the bacteria to be 
sown, is flamed and removed and the 
narrow tube of the cap flamed, the rub- 
ber bulb slightly compressed, and the 
pipette introduced, a few drops drawn 
up, the pipette slowly withdrawn, the 
cap flamed again, and the ventilator 
replaced. The cap of the fresh tube is 
now flamed before and after removing 
the ventilator, the pipette introduced, 
a drop allowed to fall into the culture- 
liquid, the pipette removed, the nar- 
row tube of the cap again flamed, and 
the ventilator replaced. This is the 
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procedure of obtaining a pure culture 
from one preceding. Whenthe source 
of the bacteria is an exudate, or the 
flow of the animal body, various 
methods are in use. The method 
above given may, however, be em- 
ployed in most cases. 

The success of the work depends 
as much upon the worker as upon 
the apparatus employed. <A _bun- 
gling manipulation may cause failure 
with the best method. The personal 
equation in this as in many other 
fields of research is necessarily an 
important factor. Many minute de- 
tails, which may seem too trivial to 
be mentioned, are slowly acquired, 
and gradually help to increase ‘the 
percentage of absolute success. 

It is evident that the reservoir may 
be variously modified. <A flask- 
shaped body may be used for cul- 
tures that require an abundance of 
air, but the test-tube form will serve 
nearly all purposes. It enables the 
nature of the opacity in the liquid to 
be readily determined, while the ear- 
liest traces of a membrane or a de- 
posit are more easily detected than 
with a broad body and a flat bottom. 
The microscopic appearance of these 
features, in case of many forms, will 
enable the experienced observer to 
foretell whether the culture is pure or 
contaminated. / 

The culture-tube, then, recom- 
mends itself as a simple, very neat 
apparatus, readily filled, sterilised, 
and inoculated. It dispenses with 
the troublesome and dangerous expe- 

. dients of disturbing cotton plugs, and 
of tying down various air-filtering 
materials. It is easily cleaned, and 
hence may be used over and over 
again, the original cost of the tube 
being in this way reduced to a mini- 
mum inthe end. It does not break 
readily, nor are there any sharp or 

- jagged edges to be feared in the ma- 
nipulation of dangerous cultures. It 
is very compact, and occupies but 
very little space in a thermostat. 
Finally, the chances of contamination 
through the air during the process of 

inoculation are practically of no ac- - 
count. We have not yet seen an im- 
pure culture derived from a preced- 
ing pure culture during the period of 
our experience with these tubes. It 
is becoming more and more the con- 
viction of careful investigators—and 
Brefeld, in describing his method, 
emphasizes it—that in a room where 
dust is carefully managed a short ex- 
posure to the air is not dangerous. 
The utensils used, upon which parti- 
cles are continually being deposited, 
unless thoroughly sterilised, are the 
chief carriers of a miscellaneous con- 
tamination. 

—_O———_- 

Histology of Lingula.* 

BY H. G. BEYER, SURGEON, U.S. N. 

It was only after considerable hesi- 
tation that I finally concluded, in a 
conversation with our esteemed sec- 
retary, Mr. Hitchcock, a few days 
ago, to venture making a few remarks 
on this subject, the pressure of my 
legitimate duties as naval medical 
officer having frequently interrupted 
my studies, and preventing me from 
presenting a more complete account, 
at least at present. I will, therefore, 
confine my remarks on those most 
interesting little organs called hearts, 
or oviducts, or also segmental organs. 
These organs have attracted no little 
attention and interest on the part of 
the most distinguished anatomists 
ever since the time they first turned 
their attention to the study of the 
anatomy of the brachiopods in gen- 
eral. 

Before the time when Hancock 
wrote his classical essay on the or- 
ganization of the brachiopoda in the 
Phil. Trans. of 1858, these organs 
had been described as hearts. Mr. 
Hancock, in the article referred to, 
says: ‘Four years ago I had occa- 
sion to dissect Woldheimia Australis, 
Terebratulina caput serpentis, and 
Lingula anotina, and was then 
struck with the peculiar appearance 

Abstract. Read before Section G, A. A. A.S. 
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of the organs denominated hearts by 
Baron, Cuvier, and Prof. Owen, all 
subsequent writers on the subject. 

‘These so-called hearts seemed to 
me very unlike any molluscan heart 
that had ever come under my obser- 
vation, and on attentive examination 
it became evident that they give off 
no arteries, as they had been described 
to do; and, moreover, that their 
apices, from which the arteries were 
stated to pass off, appeared to open 
externally. For these and other rea- 
sons I was inclined to disbelieve in 
their cardiac nature, and to regard 
them rather as oviducts.’ 
Hancock also discovered the true 

hearts, situated above the stomach, 
and two secondary pulsatile vesicles, 
situated somewhat posteriorly to the 
true heart. 

These hearts, oviducts, or segmen- 
tal organs (as they were called by 
Prof. E. S. Morse, who compared 
them to the segmental organs of an- 
nelids) are generally described as 
having two openings—one a small 
one externally, and another, large and 
funnel-shaped, opening in the perivis- 
ceral cavity. 

I have brought with me a series of 
sections, by means of which I hope 
to show you that, although the open- 
ing to the exterior is very clear and 
manifest, the internal opening is not 
of so simple a nature as has hitherto 
been described. I find that the inter- 
nal end is in very close relation and 
probable direct communication with 
the interior of a convoluted tubule or 
glandular sort of vesicle. These ves- 
icles, two in number, are found on 
the looped portion of the alimentary 
canal, and, so far as I am aware, and 
from what I have been able to gather 
from some of the plates accompany- 
ing the article by Mr. Albany Han- 
cock, above referred to, correspond 
somewhat in situation to his pulsatile, 
secondary vesicles. On closer exami- 
nation a communication was found to 
exist between these pulsatile vesicles 
and one of the diverticula of the ali- 
mentary canal, so that we have here © 

an indirect communication between 
these oviducts and the lower portion 
of the alimentary canal. Until fur- 
ther and more extensive studies shall 
have been made on other brachiopods 
I shall abstain from entering into a 
discussion on the morphological sig- 
nificance of these findings. The speci- 
mens which I have brought with me 
to-day will, I hope, be sufficiently 
convincing, at least so far as lingula 
is concerned. I shall present a more 
detailed account of the histology of 
lingula at some future nor very dis- 
tant day. To-day I am obliged to 
limit myself to this brief and frag-. 
mentary account. 

—_— () ———— 

Upon a Microscopical Method 
of Studying the Amphib- 

ian Brain.* 

BY HENRY F. OSBORNE. 

The brain is hardened in bichro- 
mate of potash (Miiller’s fluid) the 
ventricles being fully injected. After 
the usual alcohol treatment, the brain 
is placed for one week in carmine 
solution ; then for 24 hours in acetic 
acid. 

The imbedding mass is prepared 
by shaking the contents of an egg 
with three drops of glycerin. After 
soaking in this mass the brain is 
placed in position, and hardened in 
the vapor of boiling alcohol spirit, 
80 per cent. The mass is then placed 
one week in absolute alcohol. 

The cutting is done with Jung’s 
microtome ; 50 or 60 sections collect- 
ing on the razor in alcohol are then 
floated at once, in order, upon the 
slide. To keep them in place they 
are covered with thin blotting-paper 
during alcohol and oil of cloves treat- 
ment. This is removed and the sec- 
tions mounted in the usual way. 
~The section glasses, and then the 

sections showing particular struc- 
tures, are then indexed. 

* Abstract. Read before Section G, A. A. A. S. 
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An Immersion-Apparatus for the 
Determination of the Tempera- 
ture of the Critical Point in the 
Fluid Cavities of Minerals. * 

BY ALEXIS A. JULIEN. 

In a former paper, read before the 
American Chem ‘cal Society, and pub- 
lished in vol. iii. of its Journal, I have 
discussed the subject of the examina- 
tion of carbon dioxide in the fluid 
cavities of the white topaz of Minas 
Geraes, Brazil, and took occasion to 
sum up the known occurrences of 
carbon dioxide in fluid enclosures of 
the rocks and veinstones of this coun- 
try, so far as detected up to that time. 
The substance has been unfamiliar 
even to many chemists, and its occur- 
rence in nature was considered rare, 
even by most geologists ; but nineteen 
localities on this continent were then 
referred to, as determined by Messrs. 
G. W. Hawes, F. Zirkel, A. Wich- 
mann, R. D. Irving, A. W. Wright, 
and, in four localities, by myself. 

Reference was made to the-various 
forms of stage-heating apparatus em- 
ployed by observers ‘to produce in one 
of these minute cavities of a mineral 
while under observation through the 
microscope, the rapid and extensive 
dilatation of the enclosed floating 
bubble or sudden vaporization of the 
liquid, by which the identification of 
carbon dioxide is easily effected, and 
to determine accurately the tempera- 
ture at which this action takes place. 
This temperature may be very low, 
such as the radiation of a burning 
cigar, or of a warm metal rod, a jet 
of hot air, or of the warm breath con- 
veyed through a rubber tube, or even 
of the tip of one’s finger (37°c.) ap- 
plied to the bottom of a thin slide, 
while resting upon the stage of the 
microscope, if the mineral section 
is also very thin. But the exact de- 
termination of the temperature at 
which the bubble or liquid disappears 
requires a special apparatus, of which 
several forms have been devised, 

* Abstract. Read before Section G, A. A. A.S. 

which may be thus classed according 
to the thermal agency employed :— 

1. A continuous current of hot air 
conveyed horizontally through a metal 
chimney beneath the thin section and 
the adjacent bulb of a thermometer ; 
as in the several devices of Nachet, 
Beale, and Fuess. 

2. A similar current of hot water 
conveyed between the stage and the 
slide and thermometer, through a 
metal conduit from a small adjacent 
tank or boiler ; as in the apparatus of 
Polallion, Ranvier, etc. 

3. A conveyance of heat to the 
thin section and thermometer by con- 
duction through a metal plate, prefer- 
ably brass or copper, projecting be- 
yond the stage over the flames of 
tapers ; as arranged in the forms pro- 
posed by Chevalier, Dujardin, Ran- 
som, and Schultze. (See Frey ‘ The 
Microscope.’) 

4. The conduction of heat derived 
from a galvanic current under the 
control of a rheostat, through a fine 
platinum wire bent back and forth 
over a ring-shaped thermometer bulb, 
upon which the slide is supported. 
This is the apparatus proposed by 
Vogelsang, fully described in most 
works on general lithology, as those 
of Zirkel, Rosenbusch, and Lasaulx, 
and even yet in common use. 

The objection to all these forms of 
apparatus lies in their irregular ap- 
plication of heat, and its irregular and 
indefinite loss from currents in the sur- 
rounding atmosphere, and from the re- 
frigerating effect of the mass of metal in 
the stage, and also in the microscope 
objective, in an amount proportionate 
to its close approximation, Zz. e., to 
its focal distance or high power. Even 
in the most pretentious apparatus, that 

_ of Vogelsang, its inventor admits a 
| variation or error of 10° c., according 

to the objective employed; from a 
No. 4 Hartnack of 3 mm. focal dis- 
tance to a No. g of 0.1 mm. 

Vogelsang suggested the reduction 
of observations made by means of 
high-power objectives to the standard 
of the No. 4, and even was forced to 
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make a plus correction of one degree 
(centigrade) for observations in which 
the temperature of the air of the room 
and of the microscope fell below his 
normal (20° c.) as far as 12 to 15°. 

. Practically, in use these observations 
are consequently made almost alto- 
gether on large cavities and under 
low-power objectives, and an accu- 
racy to one degree centigrade has been 
accepted as satisfactory. Although 
wide discrepancies have constantly 
occurred, even in determinations on 
the fluid cavities in the same slice of 
mineral by means of these devices, 
on the other hand some of the most 
delicate and important investigations, 
such as those of Sorby and King on 
the indication of the degrees of pres- 
sure to which certain granytes have 
been subjected during folding and 
metamorphism, have rested largely 
upon the accuracy of determinations 
of this very kind. 

In my previous paper I have de- 
scribed two forms of apparatus found- 
ed on the plan of immersion of both 
the objective and the thin section un- 
der examination in baths which may 
be warmed sufficiently by the direct 
application of the flame of a taper, or 
by conduction through a copper plate, 
or by the slow addition of water of a 
different temperature, or, in a warm 
room, by a current of the observer’s 
breath. All interference with the inves- 
tigation, either by warm or cool atmos- 
pheric currents, or by radiation into 
or from adjacent metal, is eliminated 
by this plan. I afterwards found that 
the suggestion of the idea of immer- 
sion of the thin section alone had al- 
ready occurred to Brewster, Vogel- 
sang and Sorby, who had in occasional 
single investigations simply immersed 
the mineral in heated water or glyce- 
rin, stiring up the liquid with a 
thermometer. The range of error 
found in this partial application of 
the idea amounted to 13° c., even 
with low-power objectives ; the pro- 
cess was found tedious and slow, and 
Vogelsang preferred the use of his 
galvanic apparatus. 

In place of the two forms of appa- 
ratus described in my former paper, 
Inow present a more finished arrange- 
ment, consisting of a thin-walled box 
heated by conduction from a taper 
through the copper plate which forms 
its bottom and projects beyond the 
stage. The thermometer, made to 
order by the well known instrument 
maker to the Smithsonian—Mr. Henry 
Green, of New-York—has a scale 
ranging little beyond 22-45° c., each 
degree on the scale being two cm. in 
length and divided into tenths. The 
bore and length of the tube is so ar- 
ranged as to bring that part of the . 
scale near 30° c. on a level with the 
eye, while stationed at the eye-piece, 
to facilitate an instantaneous observa- 
tion, by a glance, of the height of the 
mercurial column, at any moment, 
without a removal or even movement 
of the head. I find as before that not 
only the high-power immersion objec- 
tives, such as the ,14, of Spencer or 4 
of Powell and Lealand, can be used in 
this way, but that apparently any low- 
power objectives so far tried have 
their fittings water-tight, and can be 
used while half immersed in the bath, 
only occasionally with a little loss of 
definition or brightness, sometimes 
with a decided improvement in both 
qualities and with a complete dispen- 
sation of the necessity for repeated 
refocussing otherwise required. The 
observation of the critical point in the 
fluid, checked by both the tempera- 
tures of disappearance and reappear- 
ance of the bubble, may be easily ef- 
fected in most cases within ten min- 
utes and to an accuracy of at least 
one-twentieth of a degree centigrade. 
For various further particulars and 
precautions, I need but refer to my 
former paper. 

ee 

On Some Points in Microtomy.* 
BY JOHN A. RYDER, EMBRYOLOGIST 

TO THE U. S. FISH COMMISSION. 

The attention of investigators has 

been so greatly occupied with this 

* Abstract of paper announced forSection G, A. A. 
A.S., but not read. 
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subject within a very recent period, 
that it may be said that a new art has | 
been developed which we may call 
microtomy. 

In working with vertebrate mate- 
rials hardening and killing should 
be done in such a way as not to dis- 
tort the axis of the embryos, in order 
that the knife and microtone may be 
adjusted so as to cut in any desired 
plane with accuracy. The embed- 
ding must be as homogeneous as 
possible ; for this purpose saturating 
the object with paraffin has been 
found to be the best, so that evenly 
thin sections may be produced. The 
methods of Biitschli, Plateau, Cal- 
berta, Duvall, all serve this purpose, 
and their relative values are probably 
expressed in about the order in which 
they stand. Staining is best accom- 
plished in embryological work by 
dyeing the object as a whole; this 
saves time and may be done ina num- 
ber of ways. Mounting should be 
done serially and with the ribbon 
method ; where hard paraffin is used, 
the sections are rapidly and easily laid 
on the slide with needles in neat order, 
if the fixing is done with a compound 
of clove oil 3 volumes and collodion 
I volume, which is thinly painted on 
the slide, and on which the sections 
are carefully laid, when the slide may 
be gently warmed for a minute; this 
melts the paraffin in the sections, the 
clove oil is driven off, and the sections 
fixed by the collodion, when a few 

drops of turpentize will immediately 
dissolve and remove the included and 
adherent paraffin, when the mounting 
may be done under an oblong cover 
in balsam. 

These methods enable the student 
to interpret the structure of an or- 
ganic body in three dimensions, and 
so great an accuracy of preparation 

is thus attainable that enlarged models 
are easily made from super-imposed 
card or wax plates joined together 
and cut from outlines drawn by the 
help of the cameralucida from the 
successive sections enlarged to a com- 
mon scale; or it is even possible in 

the same manner to construct stereo- 
grams by drawing camera outlines 
one upon the other, for the reason 
that if the sections are properly pre- 
pared, every part will be in its proper 
place and the final result will be ac- 
curate. In this way I have built up 
views of embryo fish crania in per- 
spective from one side ; cartilaginous 

crania, which it would be utterly im- 
possible to clean on account of their 
small size, so as to make an entirely 
serviceable preparation, because or- 
dinary methods of preparing would 
inevitably show important parts out 
of place and render the object unre- 
liable for the purpose of illustration. 

oO 

Recent Studies on the Theory of 
the Microscope and their Prac- 
tical Results as Regards the Use 
of the Microscope in Scientific 
Investigations.* 

Few who are not constant readers 
of the literature pertaining to the 
physics of the microscope are aware 
of the great advances that have been 
made in the knowledge of the micro- 
scope as a physical instrument, and 
of the correspondingly great progress 
in the construction of the optical part 
due to such knowledge, that has been 
made within the last ten years. Never- 
theless, the subject is of great impor- 
tance to every observer, and although 
to make it clearly understood it should 

| be treated mathematically, in a man- 
ner which the author of this paper 
would not undertake, it has seemed 
desirable to present the salient features 
of our knowledge of the microscope 
as a physical instrument, in a manner 
to indicate fairly well the bearing of 
recent researches upon the scientific 
use of the instrument. To do this, 
for the benefit of the biologist, histolo- 
gist, and others whose time and in- 
terests have been too much occupied 
with their work to study the merits 
of different objectives and accessories, 
makes. it advisable that we should 

* Read before Section G, A. A. A.S. 
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begin with some explanations with 
which many here present are familiar. 

Probably every observer of expe- 
rience has a more or less clear recol- 
lection of the long and bitterly fought 
battle raged among microscopists not 
many years ago about angular aper- 
ture. ‘There were advocates of wide 
or high angles, who believed the value 
of an objective increased for all pur- 
poses as the angular aperture was 
increased, independently of other con- 
Sileratione. and this view was advo- 
cated with all the steadfastness and 
vigor of such faith as would move 
mountains, had it been properly direct- 
ed to that end. On the other hand, 
there was a more conservative but 

none the less vigorous party totally 
opposed to these views. ‘The bitter- 
ness with which this controversy was 
carried on at times, year after year, 
is a blot upon the literature of the 
subject. But the differences of opin- 
ion arose, partly no doubt from stub- 
bornness and erroneous observation, 
but mainly from want of knowledge 
concerning the subject. There was no 
recognition of a standard by which 
the value of an objective could be 
determined. It was a controversy, 
in fact, between those who believed 
in tests by resolving fine markings on 
diatoms, etc., and those who believed 
in clear definition of such objects as 
the podura scale. To be sure, other 
elements entered into the controversy, 
as, for instance, the question of the 
proper measurement of the angle of 
aperture, but the great question of in- 
terest to workers with the microscope 
was, what is the best objective for 
use—a wide or medium angle? 

At the present time this question 
can be answered ; butafew yearsago it 
was purely a matter of opinion. The 
theory of the microscope then gener- 
ally accepted was erroneous. The 
functions of angular aperture were in 
theory entirely misunderstood. 

Let us endeavor to understand the 
subject in the light of recent investi- 
gations, for which we are mainly in- 
debted to Prof. Dr. E. Abbe, of Jena, 

who has established a theory of the 
microscope, based upon experimental 
and mathematical investigations, 
which, in its essential features, if not 
throughout, seems as firmly estab- 
lished as any theory in optical science. 
When an object marked with fine 

striz, such as a diatom-shell, for ex- 
ample, or a glass plate ruled with 
lines and having the markings sepa- 
rated by spaces as minute as the wave- 
length of light, is illuminated in the 
ordinary way under the microscope, 
it is obvious that the light will be de- 
composed and a diffraction spectrum 
formed, precisely as in the case of. 
Prof. Rowland’s beautiful ruled 
plates. Considering any single ray 
from the mirror, when it reaches such 
an object it will be turned from its 
direct course and pass off at an angle, 
forming a microscopic diffraction 
spectrum. This spectrum may be 
seen and examined in a manner to be 
described further on. First I must 
ask you to recall some old experiments 
given in text-books on physics. I re- 
fer to the interference bands of diffrac- 
tion spectra. You will remember 
how the waves of light, when their 
vibrations come together in a certain 
manner, interfere with each other and 
produce lines of darkness due to over- 
lapping spectra. I cannot go further 
into this subject here. The principle 
has been brought before you, and that 
is sufficient for the purpese in view. 
It must be clear to any one that if the 
light is thus turned from its course 
and decomposed, it cannot go on to 
form an image in the microscope as 
it was supposed to do according to 
the old theory of the microscope. It 
was then supposed that the microscope 
formed an image precisely as figured . 
in works on physics in use at the 
present day, and in the same manner 
as the telescope. Large objects, and 
outlines of objects generally, are im- 
aged in this way; but obviously this 
cannot be true of the fine markings 
closer than a wave-length of light. 

Let us see what becomes of the 
didracted rays forming the spectrum. 
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Place a dry-mounted specimen of 
Pleurosigma formosum under a 
microscope and examine it with a 
half-inch objective. When the mark- 
ings are distinctly seen, remove the 
ocular and look down the tube of the 
microscope. There will be seen the 
diffraction spectra, just above the ob- 
jective. Then put on the ocular and 
with a hand-lens examine the light 
which issues from it in the same way. 
There the same spectra will be found 
again. I wiil not attempt to explain 
how it is that these spectra are so 
combined in the image we see to pro- 
duce the appearance of lines or dots as 
the case may be. The subject is too 
intricate to be easily understood ; but 
the fact must be taken upon the au- 
thority of Prof. Abbe and others that 
the power of a microscope to define 
or resolve minute markings is abso- 
lutely dependent upon its capability 
of gathering in, and properly dispos- 
ing of, the spectra produced by the 
object. 
We will now goa step further in 

the consideration of the formation of 
the spectra. You are all familiar with 
the fact that diffraction spectra are of 
different orders—that is to say, we 
have several secondary spectra pro- 
duced, one beyond the other, more or 
less overlapping each other. So itis 
under the microscope, and the number 
of secondary spectra will depend upon 
the fineness of the markings of the 
object and the length of the vibrations 
of the light (which will vary in dif- 
ferent mounting media). It scarcely 
need be said that when the object is 
so finely marked as to produce two 
spectra the microscope must take in 
both of these ‘to reveal its finest lines, 
and if the object produces three spec- 
tra that are essential to show its 
structure, the microscope must take 

the third in also Since the rays 
forming the second and third spectra 
are diffracted respectively further from 
their courses than the others, it is ob- 
vious that the capability of an objective 
to take them in depends upon its an- 
gular aperture—the angle of light 

which it will take in under the con- 
ditions of experiment. 
We now come to an interesting and 

exceedingly important fact concerning 
the appearances produced by diffrac- 
tion spectra. If an objective is inca- 
pable of taking in the spectra necessary 
for a true portrayal of the object, it 
may, nevertheless, be made to give 
an image which, to all appearances, 
is true, and would not give any evi- 
dences of further details to be brought 
out by other lenses. It may also 
happen that by proper manipulation 
an objective capable of showing the 
finest markings of an object may be 
made to show the object clearly de- 
fined with only one-half the true num- 
ber of markings—the structure ap- 
pearing to be much coarser than it 
really is. ; 

It may be asked how it is possible, 
in view of such facts as these, to place 
great dependence upon the microscopi- 
cal appearance of objects—how are we 
to be sure that the resolutions we see 
of fine markings are true, how do we 
ever know that the objectives we use 
are capable of showing true structures, 
or that our manipulation of them has 
given us the true and not the false? 

It is not my purpose to enter upon 
a discussion of these questions. | It 
would require too much time and in- 
volve a more full discussion of the 
theory of the microscope. Sufficient 
has been said to place the observer on 
his guard against errors of this kind. 
In some cases structure cannot be 
known from microscopical examina- 
tion. 
We now come to the consideration 

of angular aperture. The cone of 
rays radiating from the focal point of 
the objective to the periphery of the 
front lens is the angular aperture—the 
angle of light it will receive. Sup- 
pose an object to produce a diffraction 
spectrum just beyond the range of a 
certain objective working in air. In- 
terpose a refractive medium like gly- 
cerin or water between the object and 
the front lens. The rays which be- 
fore were beyond the range of the 
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objective are now brought, by refrac- 
tion, to a smaller angular deviation, 
the spectrum is taken up by the ob- 
jective and the markings are resolved. 
We can thus understand the action 
and the advantages of immersion ob- 
jectives. It has long been an axiom 
with microscopists that resolution of 
fine lines is dependent upon angular 
aperture ; but in this case the immer- 
sion medium has materially lessened 
the angular aperture, yet the resolving 
power of the lens is increased. Never- 
theless, the angular aperture has been 
shown, under the conditions pre- 
viously mentioned, to determine the 
resolving power. The apparent dis- 
crepancy here is easily explained, 

-although it has caused interminable 
confusion in the past. The explana- 
tion in brief is this: Angular aper- 
tures can only be compared under the 
same conditions. Thus angular aper- 
tures of objectives working dry, or of 
objectives working in the same im- 
mersion fluid, can be compared among 
themselves, but those of one class 
cannot be compared with those of the 
other class. Thus, a dry objective of 
157° will resolve no more than one 
having an immersion angle in water 
of 94°, or in oil of 80°. 

It will be seen that such compari- 
sons are apt to be very confusing, and 
for this reason the term angular aper- 
ture might better be entirely discarded. 
A perfectly satisfactory method of 
designating the resolving power of an 
objective has been adopted by micro- 
scopists on the recommendation of 
Prof. Abbe. It is by determining the 
‘numerical aperture.’ In highly re- 
fractive media the undulations of light 
become much shorter than in air, and 
as the capabilities of the microscope 
are dependent upon the wave-lengths, 
it is obvious that dense media for 
mounting add to the resolving power. 
Moreover, the visibility of an object 
is affected by the relation between the 
refractive indices of the object and the 
mounting medium. ‘The more these 
differ the more visible the object will 
be. But time would not permit, even 

if it were desirable, a longer discus- 
sion of the optical action of mounting 
media of different refractive powers. 
Suffice it to say that Prof. Abbe has 
shown, both by experiment and cal- 
culation, that the true aperture, dis- 
tinguished when desirable as the nu- 
merical aperture of a microscope 
objective, which is the capacity of the 
objective to receive rays from an 
object to form an image, is the ratio 
between the focal length and the 
diameter of the back lens of an ob- 
jective. This ratio will depend upon 
the refractive index of the medium or 
immersion, and is expressed by the | 
product of the index of refraction 
multiplied by the line of half the 
angle of aperture for the particular 
immersion medium employed. This 
is expressed by the much-used for- 
mula z sin. 2. 

Since the resolving power of a mi- 
croscope depends upon its numerical 
aperture, and upon the wave-length 
of light, it must be clear to any per- 
son that when the markings of an ob- 
ject are so exceedingly minute that 
they can no longer produce the diff- 
raction spectra necessary to form a 
correct image, they are beyond the 
range of microscopic vision. It will 
also be understood that since it is a 
matter involving the wave-length of 

light, the use of optically dense media 
to reduce the amplitude of the vibra- 
tions of light adds to the resolving 
power of the microscope. Likewise, 
finer details can be made out with 
blue rays than with red, and struc- 
tures finer than the eye can see may 
be photographed. 

The limit of resolving power has 
been calculated for different media 
and apertures, ranging from 1.52, 
which is theoretically the highest at- 
tainable with an immersion medium 
of refraction index 1.52, since it cor- 
responds to 180° of angular aperture 
in that medium, down to 0.50, and a 
table giving the figures is regularly 
published inthe AM.MonrTury Micr. 
JourNAL. The range of resolving 
power at present attained in practice 
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scarcely exceeds 112,000 lines to the 
inch,* which should theoretically be 
attained with an aperture of 1.16 
but the optical construction does not 
permit of the attainment of theoretical 
perfection. The highest numerical 
aperture to be obtained from the op- 
ticians is about 1.43. 

Before entering upon another and 
perhaps more generally interesting 
part of the subject before us, I would 
wish to draw your attention to a fact 
that cannot be too strongly brought 
forward. From what has been said 
concerning the formation of images of 
minute markings by the decomposi- 
tion of the light and the production 
of spectra, it will be readily inferred 
that whatever objects will form iden- 
tical spectral images, no matter how 
different the structure of the objects 
themselves may be, their appearance 
in the microscope will be the same. 
As a single example to illustrate the 
practical bearing of this fact, we may 
consider the resolution of any finely- 
marked diatom. By changing the 
illuminition the dots may become 
lines, or the lines in some cases may 
be made to appear twice as close or 
half as close as theyreally are. Time 
does not permit me to enlarge upon 
this subject as I would wish, but it 
has an important bearing upon our 
interpretation of the revelations of 
the microscope. 
We have already seen that there is 

a theoretical as well as practical limit 
to the power of a microscope to sepa- 
rate fine lines. This limit is deter- 
mined first by the numerical aperture 
of the objective, and, secondly, by the 
magnifying power of objective and 
ocular combined, which in every case 
must be sufficient to separate the lines 
in the image until they subtend an 
angle large enough to enable the eye 
to distinguish them. This amplifica- 
tion attained, supposing the resolving 
power of the objective to be tested to 
its highest limit, no further amplifica- 

120,000 has been claimed, but we are not sa isfied 
with the evidencein support o! this, ratherimprobable, 
accomplishment. 

tion can possibly reveal any finer de- 
tails in the image. Nevertheless, a 
slight increase is desirable to render 
the details more distinct, as all who 
work with delicate test-objects well 
know. There is, therefore, a well- 
defined relation between numerical 
aperture and amplification which ren- 
ders it possible to define the limits of 
adequate and desirable amplification 
for every objective. A recognition 
of this fact will show that the use of 
oculars of excessively short focal 
length, or high power, must be ex- 
tremely limited in scientific investi- 
gation. 

Passing now from the microscope 
itself, what has been said will enable 
us to appreciate the value of certain 
accessories for illuminating objects 
under investigation. It was not many 
years ago that the most valued, and 
likewise the most costly, apparatus for 
illuminating objects for high-powers 
was the achromatic condenser, made 
very much like an objective, with a 
small front lens, and a complicated 
system of diaphragms beneath. For- 
tunately such costly appliances are 
no longer necessary, and although 
achromatic condensers are still made 
their form is quite different from those 
in general use ten years ago. 

For the scientific student there is 
no device more generally useful than 
the Abbe illuminator, with its full 
complement of diaphragms. Itis not 
strictly achromatic, but that is of no 
consequence. It is not costly com- 
pared with other forms, and is well 

adapted for universal use. It gives 
the observer complete control over 
the light, and is a great aid in all 
delicate observation. I feel like dwell- 
ing longer upon this subject to urge 
the use of this apparatus upon our 
scientific students. JI am aware how 
many of them affect to despise all 
accessories. It is because they do 
not know their value. It will not do 
to say such things are of no use merely 
because they have not felt the need of 
them, for such persons do not know 
of what they speak. ‘The true stu- 
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dent of science should be quick to 
take advantage of every aid afforded 
by the optician’s skill; as to the 
practical value of the Abbe condenser 
there can be but one opinion. 

Reasoning from what has been said 
concerning the theory of the micro- 
scope, it will be obvious that a careful 
management of the illumination is 
essential to the best results in micro- 
scopical work. The mirror alone 
can be made to do almost everything, 
but it must be handled with far more 
skill than most scientific observers 
possess. They do not acquire such 
skill in the work that occupies their 
attention, and for that reason they 
fail to use the microscope to the best 
advantage. Not only is this true, but 
their experience as observers is often 
too much restricted, and I have known 
persons of undoubted ability in cer- 
tain lines of work to make surprising 
blunders, due to misinterpretations of 
images in the microscope, which no 
person of broader experience would 
make. It is a great advantage to any 
observer to be able to resolve fine 
test-objects, as such work gives not 
only command over the instrument, 
but it teaches one how to get the 
clearest definition, and how to avoid 
or detect false appearances. The 
use of the Abbe illuminator greatly 
facilitates the management of the 
light, and often brings out details of 
structure very clearly that would 
otherwise be very easily passed with- 
out notice. 

The use of polarized light in con- 
nection with the microscope is of 
great importance to the mineralogist, 
who is enabled to study the optical 
properties of minerals as they occur in 
rocks in microscopic quantities. The 
ordinary arrangements for polarized 
light serve well enough for such pur- 
poses and for the ordinary require- 
ments of the microscopist. A far 
more elaborate and delicate apparatus 
for studying the opticalLproperties of 
minute objects is the polari-spectro- 
microscope of Rollet*, or the spectro- 

polarizer of Zeiss * which serves the 
same purpose and can be attached to 
the ordinary microscope. Both these 
instruments consist of a polarizing 
prism, a dispersing prism to form a 
spectrum of the polarized light, and 
a plate of selenite. The different 
colors of the spectrum can be made 
to traverse the field of view in suc- 
cession. The selenite produces dark 
bands of interference, the position of 
which depend upon the thickness of 
the selenite. An object possessing 
the slightest property of double re- 
fraction, such as a piece of muscle, 
for example, when placed in one of . 
the dark bands adds to the thickness 
of the selenite, and, in certain azi- 
muths, becomes luminous in the dark 
band. These instruments are, un- 
doubtedly, the most delicate means 
we have of studying the optical prop- 
erties of minute objects, and their 
value is enhanced by the ease with 
which the wave-lengths of the light 
used can be measured. 

The relation between resolution of 
fine lines and the wave-length of light 
makes it obvious that with blue light 
finer details can be seen than with 
light of lower refrangibility ; also, as 
already said, that finer details may be 
photographed than can be seen. The 
usual. method of obtaining monochro- 
matic light is by the use of a colored 
glass or liquid interposed in the path 
of the rays. A more elaborate device 
has been constructed by Mr. Zeiss. 
In this, two prisms are mounted as 
for a spectroscope in such a manner 
as to throw a spectrum upon the ob- 
ject under the microscope, which may 
then be examined in light of any color. 

fo) 
Method of Demonstrating the 

presence of the Tubercle Bacil- 
Tus in Sputum. 

BY THEOBALD SMITH, M.D., A.M. 

In the examination of sputum for 
the Baczllus tuberculosts, it 1s es- 
sential that the sputum be from the 
proper source, that the method of 

* Am. Monthly Micr. Journ., iv, 168. * Loc. Cit., iv, 174. 
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staining be carefully applied, and that 
the microscope employed be of suf- | 
ficient power to bring the bacillus | 

Among the | 
many methods and modifications of | 
distinctly into view. 

methods that have been suggested, or 
are in actual use, I select the one now 
employed by the discoverer of the 
bacillus himself. It is his original 
method, considerably modified by 
Ehrlich and Weigert. In the second 
volume of the ‘ Mittheilungen aus | 

dem Kaiserlichen Gesundheitsamt,’ 
Berlin, 1884, he gives a very clear | 
and minute account of it, of which 
the following is a brief summary :— 

Five c.c. of pure anilin (an oily, col- 
orless liquid, later turning brown) is | 
shaken up repeatedly with 100 c.c. 
of distilled water. In half an hour 
about three to four per cent. of the 
anilin is dissolved ; the rest of the oil 
settles to the bottom. This mixture 
is filtered through a moistened filter, 
and the filtrate, if not absolutely clear, 
must be filtered again. The solution, 
or so-called anilin water, thus ob- 
tained does not keep, but must be pre- 
pared anew whenever it is to be used. 

To 100-150 ic.c. of absoluted al- 
cohol,* in a well stoppered bottle, 
about 20 grammes of dry methyl- 

violet is added and the whole allowed 
to stand for several days. Repeated 
shaking, in the meantime, will aid | 
the solution, which ought to be a sat- 
urated one. At the end of this time 
some of the methyl-violet should, 
therefore, remain undissolved in the 
bottom of the bottle, which may be 
utilized later on by the further addi- 
tion of alcohol. Fuchsin, when used 
in place of methyl-violet, is treated 
in the same way. It is said to be 
better adapted for permanent prepa- 
rations. 

Eleven c.c. of the alcoholic solution 
of methyl-violet is now mixed with 
too c.c. of the anilin water, and the 
staining fluid is ready for use. Koch 
advises the further addition of 10 c.c. 
of absolute alcohol, which will pre- 

* 95 per cent. alcohol will probably suffice whenever 
absolute alcohol is spoken of. 

| serve the fluid for about ten days 
without necessitating filtering each 
time it is used. 

The sputum should be as free as 
possible from intermixture with the 
secretions of the pharynx, mouth, etc. 
The expectoration should not be a 
forced one, the irritation producing 
the cough being spontaneous and 
natural. In the foamy mucus will 
be found small, tough, yellowish 
lumps, sometimes few in number and 
sometimes making up the entire bulk 
of the expectorated mass. A small 
portion of such a yellow mass only 
should be chosen. Drawing it to the 
edge of the glass and up the sides, it 
may there be broken up into still 
finer proportions with a scalpel, and 
spread out in a very thin layer upon 
a chemically clean cover-glass (after 
soaking in nitric acid and washing in 
alcohol) and allowed to dry com- 
pletely. Some suggest that two cov- 
er-glasses be rubbed together with the 
sputum between them, which will 
then become very thinly and evenly 
distributed upon both cover-glasses. 
When dry, the cover-glass is drawn 

through the flame of a Bunsen burner 
(or alcohol lamp) three times with 
moderate rapidity, the side covered 
with the sputum being held upwards, 
so that the flame cannot touch it di- 
rectly. Or it may be placed ina dry 
chamber at 110° C. for twenty min- 
utes. This procedure causes firm 
adhesion of the layer to the cover- 
glass even while undergoing the ma- 
nipulations to be shortly described. 

Statning.—The preparation is 
stained by gently placing the cover- 
glass, with the dried layer directed 
downwards, upon the surface of the 
staining fluid in a watch-glass, where 
it will remain floating. At the end 
of several hours it is removed. The 
process may be hastened by heating 
the staining fluid with the floating 
cover-glass over a lamp until bubbles 
appear. It is then removed, and 
after waiting ten minutes longer the 
staining is completed. The former 
method is preferable. 
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Decolorizing.—The cover-glass, 
dark-blue on its removal from the 
coloring fluid, is transferred directly 
to a mixture of one part nitric acid 
and three to four parts water, floated 
about for a few seconds (at the long- 
est thirty seconds) and then transfer- 
red for a few minutes to 60 per cent. 
alcohol, to remove the adherent acid. 
The preparation need not now appear 
colorless. . Koch emphasizes this 
point, and believes that the many 
failures made in the application of 
the method are very likely due to the 
prolonged stay in the acid, whereby 
the color is finally abstracted from 
the bacilli themselves. 
After-coloration.—F rom the sixty 

per cent. alcohol the cover-glass is 
floated upon a dilute watery solution 
of the complementary stain, vesuvin, 
if methyl-violet has been used for the 
primary stain ; if fuchsin, methylene- 
blue. The solution can be prepared 
from a saturated alcoholic solution 
kept on hand whenever needed, and 
should be barely translucent at a depth 
of 2cm. After a few minutes it is 
returned to sixty per cent. alcohol to 
wash away any adherent staining 
fluid. 

The specimen is now prepared for 
examination by inverting the cover- 
glass over a drop of distilled water 
placed upon a microscopic slide. In 
general, the after-staining may be 
dispensed with, as its sole object is 
to give the various organized sub- 
stances, including foreign bacteria, 
epithelial cells, etc., a color which 
will contrast with the tubercle bacil- 
lus and bring it into better relief. If 
the after-stain be omitted, the speci- 
men is ready for examination after 
the nitric acid has been washed away 
in sixty per cent. alcohol. 

Koch regards as indispensable in 
searching for the bacilli a one-twelfth 
inch water-immersion objective, es- 
pecially that made by Zeiss, Jena, 
giving with proper eye-pieces an en- 
largement of 500-700 diameters, and 
Abbe’s substage illuminator, by which 
the light is not only greatly increased 

in quantity, but the structural details 
of the histological elements are made 
to vanish and a pure color picture is 
obtained. The bacilli amongst masses 

of detritus, invisible in many cases 
with ordinary means of illumination, 
will thus stand out clearly. Oil im- 
mersions are still better, but not so 
necessary as in the examination of 
sections of tubercle. The organisms 
brought to view appear as blue rods, 
if methyl-violet has been used for 
the preliminary stain ; if fuchsin, red, 
very slender, slightly curved or an- 
gled, hardly ever straight, from one- 
fourth to one-half the diameter of a red | 
blood corpuscle (.0015—.0035 mm.) 
in length. The field itself will have 
the color of the second stain, if that 
has been employed ; otherwise it will 
be more or less colorless, the nitric 
acid having left the primary stain in 
the tubercle bacilli only. A syste- 
matic search of the whole cover-glass 
area is to be made by a proper ma- 

nipulation of the slide-holder arid rec- 
ord kept of the number of bacilli 

present in a certain number of fields, 
to serve as a means of comparing with 

other preparations and of roughly de- 

termining the relative number pres- 

ent each day, if a series of examina- 
tions is being made. 

If the specimen has been found a 
desirable one, it may be mounted per- 
manently by removing the cover- 

glass* and allowing it to dry thor- 
oughly, sheltered from the dust. It 
is then mounted in Canada balsam 

dissolved in turpentine, without heat- 
ing. Other solvents of balsam are 
not recommended by Koch, although 
xylol has been highly spoken of by 
some. It is well to re-examine occa- 

sionally such permanent mounts, as 
the bacilli do not always retain the 
stain ; some fade in a few days, others 

* This may adhere to the slide if the water has par- 
tially evaporated, and unless care be taken the cover- 
glass will be broken. Ifa few drops of distilled water 
be placed along the edge of the cover, it will be drawn 
under gradually and elevate tne cover: a slight push 
of the latter towards the water will hasten the process. 
The cover may then be easily drawn to the edge of the 
slide and removed, with the aid of more water if ne- 
cessary This should be allowed to accumulate along 
the edge of the cover and drawn off with filter paper. 
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have kept their color for a year and 
longer. 
Many modifications of the forego- 

ing method have been proposed not 
only for the primary stain, but also 
for the agent used in decolorizing. 
Some methods do away with the lat- 
ter process entirely in using a double 
stain at the outset. Many agents have 
been suggested to take the place of the 
nitric acid, which I need not mention 
here. A search through the index of 
any medical journal for the past year 
or two will display them all. A thor- 
ough understanding and accurate ap- 
plication of this method ought to pre- 
cede any attempt at modification. 
the latter case the examination ought 
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to be confirmed by an application of | 
the original method to the same speci- 
men of sputum until the modification 

has been found entirely trustworthy. 
—Medical Annals. 
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Tue Evectric LiGHT FOR THE 
Microscope.—In a short time we 
hope to present illustrations of some 
microscopes with theelectric light at- 
tachments, which will afford a good 
idea of what has been done in Ger- 
many in perfecting arrangements for 
its successful use. 

The electric light applied to the 
microscope which was shown by Mr. 
Walmsley at the Philadelphia meet- 
ing served to indicate the great 
convenience of electric illumination 
for the purpose. The lamps attached 
to the microscope were too small- for | L : 

P | mass (which can be redissolved, how- the purpose, but it will require con- 
siderable experimenting to determine 
the most useful size. For low pow- 
ers it was quite satisfactory, and no 
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doubt would be entirely so with a 
portable and lasting battery. This, 
unfortunately, Mr. Walmsley did not 
present, probably for the very good 
reason that no such battery can be 
obtained. 
We have since heard something of 

a battery that has been especially de- 
signed for this purpose, which is eas- 
ily renewed and not very high in first 
cost. It measures 11 by 34 inches, 
by 54 inches in height, and will run 
a lamp of 24 candle-power steadily 
for a considerable time. The details 
are not yet available, but in a short 
time we hope to give a full account 
of experiments to test the efficiency 
of the apparatus. 

NOTES. 

—Another stain that the histologist, and 
especially the student of micro-botany, 
frequently has occasion to use is the so- 
called indigo-carmine, or sulph-indigotate 
of potash solution. Like the foregoing 
(picro-carmine) the text-books content 
themselves with recommending it, but 
give no working formula for preparing it. 
The following process gives a brilliant, 
beautiful blue that works well with almost 
any kind of preparation, and is most use- 
ful in the double staining of vegetable 
sections. Take of the best indigo, in 
lump, 30 grains. Powder in a capsule, 
and dry thoroughly in a water bath. 

| When perfectly dry, add 2 drachms (by 
weight) of fuming (Nordhausen) sulphuric 
acid, adding it drop by drop and stirring 
with a glass rod. As the indigo swells 
under this treatment, a large capsule is 
necessary. The whole of the acid having 
been added, stir well, cover, and let stand 
for twenty-four hours. Transfer to a tall 
flask, and add 3 ounces of distilled water. 
Let stand for four days, giving the flask 
an occasional shake. A magnificent blue 
color is now attained, but its acidity pre- 
vents its being used in this condition. 
The solution must now be neutralized by 
the addition of carbonate of potash (or 
soda) added cautiously, with frequent 
testings, as an excess of the alkali causes 
the separation of the indigo in a doughy 

ever). Filter the neutralized solution, and 
evaporate to dryness. For use, dissolve 
in 50 times its weight of distilled water,— 
National Druggisé. 
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—Messrs. H. R. Spencer & Co. have 
recently patented a device to protect the 
interior and backs of objectives from dust. 
It would have been described before but 
for the absence of the Editor from Wash- 
ington, where he expected to receive an 
objective with the protector ere this. It 
consists of a thin piece of plate-glass pol- 
ished, and mounted in a ring screwed into 
the back of the objective. It is said to be 
a valuable addition to a lens, as no doubt 
it is, while not affecting the corrections or 
interfering with the performance of the 
objective in any way. The plan will es- 
pecially commend itself to all workers 
who leave their objectives attached to 
the stands, as dust is sure to find its way 
to them, even under glass shades. 

—Mr. J. C. Lathrop, who has an abun- 
dance of the wonderful Baczllaria para- 
doxa available for study, desires to know 
how to isolate the peculiar diatom for 
mounting. He also wishes to know 
whether it is common or not. As regards 
the mounting, no doubt our readers can 
give him the desired information. As to 
its abundance, we can only say that about 
New-York it is not regarded as an unusual 
form in gatherings from salt or brackish 
water. It would be of interest to know 
how widely it is distributed in this coun- 
try, and we ask our readers to give this 
information. 

—At the National Museum Mr. Harry 
English has been engaged for some time 
in preparing and mounting atypical series 
of vegetable fibres. Most of the mount- 
ing is done in a mixture of glycerin and 
water, which is thought to be the best 
medium for the purpose. The collection 
of mounted specimens will be exceedingly 
useful when it is completed, as it is in- 
tended that every species of vegetable 
fibre in the Museum cases shall be 
mounted for examination at any time, 
thus obviating the delay of preparation. 

CORRESPONDENCE. 

Objectives—Pond Life. 

To THE EpIToR :—During the two years 
during which I have read your JOURNAL I 
have looked for some expression from you 
regarding the value of homogeneous im- 
mersion lenses. From articles I am con- 
vinced that they havea value, but whether 
commensurate with their cost I do not feel 
satisfied. A brief statement will show my 
position. For years I have been a stu- 
dent of gross anatomy and systematic 
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biology. Two years ago I took up the 
microscope and began histological work. 
I have a good stand, but no powers above 
a dry working 4. I have come to a point 
where this will not do all that I want. 
Having no opportunity to make personal 
observations and comparisons, | am in 
doubt where it is best to purchase. A 
Hartnack water immersion giving about 
the power I want costs $45, a Spencer 
homogeneous #5 about $55, and so on. 
Are the immersion lenses worth the price? 
I cannot expect a busy professional man 
to have time for a personal answer. If 
you can give mea hint through the Jour- 
NAL, it will help me much. , 

The application I have made of some 
hints in the JOURNAL may be of interest. 
A few months ago a correspondent sug-: 
gested in the columns of the JOURNAL the 
placing of slides back to back, and then 
suspending them from hoops in ponds. 
I modify his plan by taking waxed paper 
(from cakes of soap) and punching holes 
slightly smaller than my largest covers, 
then wrapping the paper about the slides 
in such a way as to bring the holes in the 
middle on each side; then suspending the 
slides, I secured growths on a space a little 
smaller than my covers, and am able to 
secure good mounts many times. I am 
now making a new application which 
pleases me much. Taking a slide with a 
spot of growing forms upon it, I surround 
it with a cleft ring, as in Hardy’s viva- 
rium, bind on another slip, as suggested,- 
and the little world is ready for observa- 
tion. 

[We will endeavor to answer our cor- 
respondent’s inquiry next month. Some 
light will be thrown upon the question by 
the article published in this number, on 
‘The Microscope as a Physical Instru- 
ment.’—ED. | 

Exchanges. 
[Exchanges are inserted in this column without 

charge. They willbe strictly limited to mounted ob- 
jects, and material for mounting. | 

Echinus spines of various species offered to any 
person who will send in return three good sections 
of the same. 

Box 630, Washington, D. C. 

Wanted—Diatoms on seaweeds and in muds, from 
all the tropic seas. Offered a large quantity of fine 
selected diatoms and other slides, or cash. 

J. C. RINNBOCK, 
14 Simmering, Wien, Austria. 

Will exchange well mounted slides for others well 
mounted, 

H. H. PEASE, 
1271 Broadway, N. Y 
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The Microscopic Investigation of 
the Brain and Spinal Cord. 

BY W. T. COUNCILMAN, M. D., AS- 

SOCIATE IN PATHOLOGY, JOHNS 

HOPKINS UNIVERSITY. 

The means which have been gen- 
erally used up to the last year or two 
for the microscopic investigation of 
the central nervous system have been 
very imperfect. Carmine has been 
generally used as a staining reagent, 
and it stains most of the nerve fibres 
very well. It is also unequalled for 
staining the large ganglion cells in the 
grey matter, but the fine nerve fibres 
in this are not brought out, for they 
are embedded in a substance which 
stains just as do the axis cylinders. 
The same holds good also for hama- 
toxylin and the most of the anilin 
colors. Other methods, as the gold 
chloride staining, and that recom- 
mended by Exner of osmic acid, after 
previous treatment with ammonia, 
give much better results ; but the nec- 
essary manipulations require great 
care, andthe results are very uncertain. 
The gold method can only be used on 
perfectly fresh material, and hence is 
practically out of the question in hu- 
man tissues; preparations by both 
this and osmic acid have the further 
disadvantage of changing in a short 
time. 

For any investigation of the ner- 
vous system, whatever be the method 
used, it is necessary to obtain the 

- specimens at a much earlier period 
after death than autopsies are usually 
made. No tissue in the body suffers 
so much from post-mortem change as 
the nervous tissues, and although, in 
some cases, tolerable results may be 

obtained when twelve or fourteen 
hours have elapsed between the death 
and the autopsy, it is in all cases bet- 
ter to obtain the material after only 
four or six hours have elapsed. 

The cord should be taken from the 
body entire, still enclosed in the dura 
mater, and all pulling and hauling on 
the cord be avoided. The dura can 
be grasped with a pair of forceps, and 
the small amount of traction neces- 

sary in raising the cord to cut the 

spinal nerves be made upon this. 
After the cord is removed the dura 
must be slit up anteriorly, and witha 
sharp knife incisions must be made 
through the cord at intervals of one 
inch. The whole cord should then 

be suspended in Miiller’s fluid in a 
tall vessel. The @ieces of brain to 
be examined should not be more than 

L tO, 1 inches square, should be cut 

with a sharp knife, and handled as 
little as possible. The medulla and 
pons may be left entire. The pieces 
of brain or medulla should be laid on 
absorbent cotton in a vessel previously 
filled with Miiller’s fluid. Under or- 
dinary circumstances it takes for such 

tissues to acquire the proper degree 
of consistency more than two months, 
but the process of hardening can be 
shortened in various ways. Wecan 
either add to the Miiller’s fluid a 
small quantity of copper sulphate, or 
substitute for it the fluid of Erlicke :— 

Pofassie bichromate -.....° 2.5 
Capper sulphate...) secre a 
Ditseilediwater. =... ss slam ae 100.0 

The addition of the copper gives a 
slight greenish tint to the tissues, but 
does not interfere with the staining. 
In this fluid tissues become sufficiently 
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hard in seven or eight days. Much 
better results are obtained when Mil- 
ler’s fluid alone is used, and is kept 
while the hardening is going on at a 

temperature of 42°-45°C. By this 
means in five or ‘six days a whole 
human medulla is hard enough to 
cut. The fluid should be changed 
daily. : 

After becoming sufficiently hard, 
the tissue may be embedded in cel- 
loidine, or simply cut in thick slices, 
and these gummed on cork. After 
being gummed on cork they are left 
for a few hours (5 to 10) in absolute 
alcohol. If the hardening has been 

perfect, it is possible to cut with a 
sharp knife on the sliding microtome 

sections of 4, of millimetre without 

any process ofembedding. After the 
sections have been cut they are placed 
in water which contains I or 2 percent. 

of alcohol. This small addition of al- 
cohol is necessary to prevent the sec- 
tions from breaking up. From the 

water the sectionsare placed ina dish 
filled with saturated aqueous solution 

of acid fuchsin. This is altogether 
different from the ordinary fuchsin 
which is used in®staining tubercle 
bacilli, and its staining substance is 
an acid instead of a base, as in the 
common fuchsin. The sections re- 
main in the staining solution for ten 

to twenty hours at ordinary temper- 

atures, or for two hours at a temper- 

ature of 40°-45°C. After being 
slightly washed in water they are 
placed in a solution of caustic potash 
in absolute alcohol, 1-1o00. ‘This is 
best made by keeping on hand a 
standard one per cent. solution, and 
diluting this ten times before using. 
The sections remain in this solution 

until a differentiation of the tissue is 
seen, the white matter remaining an 
intense red and the grey gradually 
becoming paler. The whole success 
of the staining depends on the wash- 
ing out, and the sections must be 
carefully watched until the proper de- 
gree of differentiation is seen. Then 

the sections are placed in distilled 
water and after remaining in this a 

few minutes put through alcohol and 
mounted in balsam. 

Xylol will be found to answer bet- 
ter to extract the alcohol than any 
other agent. The nerve fibres, both 
in the white and grey matter, will be 
stained a brilliant red and the nerve 
cells and nuclei a bluish red. If it 
be desired to make the staining of the 
nerve cells more prominent, the sec- 
tions may be afterwards stained in 
hematoxylin. This method was dis- 

covered by Weigert ( Cextral-LBlatt 
F. D. Med. Wissensch,, 1882, p- 
751), and he has lately (fortschrztt 
D. Med., Mai, 1884) published an-. 
other method which is not only more 

simple, but gives results which are in 
the main better. It is proper to say 
here that Prof. Weigert has done, per- 
haps, as much as any man living to 
give us methods of working which 
have been of incalculable benefit, not 
only in pure histology, but in path- 
ology. 

After the tissues have been har- 
dened in Miiller’s fluid in the manner 
just described the sections are placed 
in water, and from this into the fol- 
lowing solution of hematoxylin :— 

Hematoxylin... ... sae 0.75 
Absolute alcohol. .2s2se5ee 10.00 

Boiling distilled water...... 100.00 

They should remain in this (fil- 
tered) solution at a temperature of 
45° C. for one hour; they will then 
be an intense, dark-blue color, and 
uniformly stained. No differentia- 
tion of the grey matter from the white 

can be observed. .From the haema- 

toxylin solution they come into the 

following :— 

BOtaAx.. 26. oj... oo 2.0 
Potassium ferricyanide........ 5:0 
Water. .....2 2): 45s 100.0 

This has the same effect in bring- 
ing about a differentiation that the 
potash solution had on the fuchsin 
preparations, the white matter re- 
maining blue and the grey becoming 
paler. The secret of successful stain- 
ing in both methods lies in the decol- 
orization. A little experience will, 
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however, soon tell one when the de- 
sired point is reached. From the 
cyanide solution the sections are 

washed out in water and mounted 
in balsam in the ordinary manner. 
The nerve fibres in both the white 
and grey matter will have a dark pur- 

ple color, the nerve cells a bronze 
tint, and the connective tissue a bril- 
liant saffron tone. 
Any one using these methods for | 

the first time will be struck with the 
richness of the net-work of nerve fibres 
in the grey matter of the cord. What 
was formerly spoken of as gelatinous 
substance or neuroglia will be found 
to be mostly nerve fibres. As said, 
they are not visible under ordinary 
circumstances, because the intermedi- 
ate substance stains as intensely as 
the axis cylinders. At first sight it 
will appear that the axis cylinders 
are stained, but closer inspection with 
high powers will show that these are 
really unstained, and the white sub- 
stance of Schwann has taken on the 
color. In the middle of the bright 
red or purple spots which represent 
the cross sections of nerve fibres the 
unstained axis cylinder can be seen. 
It is in all respects just the opposite 
to the ordinary staining of carmine 
and hematoxylin. 

These methods are invaluable in 
the pathology of the cord in tracing 
degenerated nerve tracts. The de- 
generated fibres are unstained in the 
fuchsin and stained yellow with the 
hematoxylin, and they offer a strik- 
ing contrast to the other parts of the 
cord. However, for staining the cord 
or brain to show lesions other than 
those of the nerve fibres, I have found 
the best results can be obtained with 
picro-carmine. This can either be 
made in the manner recommended by 
Weigert (Virch. Arch. B’d. 84) or 
after the formula of Ranvier. It is 
always a matter of great difficulty to 
procure a picro-carmine which stains 
well, and its making seems to depend 
quite as much on chance as skill. It 
should always be kept a long time 
after being made before it isused. I 

have frequently found that an old for- 
gotten solution covered with mould 

would stain in the most brilliant man- 
ner, while a fresh solution carefully 
made would give but imperfect re- 
sults. The sections should remain 

in the carmine 24 hours, and then be 
washed out in water which contains 
a slight percentage of picric acid. 
Whatever be the method used, it is 
essential to have fresh tissue to begin 
with. 

O 

New Microscope Lamps. 

Through the courtesy of Messrs. 
Walmsley & Co. we are enabled to 
present this month an illustration of 
Messrs. Beck’s new ‘complete’ 
lamp, for use with the microscope. 
There are now in the market a lamp 
known as the Nelson-Mayall, an im- 
provement on the original form of the 
Nelson lamp, which may be regarded 
as the predecessor of the later ones ; 
the Beck lamp, and one which has not 
previously been described, devised by 
Mr. Bulloch. 

The value of these lamps will not 
be immediately appreciated, except by 
those who have had experience in the 
refinements of manipulation with the 
microscope. For fine work and del- 
icate management of the light, either 
for purposes of observation or display, 
they are very useful. Although not 
indispensible to the working micro- 
scopist, they are certainly a great con- 
venience, and those who can afford 
to purchase the best apparatus should 
not neglect to add a good lamp to 
their collection. It is true, one can 
do anything with a common hand- 
lamp and a good bull’s-eye conden- 

ser that can be done with these lamps, 
but at no little sacrifice of time and 
patience. Those who are accus- 
tomed to regarding a student’s or an 
an ordinary hand-lamp as quite suf- 
ficient for all purposes, will be un- 
able to understand the superiority of 
these more elaborate and expensive 
devices. We shall endeavor to ex- 
plain their advantages in a few words. 
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Too much attention cannot be 
given to the course of rays which im- 
pinge upon the mirror of the micro- 

scope. It will be understood that we 
now allude to work of a delicate na- 
ture, in which the capabilities of the 
microscope are severely tested. All 
illuminating apparatus is constructed 
to work most perfectly with parallel 

rays of light. Consequently, when 
using any sub- i 

stage apparatus— 

condenser, para- 
boloid, or other 
device—it is de- 
sirable that a 
beam of parallel 
rays be directed 
upon the mirror. 

The rays from a 

lamp can be made 

-S= = 

approxi- 
mately par- 
allel by pro- 
pertly, var 

rious angles by means of a milled head 
acting against the started pin A. By 
temporarily removing the upper part 
of the chimney /the condenser can 
be swung over to the other side, and 
the beam can then be directed down- 
ward, below the horizontal, as would 
be required to illuminate opaque ob- 
jects. By sliding the condenser 
along its support, the light may be 

rendered parallel or convergent, 
as may be desired. 

The chimney and the reservoir 
containing the oil are independent 
of each other, and the latter, with 
the burner, can be revolved, thus: 
presenting the edge or the flat side 
of the flame at will. 

The lamp slides up and down 
on the square upright 4; when 
in its lowest position the flame is 
only three inches above the table 

_ on which it stands. 
One fault in this lamp, which 

im medi- 
ately sug- 
gests it- 
self, for- 
tunately 

P one easi- 
ly reme- 
diedintis 
the neces- 
sity of re- 
moving 
part of 

ranging a 

a 1. 
~ the chim- 

ney and 

turning 

the con- 
denser 

over to 

the other 

side to 

obtain a 
beam di- 

rected 

of it. In the lamp now under consider- 
ation the bull’s-eye P slides upon a 

bar Z, in front of the aperture (7 in 
the metal chimney." The bar Z 

swings on pinions at “7, which en- 

ables the bull’s-eye to be set at va- 

Fic. 26.—Beck’s New Complete Lamp. 
——————— 

down- 

ward. It is especially inconveni- 
ent to do this after the lamp has 
been burning a short time, as the 
metal chimney becomes very hot. In 
fact, we may assure every intending 
purchaser of any of these lamps that 
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one of the first uses he will make of 
such a lamp will be to burn his 
fingers on the chimney—a propensity, 
however, which he will soon over- 
come. 

Mr. Bulloch’s new lamp is shown 
in Fig. 27, and the first one made was 
sent to us for examination 
lastmonth. Having used 
it somewhat in practical 
work, we can speak well 
of its convenience and ef- 
ficiency. It will be seen 
that the reservoir and base 
are similar to those of the 
Beck lamp, but that the 
burner, instead of being 
on the middle on the res- 
ervoir, is placed on one 
side. This gives room for 
a brass upright on the | 
other side, which sup- 
ports the bar carrying the 
condenser. ‘The latter is 
focussed by sliding the bar 
in either direction, and 
the light is directed either 
upward or downward by 
swinging the arm as re- 
quired, and clamping it in 
any position by the milled 
head shown. Only one 
side of the chimney is 
open, and the rectangular 
aperture is covered with 
a plane glass 3 X 1 slip, outside 
of which may be slipped in a blue 
slide or one with a ground surface 
to modify the light. There is also 
a brass slit, adjustable in width, 
which fits outside of all. This is 
intended to give a narrow line of 
light. The chimney turns about the 
burner, so that the broad face of the 
flame or the edge can be used at 
pleasure. 

The reservoir, carrying everything 
upon it, moves up and down by a 
rack and pinion on the upright bar 
from the base, as clearly shown in the 
cut. 

The lamp presents an attractive ap- 
pearance, the chimney and reservoir 
being nickel-plated and the other 

parts of brass. 
than Beck’s. 

Not the least of the advantages of- 
fered by these lamps is the opaque 
chimney, which prevents any glare or 
strain upon the eye, and confines the 
light strictly to where it is desired. 

It is rather simpler 

mm mi 

Magnifying Power. 
BY E. GUNDLACH. 

There is a general uncertainty as 

to the magnifying power of an objec- 
tive and the way it should be deter- 

mined. 
A lens shows an object magnified 

because it shortens the distance of 
distinct vision, or rather the focal 
length of the eye. The general mis- 

take made in determining the magnify- 

ing power of a lens is to simply di- 
vide the focal length of the eye by the 
focal length of the magnifier. If this 
were the correct way, then, for in- 
stance, a lens of ten inches focal 
length would not magnify at all (the 
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focal length of the eye being taken as 
ten inches), and a lens of eleven 
inches, or more, would even reduce 
the apparent size of the object. But 
this, we know, is not the case. 
A lens shows an object just the size 

that the unassisted eye would see it if 
the focal length of the iatter were 
equal to the focal length of the mag- 
nifier andtheeye. Now, let # repre- 
sent the magnifying power of the lens, 
v the distance of distinct vision, or 
focal length of the eye, f the focal 
length of the magnifier, and we have 
the formula : 

—— Ganvh 

i 
According to which the magnification. 
of a lens of one-inch focal length, for 
instance, the focal length of the eye 
being taken as ten inches, would be 
eleven diameters, not ten diameters, as 
is commonly supposed. The magni- 
fying power of a 2-inch lens would be 
6 diameters, that of a t1o-inch lens 
would be 2 diameters, and a 20-inch 
lens 14 diameters. 
A half-inch eye-piece magnifies the 

image of the objective 21 times (lin- 
ear), a one-inch 11 times, and a 
two-inch 6 times. 
A similar mistake is also made in 

determining the magnifying power of 
objectives. It is commonly supposed 
that by simply dividing the tube- 
length, or rather the distance of the 
image~ from the objective, by the 
equivalent focal length of the latter, 
that we get the magnifying power of 
an objective. If this were so, then, 
for instance, a five-inch objective 
would, with ten inches tube-length, 
give a magnified image of two diam- 
eters; while, in fact, it does not 
magnify at all.. That is, the image 
will be just equal in size to that of the 
object. The size of an image formed 
by a lens or an objective is to that of 
the object as the distance between the 
image and lens to the distance be- 
tween lens and object. Now, if a 
true five-inch objective had to be just 
five inches from the object to form an 

image at ten inches distance, then the 
magnifying power would certainly 
be two diameters. But, to form an 
image, the distance of a lens from an 
object has to be greater than the focal 
length of the same. To form an im- 
age at two focal lengths of the lens it 
has to be at an equal distance from the 
object. Therefore, a five-inch objec- 
tive will, with ten inches tube-length, 
have to be just ten inches distant from 
the object to be in focus; and conse- 
quently the image formed by it will 
be equal in size to the object. If m 
be the magnifying power, ¢ the tube- 
length, and f the focal length of the - 
objective, then we have this formula: 

m= = 

According to which a one-inch ob- 
jective, for instance, will, with ten 
inches tube-length, give an image 
magnified nine diameters, and not ten, 
as is commonly supposed. A two- 
inch will magnify four diameters and 
not five. 

Having now found the correct for- 
mule for the computation of the mag- 
nifying powers of both the objective 
and the eye-piece, it is a simple mat- 
ter to properly combine them to a 
complete and correct formula for the 
computation of the magnifying power 
of the compound microscope, which 
is— 

( yp * o+f? 
me = 7 f2 

In which w is the magnifying power 
of the compound microscope, f! the 
equivalent focal length of the objective, 
f* the equivalent focal length of the eye- 
piece, / the tube-length, v the distance 
of distinct vision or focal length of the 
eye. According to this formula, a 
combination of a one-inch objective 
and a one-inch eye-piece will, at ten 
inches tube-length, give a magnifica- 
tion of 99 diameters, not 100, as is 
commonly supposed. A four-inch 
objective combined with a two-inch 
eye-piece will magnify 9 diameters, 
not 12.5. 
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Griffith’s New Turn-Table. 

Some time ago Mr. Griffith furnish- 
ed us with a cut illustrating his new 
turn-table, but owing to our absence 
from home it has been overlooked 
until now. On page 126 will be 
found an illustration of a simple form 
which preceded this one. The cen- 
tering device was somewhat different, 
as well as the general construction. 

In the later form, which is repre- 
sented in fig. 28, four pegs project 
from the face, two near the margin, 
which receive the corner of the slide, 
and two situated on a central, circular 

} 

drawings was often a quite laborious 
task. The advent of the hektograph 
was hailed by many as a deliverance 
from this drudgery, but unfortunately 

| the hektograph has not proved what 
was expected of it. There is a limit 
to the number of copies it will give, 
and it often fails to reproduce well 
fine details of the original drawing. 
Still later photography has _ been 
popularized, and now we enjoy the 
ability to furnish any number of faith- 

ful copies of a drawing, as well as the 
more generally employed method of 

| photographing, by means of the mi- 
croscope, the object itself. Although 

piece which is flush with the surface. 
This central piece turns freely, and is 
acted upon by a concealed spring, 
which causes the two pins to secure 
the two sides of the slide and press it 
against the outer marginal pegs. The 
device is rather difficult to describe 
clearly, but with the aid of the cut, 
perhaps, the action will be made 
clear. 

This turn-table may be obtained 
either in the form shown in the cut, 
with the iron hand-rest, or with the 
revolving face on its pivot without the 
rest, arranged to be screwed down to 
the work-table. 

a Gees 

Multiplying Drawings. 

In years past, when a naturalist or 
microscopist came across a new or 
unfamiliar form, and desired to send 
sketches or camera drawings to his 

correspondents, the copying of the 

an old process, it has but lately been 
brought within the reach of all, and 
is probably the best of all methods ; 
but there are certain drawbacks even 

to this process. Not every micro- 
scopist has an outfit suitable for copy- 
ing drawings by photography, and 
most of them confine their work to 

the production of photographs from 
the object itself, frequently having no 
other lenses than those of their micro- 
scope. 

In such cases it is soon found that 

camera lucida drawings cannot be 
wholly replaced by photographs. It 
is frequently impossible to obtain 
good photographs of structure that 
can be clearly seen and drawn; so it 
often happens that the enthusiastic 

amateur in microscopical photogra- 

phy is much disappointed and per- 
haps disgusted at having to go back 

to camera lucida drawing when he 

thought he had discarded it for good. 
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But there is an easy escape from the 
difficulty by means of the well-known 
ferro-prussiate process. Let the cam- 
era lucida drawing be made with 
good black ink directly upon tracing- 
paper placed over white paper, or it 
may be drawn on white paper and 
carefully traced on tracing-paper. In 
either case, when dry, gum the tracing- 
paper on a sheet of clean glass, with 
the drawing next the glass; it may 
then be printed from as an ordinary 
negative, and any lettering will be re- 
produced in its proper position. 

With suitably-prepared ferro-prus- 
siate paper in clear sunlight it prints 
quicker than an ordinary gelatine neg- 
ative ; from 10 to 15 seconds will suf- 
fice for well-made drawings on clear 
paper. The copies are thus made 
very quickly in any number, and are 
rinsed in water and dried much more 
quickly than an equal number of sil- 
ver prints could be toned and fixed. 
Fine details are well reproduced by 
this method, which, though an old 
one, seems to have fallen into disuse, 
except by engineers and architects, 
who still use it for reproducing 
plans, etc. 

In a future paper I will give some 
formule for rapid printing paper, 
and a method by which waste devel- 
oper may be used for the production 
of paper suitable for proofs, etc., and 
some ‘wrinkles’ in the line of pho- 
tography as applied to microscopical 

a owe 2M. Vorce. 

| The plan proposed by Mr. Vorce 
is an excellent one, although it does 
not dispense with the necessity of 
camera lucida drawings. As this 
seems to be a desideratum, we add 
a few words which may be found 
useful by some readers. Instead of 
makingacamera lucida drawing, take 
a negative from the object in the 
usual way and make a blue print on 
the ferro-prussiate paper. The draw- 
ing may then be traced from that on 
the tracing-paper, which would, 
doubtless, be a better plan for those 
who cannot use the camera well; 

but the following plan, which we 
would suggest for trial by some ex- 
perimenter, is even better. Mr. Vorce 
promises a formula for the ferro-prus- 
siate paper, so we will not give one 
at present. Our plan is to coat very 
thin and transparent paper with the 
ferro-prussiate solution, and print 
from the negative upon that. Then 
draw the outlines and necessary de- 
tails on the print with India ink. 
Having done this, bleach out the blue 
picture with very dilute ammonia, 
which will leave the paper white, 
with the black, ink lines intact. 
Should there be a yellowish color . 
left on the paper, a little weak acid 
will remove it. After the paper is 
washed and dried it may be spread on 
a flat, heated plate—a flat-iron, for 
example—and parafin rubbed over 
it. This will make the paper trans- 
parent,—like the ‘wax-paper’ used 
by the confectioners to put up cara- 
mels, etc.—and it can then be at- 
tached to a glass plate, as suggested 
by Mr. Vorce.—Ep. | 

fo) 

The Use of Chinese Ink in Micro- 
scopy.* 

BY M. LEO ERRERA. 

An object is seen in the microscope 
more or less clearly as its index of re- 
fraction and its color differ from the 
index of refraction and color of the 
surrounding medium. Thus, to ren- 
der more apparent delicate details of 
structure we place the objects in a 
very refractive medium, or we cause 
them to absorb appropriate coloring 
matters. 

Certain objects permit coloring 
matters to penetrate them with difh- 
culty ; others reject them entirely ; still 
others permit the reagent to traverse 
them readily, but do not retain the 
color. In such cases we may resort 
toa process the inverse of that habitu- 
ally employed—color the surrounding 
medium instead of the object. Hof- 
meister recommends this method for 

[* Translated for this Journat from Bxdl. Soc. 
Belge de Micr.| 
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the observation of certain gelatinous 
substances in colored alcohol, and 
Seiler proposed to show the grains of 
starch in a glyceric liquid colored 
with anilin blue. 

The coloration of the object, as 
well as of the medium in the manner 
ordinarily practiced, is not appli- 
cable to living organisms. These re- 
fuse, in fact, to absorb the coloring 
solutions. The exceptions to this 
rule, which Brandt and Certes have 
indicated, are only apparent. <Ac- 
cording to Brandt, the nucleus of liv- 
ing protozoa may be colored pale 
violet by a dilute solution of hama- 
toxylin, and the oily globules of these 
creatures by Bismarck brown. Certes 
has observed the latter action with 
cyanine or quinoleine blue. But in 
all these experiments the protoplasm, 
properly so called, remains colorless, 
and the colored solution always ex- 
erciseSs an injurious action upon the 
vitality of the organisms; it is only 
tolerated in a condition of great dilu- 
tion and during a short time. 

If, on the contrary, one applies the 
other method, and places the living 
things in a liquid, however slightly 
colored, without endeavoring to color 
the creatures themselves, death is also 
likely to be brought on, either by ex- 
osmosis, or more frequently by true 
poisoning. 

It may, therefore, be useful to pos- 
sess a strongly colored liquid which 
is not poisonous, and which exerts 
no sensible osmotic action upon the 
microscopic creatures placed in it. 
To satisfy these conditions, it suffices 
to substitute for colored solutions 
water holding in suspension insoluble 
colored powders. It is from this 
point of view that I would call atten- 
tion to the use of Chinese ink. Its 
innocuous nature and its intense color 
makes it very suitable for the use of 

~ which Ispeak. It consists, as is well 
known, of lamp black and of gummy 
matter, very slightly aromatized with 
musk or camphor. By mixing it 
with water a very black liquid is “ob- 

carbon which it holds in suspension ; 
but this liquid does not affect living 
cells, and organisms will live in it 
perfectly well. 
A little China ink of good quality, 

but not much scented, is mixed with 
water in a porcelain dish. It is well 
to triturate it carefully; the liquid 
should present, under the microscope, 
excessively small, equal granules, 
animated by Brownian motion; it 
should have, in a very thin layer, a 
tint of a dark gray color, but not of 
an opaque black. A drop of this 
liquid is placed on a slide, the objects 
to be studied are disposed on a cover- 
glass which is applied upon the drop 
of the black liquid. In this way the 
black particles are prevented from 
getting between the cover and the or- 
ganisms to be studied. The latter 
appear remarkably clear on the gray- 
black ground, so that their details are 
seen with clearness. The carbona- 
ceous matter does not seem to incom- 
mode the microscopic organisms ; 
they conduct themselves very well, 
and I have preserved the spirogyras, 
vaucherias, and infusoria living for 
several days. 

For prolonged observation, it is 
naturally advisable to make use of a 
moist chamber to prevent evaporation, 
by placing the preparation in an at- 
mosphere saturated with aqueous va- 
por. Ordinarily I employ the moist 
chamber of Strasburger, which is 
composed of a piece of wet card- 
board on a slide, and pierced with a 
central circular opening upon which 
the cover-glass is applied. The lat- 
ter carries the organisms in a drop of 
water on its lower surface. 

Permanent preparations may also 
be made with China ink. For this 
purpose one replaces, little by little 
under the cover-glass, the China ink 
mixed in water with China ink mixed 
in glycerin. It is always necessary 
to so operate that the black liquid does 
not go beyond the edges of the cover, 
as it would produce currents by evap- 

| oration, andthe black particles would 
tained, due to the fine particles of | not be uniformly distributed. 
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It is especially to demonstrate the 
gelatinous sheaths, so common among 
the lower creatures, and the jellyfied 
membranes of higher plants, that the 
China ink appears to me to be serv- 
iceable. The gelatinous envelopes 
of many filamentous alge, gloeocap- 
sas, colonies of zoogloa, etc., are 
readily distinguished from the water, 
and it isgenerally difficult to see them 
well and to determine their contours ; 
nothing is so easy, on the contrary, 
when one observes with water charged 
with China ink. 

This method mightalso be applied 
with some advantage in the study of 
the digestion of infusoria, the move- 
ment of diatoms, ciliated organisms, 
etc. 

[The method of observation de- 
seribed above we have occasionally 
applied with perfect satisfaction in the 
past, and can bear testimony to its 
value. The use of China ink for 
studying the digestive processes of 
infusoria and the movements of cilia 
has been advised by previous writers. 
It is better than carmine for the pur- 
pose, as the particles seem to be held 
in suspension better, and they are 
more uniform in size.—ED. | 

O 

Microscopical Technic. 

VIII. CONCLUDING REMARKS ON 

MOUNTING. 

In the articles which have been 
published this year upon this subject 
the writer has endeavored to meet 
the wants of the largest number of 
readers by giving such information 
as would be most useful in general 
microscopical work. Specialists will 
have their own methods, and it would 
not be of general interest to extend 
these articles further for the purpose 

of detailing special methods. For 

this reason we have refrained from 
describing the methods of preparing 

‘animal tissues. Whoever engages in 

such work will find full instructions 
in the books that will surely be at 
hand. 

Occasionally we receive prepara- 

tions which are prepared for display 
by very ingenious and effective meth- 
ods. Hereafter when such specimens 
reach us we shall endeavor to describe 
the methods of preparation, or induce 
the preparers to do so, which will be 
still better. Just now we have in 
mind a method of mounting the disk- 
like forms of the foraminifera—such 
as Peneroplis, Orbiculina, and Or- 
b¢tolétes—which was first used, so far 
as our recollection goes, by Mr. C. C. 
Merriman, who has made some beau- 
tiful preparations of the kind, and al- 
ready given in these columns. Other 
objects, such as the large discoid dia- . 
toms, for example, could doubtless be 
mounted in the same way, with satis- 
factory results. The method is as 
follows :— 

Prepare the shells as for mounting 
in balsam. Choose a 2-inch cover- 
glass and place it on a slide on the 
warm brass mounting-table. Place 
the shells upon the cover-glass, with 
sufficient balsam to entirely cover 
them, and continue the heating until 
the balsam is thoroughly hardened. 
The shells should then be found lying 
flat upon and in close contact with the 
cover-glass, and artistically grouped. 
The hardened balsam should cover 
them well. The cover-glass is then 
placed on a turn-table, face down as 
before, and a coat of shellac applied 
as a backing for the balsam. When 
this is dry a thick backing of Bruns- 
wick black or asphalt is applied and 
allowed to dry. Turning the cover- 
glass face up, it will be seen that the 
shells are now mounted in balsam 
and apparently embedded in a per- 
fectly black background. With a 
strong light condensed upon them 
by a bull’s-eye lens or a side reflector 
they are very beautifully shown. It 
only remains to attach the cover-glass 
permanently to a slide, which can be 
readily done by means of a curtain- 
ring cell, or in any convenient man- 
ner. In any case, the bottom of the 
cell should be made opaque with as- 
phalt or other varnish. 

In the case of opaque objects it fre- 



1884.] MICROSCOPICAL JOURNAL. 211 

quently happens, with some prepar- 
ers, that the cover-glass becomes cov- 
ered with a film of oily or watery 
particles which condense upon its un- 
der surface. This matter has already 
been alluded to under dry mounting, 
but Prof. W. A. Rogers, whose 
rulings, as formerly prepared, were 
frequently injured in appearance by 
this condensation, has at last, so he 
believes, entirely obviated the annoy- 
ance. He now uses a brass ring for 
a cell to hold the ruled cover-glasses, 
but free communication between the 
air within and without the cell is es- 
tablished through a minute perfora- 
tion in the side of the cell: Some 
preparers have been in the habit of 
maintaining free communication be- 
tween the air without and within the 
cells by leaving a bristle or a thread 
of some kind passing through the 

“wall of the cell until the mount is fin- 
ished, after which it is withdrawn, 
thus making a minute perforation. 

The writer, being absent from 
home and unable to consult memo- 
randa and books of reference, has 
been unable to give the promised 
formulas of various mounting media 
in this article. They will be given 
in future. There will also follow 
some instructions for killing and 
mounting soft and very delicate or- 
ganisms, such as amebe, infusoria, 
etc. It requires considerable skill 
and experience to make preparations 
of this kind that are of lasting scien- 
tific value, but the results that can be 
obtained are well worthy of the ex- 
penditure of time required. 

fe) 

Microscope of Large Field.* 

Of late years there has been seen in 
the domain of technique in anatomy 
a reform which to-day is almost com- 
plete. For the scalpel and dissecting 
needle have been substituted the razor 
and microtome; for the laborious 
dissection of minute organisms under 
the mounted lens the more sure 

* Note by M. A. Gravis. Translated for this Jour- 
NAL from Bull. Soc. Belge de Micr. 

method of successive sections is pre- 
ferred. Applied first to the study of 
objects of very. minute size, the 
method of successive sections has be- 
come rapidly generalized, and to-day 
it is applied with success in the re- 
searches made on creatures of which 
the section measures sometimes sey- 

eral centimeters in diameter (adult 
plants, young fishes, small reptiles, 
eke.) 
From this it has resulted that the 

dissecting microscope has been little 
by little discarded and replaced by 
the ordinary compound microscope. 
But the latter, owing to its magnify- 
ing power, is especially adapted to 
the detailed histological study of the 
organs. The small field of view, on 
the other hand, makes it less useful 
in the study of the relations of posi- 
tion presented by the various kinds of 
tissue in a section of large diameter. 
The need of a new optical instru- 
ment begins, therefore, to be felt 
among naturalists. 

Several months ago, finding my- 
self at the house of M. Nachet, in 
Paris, I spoke to that able con- 
structor of this desideratum of ana- 
tomical laboratories. M.Nachet im- 
mediately showed me a microscope 
which he had made for the purpose 
of observing large sections with a 
feeble magnification. If this new 
microscope does not realize all the 
perfection desired, it still constitutes 
a very happy tentative device, and a 
real progress. I believe, therefore, 
a description of this instrument, 
which is now in the possession of the 
laboratory of the Botanical Institute 
at Liege, will be of value. 

The new microscope of Nachet is 
a compound microscope, which dif- 
fers from those in use by some modi- 
fications which I shall proceed to 
mention. 

The stand is much larger than or- 
dinary. The stage has a large open- 
ing illuminated by a mirror of large 
diameter. The tube, of which the 
invariable length is 195 mm. and the 
interior diameter 29 mm., is provided 
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with a carefully-made toothed rack. 
The slow movement, being useless 
for the slight magnification, has been 
suppressed. 

The objective is variable ; that is to 
say, it gives all magnifications com- 
prised between two limits. This re- 
sult is obtained by the separation, 
more or less great, which may be 
given to the lenses of the system by 
means of a sliding tube. The image 
formed by this objective is perfectly 
aplanatic, quite to the borders of the 
field, but slightly obscure and milky 
for the fine details. I presume, how- 
ever, that this defect is not due to the 
objective, but in part to the ocular 
and in part also to.the excessive 
length given to the tube. - 

The ocular, of a diameter superior 
to the ordinary oculars, is constructed 
to give a large image of the object. 
The apparent diameter of the field, 
measured at the distance of 255 mm., 
by means of a camera lucida, is 200 
mm. With the ordinary ocular No. 
1 of Nachet the samt diameter is 135 
mm.; with ocular No. 1 of Praz- 
mowski it is only 110 mm. 
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THE JouRNAL NEXT Waar.—As 
there has been one leading feature in 
the JourRNAL this year, in the articles 
on Microscopical Technic, so next 
year it is proposed to publish a series 

of illustrated articles, describing ina 

popular way some of the objects which 
are sure to be found by microscopists 

in the course of their work. The 

subjects have not yet been selected, 
butthe plan has been thought out, and 

will be more definitely announced 
either in December or January. 
We are obliged to admit that some 

articles which were mentioned as 
likely to appear in the current volume, 
properly belonging in the series first 
mentioned above, have not yet been 
published. The series will, there- 
fore, be continued next year. It is 
not possible to estimate just how 
‘much space a series of unwritten ar- 
ticles will occupy. The subjects re- 
maining to be treated relate to the 
methods of observation with the mi- 
croscope, and involve a description of 
some accessories, with instructions 
for using them. 

Our readers may feel assured that 
next year the JOURNAL will be full of 
such interesting matter as will enable 
it to maintain its position as the lead- 
ing microscopical journal in the coun- 
try, and, we may repeat, the only one 
devoted solely to the encouragement 
and advancement of scientific study 
with the microscope, and published 
independently of any considerations 
of personal gain or business interest. 

O—— 

New Meruop oF STAINING.—The 
method of staining described by Dr. 
Councilman in this number gives re- 
sults which, for the purposes men- 
tioned, leave nothing to be desired. 
We would call the special attention of 
pathologists to this method as one par- 
ticularly useful in tracing the course of 
degeneration in nerves. The method 
is a new one, scarcely known in this 
country as yet, although it has been 
employed by Dr. Councilman in the 
laboratory of Johns Hopkins Univer- 
sity, where, a short time ago, we had 
the pleasure of examining some of the 
excellent preparations made in the 
manner described. 

Oo—— 

Some GENERAL REMARKS.—The 
fifth volume of this Journal is draw- 
ing near the end, and it is with no 
little satisfaction that we can look 
back over the five years of its exist- 

| ence and see here and there signs of 
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continued improvement. We may 
be well content if it has been our 
privilege to give assistance and good 
advice to some of our many readers 
who use the microscope to unfold the 
beauties or the mysteries of the micro- 
scopic world. 

It has not been our privilege to 
please all, but long ago we gave np 
any hope of doing things which ex- 
perience had shown were not possi- 
ble. Probably no man ever held the 
position of editor who gave universal 
satisfaction. From this thought we 
derive consolation. 

Popularity, however, is not what 
we have been aiming at in conduct- 
ing this Journal. While earnestly 
wishing for the advancement of 
knowledge in all directions, and in 
every branch of science, we have 
more than once given offence by 
withholding cordial support to popu- 
lar movements when every consider- 
ation of policy and personal benefit 
clearly demanded a different course. 
Yet one must have opinions, and, 
without regard to their value in any 
particular instance, is it not more 
creditable for one to be actuated by 
convictions well considered rather 
than by any personal interests that 
may be at stake? Well, we have 
sometimes been rather outspoken, 
and have offended a few now and 
then who have, with what reason 
they themselves best know, given 
personal application, to themselves 

or others, to our very impersonal re- 
marks; but, so far as we know, the 
world goes on about as usual, and so 
does our magazine—only it is im- 
proving all the time, and its circula- 
tion is increasing. 

The point of all this is, that this 
Journal is conducted, as no other 
microscopical paper in this country is 
at the present time, purely in the in- 

_ terests of science and of persons en- 
gaged in scientific study, whether 
professional men or amateur obsery- 
ers. It is, therefore, absolutely inde- 
pendent. It is untrammeled by con- 
siderations of trade; its opinions are 

freely expressed without regard to 
their influence upon the sale of any 
article or device that may be brought 
into notice. Its criticisms are well 
considered from the stand-point of ex- 
perience, and in view of the numer- 
ous applications of the microscope, 
and not random attacks, indicative of 
restricted experience and narrow per- 
sonal opinions. 

These features have been recog- 
nized by some from the beginning of 
its career, and in five years they have 
given a character to the Journal in 
which we may well find satisfaction. 

To the many contributors who 
have favored us with interesting arti- 
cles for publication we extend our 
thanks, and to the still larger number 
of constant readers we can promise a 
coming volume full of interesting mat- 
ter, and we trust they will all take early 
steps to secure the January number. 

O 
To Susscripers.—The subscrip- 

tion-book for the ensuing year is al- 
ready opened, and a few names have 
already been entered init. This year 
the plan of requiring subscriptions to 
be paid in advance was adopted, and 
it has given such perfect satisfaction, 
and lessened the work of keeping the 
records so greatly, that we shall here- 
after open a new subscription-list 
each year, and no names will be en- 
tered upon it until payments are 
made. The January number of 1885 
will only be sent on receipt of the 
subscription-price. Sample copies 
will not be sent to old subscribers 
next year. 

The terms of subscription will be 
the same as this year, viz., $1.00 if 
payment is received before April 1, 
1885, and $1.50 if received on or 
after that date. These terms will be 
strictly adhered to. We have hard- 
ened our heart against the excuses or 
apologies based upon ‘procrastina- 
tion’ or ‘negligence,’ both of which 
are reprehensible, and especially so 
when applied to such a small matter 

_as the payment of one dollar deferred 
three months. 
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CHoosinc OxpyecTives.—A cor- 
respondent in last month’s issue asked 
for some information concerning hom- 
ogeneous immersion objectives. His 
inquiries were, for the most part, met 
in an article published in the same 
number; but since the information 
desired is, perhaps, frequently asked 
for by persons who wish to purchase 
objectives, we will attempt to sum up 
the facts in this place. First, the 
writer refers to the cost of objectives 
of thisclass. It is true they are rather 
high-priced, but it should be consid- 
ered that they are designed to accom- 
plish certain kinds of work, and they 
should not, therefore, be compared in 
cost with other lenses that will not do 
the same work. The Hartnack 
water-immersion, at $45, probably 
will not do what the Spencer homo- 
geneous immersion, at $55, will do, 
for the simple reason that its numer- 
icalapertureissmaller. Nevertheless, 
the Hartnack may be, and probably 
would be in this case, the better ob- 
jective for the writer. 

The whole matter, in a nut-shell, 
is this: A homogeneous immersion 
objective, of high numerical aperture, 
if well made, is an invaluable aid to 
microscopical investigations of cer- 
tain kinds which require great resolv- 
ing power for fine, close markings. 
The use of such objectives is very re- 
stricted, and, as a rule, they are not re- 
quired in histological work. 

For a power as high as a g or a 75 
a well-constructed water-immersion 
lens (which may be adjusted to work 
also in glycerin if desired) will be 
found the most generally useful in the 
ordinary work of histology and com- 
mon observation. Even for those re- 
fined studies of bacteria and disease- 
germs, which have attained such 
great importance at the present day, 
these objectives are to be most highly 
recommended. The impression that 
only oil-immersion objectives are suit- 
able for such investigations is founded 
upon false notions, and failure to dis- 
tinguish between the conditions of 
resolution of close markings and the 

definition of minute, isolated particles 
or lines. 

fe) 
PostaL Crus Boxres.—The boxes 

were started on the circuits on the 
18th of September, and may be ex- 
pected to follow each other at the rate 
of two each month, every third box 
being one of Cole’s series. We have 
received the following boxes: 

Box C E. This is one of Cole’s se- 
ries, containing a transverse section 
of the stem of Hguzsetum arvense 
and of the root of Taraxacum offict- 
mate, with the usual descriptive text. 

Box F 2 contains some excellent. 
preparations, 

1. Orbztolztes. FE. MO VEva malin 
These shells, of a complex type of 
foraminiferal growth, show ‘the vari- 
ous stages of growth and develop- 
ment from nautiloid or spiral to cyc- 
lical form.’ The slide is described 
as a new one for opaque objects. It 
presents a very neat appearance, is 
light and strong. It is made of a 
piece of soft pasteboard. A half-inch 
hole is made in the centre with a 
gun-punch, the edges of the slide 
bound with colored tissue paper, a 
3 XI paper label, such as the opticians 
have for covering slides, is pasted on 
the back, and a colored piece of pa- 
per for the bottom of the cell is fitted 
in. A brass curtain-ring is then fixed 
in the hole and the cover-class is at- 
tached to it. Then the face label is 
put on and the work is done. 

2. Endothelium, S23 EeyGage: 
Stained with silver and carmine. 

3. Developing germ ofa tooth from 
a human embryo. A. M. Ross. 
Coupled with the careful description, 
this is a very interesting specimen. 
It is such preparations that are most 
valuable to the club, as they give in- 
formation. 

4. Proboscis, or ‘tongue’ of moth. 
John D. White. This slide is one of 
Mr. D. Folsom’s preparations, which 
is a good indication of its excellence. 
Mr. White intends to replace it by 
another slide, which was not ready 
when his contribution was called for. 
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. Transverse section of lung of a 
frog. C. M. Burgess. A stained sec- 
tion which, if it was well cut in the 
first place, has lost its value in the 
mounting. 

6. Tentacle of jelly-fish. M. S. 
Wiard. Showing lasso-cells, nema- 
tocysts or stinging organs. This is 
an uncommon preparation, and is 
therefore of interest. It is a difficult 
object to preserve, and glycerin 
seems not to be the most desirable 
medium for it. Probably a mixture 
of glycerin, alcohol, and water 
would have preserved the soft tissue 
far better. Such an object requires 
something in the mounting fluid to 
harden it and prevent disintegration. 

Box W, contributed by gentlemen 
of Camden, N. J., reached us Oct. 
1Sth. Itseems that the microscopists 
of Camden are either very industrious 
preparers, or else they make special 
efforts to have good specimens for the 
club-boxes. ‘This box contains some 
preparations, which, taken in con- 
nection with the explanations of the 
letter-package, are exceedingly good. 

1. Head and antenne of the male 
moth Argyza Leucostigma. J. L. 
de la Cour. This is the moth which 
has threatened destruction to the trees 
in New York city, by feeding upon 
their leaves. The preparation is a 
good one of its kind, but how very 
much better it would be had it been 
mounted in a cell without pressure. 

2. Aspidiotus Coccus Gloverit, 
orange scale insect. J. L.delaCour. 
This preparation was remounted by 
Prof. S. H. Gage, as an accident had 
happened to it. It shows the scales 
well. The insect can be obtained 
from oranges by picking off the dark 
spots or scales, and Mr. Vorce adds 
a note to the effect that they make 
fine objects when mounted in balsam 

_ or damar by the carbolic acid method, 
when they will show the eggs in one 
end and the shrunken insect in the 
other. 

3. Larva of the flea. Albert P. 
Brown. Some eggs were placed in 
a box, and in a few days the larve 

hatched out. After nine days they 
assumed the pupa stage, and in a few 
days more the perfect fleas were 

found. Desiring to mount the eggs 
the preparer was not able to preserve 
them. 

Mr. Vorce adds that he has used 
carbolic acid to kill eggs of lepidop- 
tera for dry mounts. It does*not af- 
fect their appearance. 

AenUmniccacid.' Albert P Browae 
Deposited from urine in groups. A 
fine preparation. 

5- Marine diatoms from Tampa 

Bay. C.H. Kain. Referred to in 
the article by C. Stodder in this Jour- 
NAL, February, 1883. 

6. Heliopelta Ehrenbergiz. C. 
H. Kain. A series of seven speci- 

mens from the Nottingham, Md., de- 
posit, showing variation in the size 
and number of rays in diatoms known 
under this name. The synonyme is 

given in the letter as follows :— 

With 32 rays, HY. Wetz7, Ehbr., 4. 
Selligueriz, Ralfs. 

With 4 rays, H. Leewenhekiz, 
Ebueee A7e7z2z, Ralfs. 

With 5 rays, Hulerz, Ehr., 4. 
Leewenhekit, Ralfs. 

With 6 rays, HZ. Selliguerz7,Ehr., 
FT. E-nteriz, Ralfs. 

With7 rays, specific name, if given, 
not known. 

With 8 rays, specific name, if given, 
not known. 

Specimens are rarely found with 
nine rays. 

This slide will receive the attention 
of students of the diatoms. It is of 
especial interest in showing the great 
range in size as well as variation in 
markings. 

— Oo-—— 

MicroscopicAL SOCIETIES.— 
Throughout the country there are 
numerous associations of microsco- 

pists meeting from time to time for 
the mutual benefit of their members. 

There are always a few leading 

spirits in each organization who have 
the responsibility of maintaining the 
interest in, and providing papers for, 
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-the meetings. A microscopical society 
was formed last year in Washington, 
and has now a membership of over 
twenty-five, each member being en- 
gaged in some kind of microscopical 
work. At the two meetings which 
have been held this year at which we 
were present, an effort has been made | 
to devise some plan whereby the 
value of the meetings can be enhanced, 
and also to assist members who may 
undertake special work. These mat- 
ters have engaged our attention for a 
long time; we have always taken a 
deep interest in such efforts, and have 

watched the career of many micro- 

scopical societies with close attention. 
For some reason they are vigorous for 
a time, then they gradually languish 
and sometimes disband. There is 
scarcely an exception to this rule. 
Yet, the individual members continue 
to use the microscope, and find 
enough to interest them in what they 

see. Why is it, then, that the socie- 
ties lose their support? 

It is not an easy question to answer. 

Carefully as we have thought over the 
matter, we are still uncertain about 
the conditions of success or failure. 
Some facts are patent to the most 

careless observer. One cause of the 
lack of interest can sometimes be 
pointed out at once. It is the exces- 
sive amount of unnecessary business 
that is brought before the meetings. 

Some one who has the interests of 
the society at heart devises a com- 
prehensive scheme designed to in- 
crease the interest in the meetings, 
and, with the best motives in the 
world, presents the matter at length. 
Then it must be considered in open 

meeting, each section discussed and 
voted upon, and the time of adjourn- 
ment comes before any of the socie- 
ty’s proper work is done. Members 
go away disappointed, and thus end- 
eth the first stage. 
‘Going on a step further, suppose 

the scheme proposed has been fully 

elaborated and approved. It is then 
found, as is almost sure to be the 
case, that it is impossible to carry it 

out. No provision has been made 
to enforce its regulations; it is no- 
body’s business to do so, and, more- 
over, it is such a complicated affair 
that nobody but the proposer fully 
understands it; and, on the whole, 
it is toa great extent impracticable. 
Then it requires further modification, 
involving longer discussion, interrup- 
tion of the legitimate work of the 
meetings, and annoyance all around. 
Nobody blames the proposers and ad- 
vocates of the scheme, nobody finds 
fault, knowing the motives which 
have actuated them ; yet some mem- 
bers conclude that it is not worth: 
while to attend the meetings until 
such matters are settled. This is the 
beginning of their loss of interest and 
irregular attendance. 

It is true that in the organization 
of a society there is a certain amount 
of preliminary business to be done. 
Rules for its proper government must 
be adopted, times for meeting ap- 
pointed, and order of proceedings 
arranged. This, however, should be 
carefully thought out-by the promo- 
ters of the organization, and pre- 
sented in a good form for considera- 
tion in the shortest possible time. 
The simpler the rules are the better 
the society will flourish. It is true 
that the constitution and by-laws of 
the New York Microscopical Soci- 
ety, in the preparation of which we 
took an active part, are not so simple 
as we would generally advise. The 
conditions in a large city like New 
York, however, are quite different 
from those which prevail in other 
places. 

Passing now to regulations pro- 
posed to systematize the scientific 
work of a society, it may be said that, 
so far as our experience has shown, 
such regulations are of very little 
value. They are sure to exact more 
from some individuals than those 
persons feel competent to perform. 
It is impossible to conduct a scien- 
tific society like a machine, nor will 
the members come forward with es- 
says or reports of progress on sub- 
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jects assigned to them. It may seem 
a simple matter for a person to com- 
pile an essay on a particular subject 
suggested by a committee as a sub- 
ject of general interest for instruction 
or discussion. No doubt every 
member of the society could do such 

work well, but many will not, be- 
cause of difiidence or want of incli- 
nation. 

In a nut-shell—for we must defer 
further consideration of this subject 
until next month—if the promoters 
of a society desire to make its meet- 

ings of interest, and have faith in its 
continued prosperity, they must first 
depend upon their personal and long- 

sustained efforts to get it firmly es- 

tablished. If they can make the 
meetings of value and interest to the 
members, success will be assured. 

-——o 

StTupIEs IN MicroscopicaL Sci- 
ENCE.—We learn from a circular 
recently received, that the third vol- 
ume of Mr. A. C. Cole’s * Studies in 
Microscopical Science’ is to be pub- 
lished under the editorship of Mr. 
Cole, but the publishers are J. G. 
Hammond & Co., Birmingham, and 
Balliére, Tindall & Cox, Weacion: 

It is pleasing to know that this very. 
instructive and valuable work is to 
be continued. Mr. Cole, with con- 
scientious devotion to his work, and 
regardless of ‘the continued losses 
which its publication entailed, ful- 
filled his promises to the letter, and 
completed two volumes. We are 
safe in saying that Mr. Cole has 
thereby subjected himself to a loss of 
not less than $3,500.00, a considerable 
portion of which would have been 

saved had he stopped the publication 
at the end of the first volume. This 
he would not do, but preferred to 
keep his agreements even at an un- 

' reasonable sacrifice. The work in 

Mr. Cole’s hands has not been even 
reasonably, far less adequately, sup- 
ported. 

It is unfortunate for the few con- 

scientious and self-sacrificing work- 

ers for the general welfare of man-. 
kind, who fondly think the best things 
are sure to be received and supported 
for their intrinsic merit, that they are 

so often doomed to disappointment. 
No matter how well and conscien- 
tiously one may endeavor to do a 
creditable and worthy thing, from the 
highest motives, disappointment ‘is 
likely to follow. The best motives, 
the most conscientious efforts, as 
many have experienced, are likely 
to meet with but little encouragement, 
and may be subject of adverse criti- 
cism, abuse and ridicule, even by 
persons in positions of responsibility 
and honor—for such places are occa- 
sionally filled by persons by nature 
and want of culture unfitted for the 
stations where the accidents of life 
have placed them. Mr. Cole has not 
failed to receive high praise and com- 
mendation for the excellence of the 
‘ studies,’ but the practical encourage- 
ment which he has so well deserved 
has been withheld, or at least not 
freely given. 
We trust that the new publishers 

who begin the third volume will find 
it profitable. They possess great ad- 
vantages over a private individual ; 
and we have not the slightest doubt 
that, with the prestige of the two 
volumes already published, and 
the well-known character of the 
work, they will find it not unprofit- 
able. 

There will be four sections with 12 
slides each, published during the 
year, for £4, or either of the single 
sections, devoted respectively to *‘ Bo- 
tanical Histology,’ ‘ Animal Histo- 
logy,’ ‘ Pathological Histology,’ and 
‘ Popular Microscopical Studies,’ for 
La 55. 

Subscriptions and correspondence 
may be addressed to either of the 
publishers, or to Mr. Cole, St. Do- 
mingo House, Oxford Gardens, ae 
ting “Hill, london: 
We trust the third volume will re- 

ceive adequate support, and that many 
subscribers will be found in this 
country. 



218 THE AMERICAN MONTHLY | November, 

Zinc WuitE CEMENT AGAIN.— 
A correspondent relates some facts 
concerning the use of zinc white ce- 
ment, in another column, which are 
strongly confirmatory of the opinions 

that have been several times expressed 

by ourselves. The same testimony 
has been given by many others; and 
in some cases when persons have 

called in question the accuracy of our 

previous assertions concerning this 
matter, we have been able to convince 
them that we were in the right by 
looking through slides in their own 

cabinets. We have not at any time 

stated that zinc white cement never 

proves satisfactory, for it would be 
strange indeed if some mounts made 
with it should not remain - perfect. 

What we have said, and still main- 
tain as the result of practical expe- 

rience, is that zinc white cement can- 
not be depended upon. It may do 
as a finish, but not for the practical 
purposes of a cement. 
We refer to the subject at length 

because of its importance to every 

mounter, but we are especially led to 
bring it prominently forward again 

because a certain writer in St. Louis 
has recently recommended its use. 

Now, it is impossible for us to believe 
that the author in question was not 
aware of what we had said concern- 
ing this cement, yet he deliberately 
tells his readers to use it, without so 
much asa hint that it has been de- 
clared unreliable. We do not expect 
that every reader of this paper will 

rely absolutely upon the opinions ex- 
pressed in these editorial columns— 

far less those whose experience has 
been such as to give them undue con- 
fidence in their own judgment and 
wisdom. Nevertheless, even though 
an individual has used zine white suc- 

cessfully for years, the experience of 
others should have some weight ; and 
any person who assumes to give in- 
struction without regard to the expe- 

rience of others, pursues a course of 
injustice to all and discreditable to 

himself. 
Fortunately, most of our readers 

know very well that nothing finds its 
way into these columns that is not 
from a good source and worthy of 
confidence. We are endeavoring to 
do all we can to assist microscopists, 
and we do not like to see others try 
to undo it, even though they may 
write with the best of motives—which 
we fear is not always the case. 

NOTES. 

—We have just received a preparation 
of the Bacillus tuberculosis, prepared 
strictly in accordance with the method 
given in the preceding number of the 
JOURNAL, which is far superior to any 
preparation of the kind we have ever 
seen. It was prepared by Dr. J. C. Mc- 
Connell, of the Army Medical Museum, 
and shows the bacilli in great abundance 
and with remarkable sharpness. Not one 
of the German preparations we have seen 
is equal to it; in fact, we did not suppose 
it possible to get such a fine definition of 
the organism as this mount affords. 

—We trust that readers do not neglect 
to keep a close watch of the advertising 
pages from month to month, as new arti- 
cles are being constantly offered for sale, 
and it frequently happens that the supply 
of some of them is not large, and there- 
fore it is soon exhausted. This month 
Messrs. Walmsley & Co. have changed 
their advertisement throughout. Mr. Em- 
merich offers a very full line of Zeiss’ ob- 
jectives, just received. It will also be 
noticed that he has made a change in his 
business by taking his son as a partner in 
the firm of Fr. J. Emmerich & Son. Mr. 
J. L. Zabriskie is offering some sections of 
wood of American trees, and Mr. Hinrichs, 
of Baltimore, has received a new supply of 
Marpmann’s preparations. 

—We have already drawn attention to 
the ‘Harvard’ microscope stand devised 
by the Bausch & Lomb Optical Company, 
which was made to meet the demands of 
those who desire stands of the continental 
pattern. On enquiry we learn that the 
demand for these microscopes has been 
quite large, and it appears there is a place 
for them, as was suggested in these col- 
umns long ago. Those who desire in- 
struments of the kind can now obtain 
them from home manufacturers. We 
have an article about microscopes await- 
ing publication next month, which intend- 
ing purchasers may read to advantage. 
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—We have received a few excellent 

mounts of late which deserve to be men- 

tioned in this place. From Miss M. A. 

Booth we have a dry mount of scales 

from a mosquito which are so evenly dis- | 

tributed over the field that we are tempted 

to ask her how it was done, and to re- 

quest an answer for the benefit of our 

readers. She has also favored us with a 

fine preparation of Zadellaria flocculosa, 

a common diatom, but a good one to 

mount. 
Mr. E. G. Day has sent us some speci- 

mens of the preparations he has been 
offering for sale in our advertising col- 
umns. -They are well mounted, and 
doubtless many of our readers have al- 
ready obtained some of them. 

From the histological laboratory of the 
University of Pennsylvania we have re- 
ceived sections of the lung of an ox, and 
of the mammary gland ofa cat, and trans- 
verse sections of a dog’s lip, and of human 
sciatic nerve. The preparer’s name was 
not given on these. 

—TIn an interesting communication to 
Zoologischer Anzeiger, Lud. Plate de- 
scribes some features in the structure of 
che rotatoria, particularly the genital or- 
gans and nervous system, and the pro- 
cess of fertilization. In closing, the au- 
thor remarks that the assertion that roti- 
fers can withstand dessication is not true, 
and states that many of them die in a 
short time when they come in contact 
with the air on the surface of the water. 

—Mr. W. H. Bulloch informs us that 
he is constructing a microtome for cutting 
sections in ribbons, which shall embody 
the best features of the various foreign 
instruments in use and some of his own 
devising in addition. Mr. Bulloch’s well- 
known ingenuity will no doubt enable 
him to produce a microtome that will be, 
as he hopes, superior to all others. 

—We have received an unusually ex- 
cellent photograph of members of the 
American Society of Microscopists taken 
in a group at Rochester, by Messrs. Bow- 
dish and Hoagland, of that city. The 
price of the prints, mounted on cards 20 
by 24 inches, with a ‘key’ which gives 
the name of each person in the group, is 
$2.00; unmounted prints are $1.75 each. 

' This is a very interesting card for micro- 
scopists, as the portraits are all good, and 
many of them are of persons known well 
by name to every microscopist. 

— The next meeting of the American 
Society of Microscopists will be held in 

‘Cleveland, Ohio, by invitation. The 
microscopists of that city will endeavor 
to make the meeting pleasant and in every 
way successful. They have ample time 
for preparation. 

—We learn that Dr. Sternberg is hav- 
ing some enlargements of his photomi- 
crographs of bacteria for the New Orleans 
Exposition, which opens in December. 
The enlargements are being made at the 
Army Medical Museum. It is a severe 
test of a negative to produce large pic- 
tures from it, and we should hesitate very 
much about subjecting a negative from 
such difficult specimens to represent by 
photography as Dr. Sternberg has studied 
to such a process. We trust, however, 
that the results will prove creditable to 
him, who is deserving of much credit for 
his painstaking work. 

—The Baltimore Microscopical Society 
seems to be in a flourishing condition. 
Its meetings are now held at the Johns 
Hopkins University, and Dr. Councilman 
has been elected president for the current 
year. Among the members are a num- 
ber of well-known microscopists, Dr. G. 
M. Sternberg, who is conducting his re- 
searches in the university laboratory, Dr. 
L. M. Eastman, whose extensive cabinet 
of slides is already famous, and others of 
whom we shall doubtless hear from time 
to time through their contributions to 
these pages. z 

—It is surprising to notice the extremely 
low price at which books are now pub- 
lished, dependent, to be sure, upon a very 
large demand. From a circular of John 
B. Alden, of 303 Pearl street, New York, 
author of the ‘literary revolution’ which 
attracted much attention about three years" 
ago, we learn that the work of publishing 
cheap editions of valuable works still 
continues. A monthly magazine, Zhe 
Book- Worm, is published for 25 cents a 
year, which is full of interesting reading; 
another monthly, Chozce Literature, much 
larger and more solid in the character of 
its reading matter, is $1.00a year. As for 
books, Guizot’s ‘History of France’ is 
sold in 8 small octavo volumes for $7.00, 
with 426 full-page illustrations. This 
work, in its original form, was sold at 
$50.00. Rawlinson’s ‘Seven Great Mon- 
archies of the Ancient Eastern World’ is 
offered for $2.75. A catalogue of 100 
pages will be sent to any applicant, and 
those who are not acquainted with the 
‘literary revolution’ will do well to look 
over the catalogue. 
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—Mr. W. P. Collins has issued his ‘ Cat- 
alogue of scientific books, mostly second- 
hand,’ No. 13, 1885, which includes a 
long list of books on microscopical sub- 
jects, many of which are rare. In this 
connection we may also call attention to 
the slides of insects prepared by Mr. 
Chas. Collins, Jr., which are sold in sets 
of one dozen for half a guinea. These 
are mounted without pressure, and are 
highly spoken of. 

CORRESPONDENCE. 

An Unknown Plant. 

To THE EpitTor:—A short time ago 
Mr. Wolle kindly sent me a small vial of 
desmidaceous material, and in looking 
over it lately I have discovered a curious 
little alga, which I cannot make out. I 
send a sketch of it. I have looked over 
all works available likely to throw any 
light on. it, but can find no drawing or 
mention of anything like it. It is very 
minute, the sketch being drawn under 
about * 680. Whatcan it be? Canany 
readers of your JOURNAL kindly say? 

H. WAGSTAFF. 
BIRMINGHAM, England. 

[The sketch enclosed by our corre- 
spondent was sent to Mr. Wolle, who was 
unable to identify it without further in- 
formation. The color should have been 
stated, as it is an essential character. If 
green the plant might be a fruiting fila- 
ment of Cyiindrocapsa graminella, Wolle ; 
if eruginous, which is more likely, it 
might beasporiferous filament of Avabena. 
As the determination is uncertain, the 
sketch is not reproduced.—ED. | 

) 
Parasite of a Grasshopper. 

To THE Epiror:—The worm taken 
from the grasshopper by Mr. E. G. Day 
was probably Mermzs albicans, a hair- 
worm parasitic upon grasshoppers, etc. 
It sometimes grows to the length of thirty 
inches before quitting its host. Mr. Day 
will find the life-history of his capture in 
The First Annual Report of the United 
States Entomological Commission, p. 326, 
et Seq. 

D. N. DE TARR. 
Boone, lowa. 

fe) 
White Zinc for Mounting. 

To THE Eprror:—In looking over 
some sixty slides withdrawn from circu- 
lation and placed in the reference cabinet 
of the American Postal Microscopical 
Club, I found that 27 of the preparations 

had been sealed with the celebrated zinc 
white cement. 

Of these 27 slides, 21 required re-ce- 
menting, and in every case the cement 
was so brittle that it needed but a touch 
of the knife-blade to cause the fragments 
which remained to leave the glass. I am 
perfectly well aware that circulation for a 
year or more through the circuits of the 
club is a very severe test for a cement, 
and I do not doubt that many of the slides 
would have been in better condition if, 
during the same length of time they were 
travelling about the country in the boxes 
of the club, they had, instead, been lying 
secure in acabinet. But it is a notable . 
fact that every other cement used seems 
to have stood the trial better than the zinc 
white. I have excluded from considera- 
tion in every case slides that were broken 
or in any way injured in the mails. The 
other cements used were chiefly shel-lac, 
Brunswick-black, and a brown cement 
which looks like marine glue. These 
have all seemed to stand well. I had to 
repair but one shel-lac ring out of some 
eighteen specimens. If you wish to pub- 
lish these facts for the benefit of the read- 
ersof your JOURNAL you have my consent 
to do so. You have spoken in the Jour- 
NAL once or twice about this cement, 
warning microscopists not to rely too 
much upon its supposed virtues, and it 
was this fact that caused me to think that 
you might value the facts given above. 

C. E. HANAMAN. 
Troy, N. Y. 

NOTICES OF BOOKS. 
Diatomaceerna t Kitzings exstkkatverk - 
Algarum aque dulcis Germanicarum 
Decadeo. Af N.G. Lagerstedt. Ofver- 
sight af Kongl. Vetensk aps-Akade- 
miens Foérhandlingar, 1884. No. 2. 
Stockholm. (Pamphlet, pp. 35, with 1 
plate.) 
The species are described in Latin, and 

the synonyme is quite fully given for each 
one. 

Exchanges. 
[Exchanges are inserted in this column without 

charge. They will be strictly limited to mounted ob- 
jects, and material for mounting. ] 

Fossil Diatomaceous Earth, (a new find), very inter- 
esting forms for other material. 

J. WALKER, 
810 Twelfth Ave., South Minneapolis, Minn. 

Wm. R. Mandeville, M. D., of New Orleans, La., 
483 Magazine street, has for exchange or sale a num- 
ber of first-class mounts of pathological specimens, in- 
cluding yellow fever and leprosy; also a large number 
of miscellaneous objects. 
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Schroder’s Camera Lucida. 

Although mention has several times 
been made of this instrument in 
these pages, we have not yet de- 
scribed the precise construction of 
the prism. It is figured in the cut 
(Fig. 29), which shows the course 
of the rays of light and the angle 
at which they enter the prism from 
the paper. 

The eye is supposed to be lo- 
cated at K, immediately above the 
prism, looking directly downward 
at the drawing-paper and pencil, 
in the direction kK J, the sides D E 
and B c being parallel. The pen- 
cil point is, therefore, seen as 
clearly as it would be through a 
plain piece of glass. 

The image from the microscope 
is received on the face F c, the 
stand being inclined at anangle of 45°. 
The rays, being totally reflected from | 
the surface E F, are received on the 
face p G of the upper prism, which 
is separated from the lower prism 
by a thin film of air. 
the rays pass to the eye, and the im- 
ages of pencil, paper and object on | 
the stage are received by the eye to- 
gether. 
When the light is properly adjusted 

this instrument leaves nothing to be 
desired ; pencil, drawing and object 
are distinctly seen, and the light is 
easily managed. This instrument 
is manufactured by Messrs. Ross & 
Co., of London, and Mr. Walmsley 
some time ago told us he would soon 
have some of them in stock. 
prism, as some readers will recog- 

! 
I 

| for microscopes. 

From thence | 

Not many of those 
prisms were made for that purpose, 
however, probably owing to the diffi- 
culties of construction. 

While commending this instrument 
in the highest terms, it is but fair to 

' say that, owing to the considerable 

The | 

nize, is the same as was first applied 
by Mr. Wenham as a binocular prism 

Fic. 29.—Schréder’s Camera Lucida. 

distance the light has to travel through 
it from the eye-lens, it can only be 
used with oculars of low power, hav. 
ing a long focus back of the eye-lens- 
Otherwise the rays come to a focus 
within the prism, or at least do not 
reach the point k far enough above 
the prism to afford a sufficiently large 
field of view. This fact will greatly 
restrict the use of this otherwise most 
excellent camera lucida 

No such objection applies to the 
camera lucida of Grunow, which is 
the only one comparable with it. In 

fact, after showing the Schroder in- 
strument to a well-known microscop- 

ist who was constantly using Gru- 
now’s form, he was quite unwilling 
to admit that either form was superior 

to the other as regards the clearness 
with which the image and pencil can 
be seen together, 
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Electric Light for the Microscope. | 

An article upon this subject was 
promised some time ago, but in the 

Fic. 30.—Incandescent Lamps. 

hope of having an opportunity to test | 
the qualities of the incandescent lamp | 
in practical 

work we 
have deferred 
its publica- 
ton wntil 
now. Weare 
still unable 
to add any 
results from 
our own ex- 
perience, but 
hope to sup- 
plement the 
present arti- 

cle with such 
ob servations 
before long. 
The cuts il- 
lustrating 

g 
=. 
cS 

Se 

this article have been copied from 
the Zeztschrift fir Mikroskopie, 
where the apparatus is more fully 
‘described. 

In Fig. 30 are represented the in- 
candescent lamps as provided for this’ 
purpose by Miiller, in Hamburg, of 
natural size, or only slightly reduced. 
In these the ordinary carbon filament 
is replaced by a spiral of platinum 
wire, which is heated to incandes- 
cence by the electric current. These 
lamps may be made of common glass, 

| or, to modify the light, of opal glass. 
The manner of attaching the lamps to 

| a miscroscope is shown in the elabo- 
| rate arrangement in Fig. 31. 
_ larger lamp serves for opaque objects, 
| the smaller is beneath the stage. 

The 

A 
system of wires passes beneath the 
microscope, which affords a means of 

regulating the strength of the 
current; but this part of the 
arrangement need not be de- 
scribed. 

It issaid that the current from 
two Bunsen or Grove cells of 
20 cm. height, or two Grenet’s 
cells, such as that shown in Fig. 
33, will serve to light these 
lamps. We are not told, how- 
ever, how long the necessary 
current will be sustained with- 
out changing the material in the 
cells. 

The lamp may also be mount- 
ed on a separate support, such 
as is shown in Fig 32. 

One feature of the arrange- 
B ment shown in Fig. 31 deserves 

especial notice. In the stage, 
beneath the 
object, there 
is a_ spiral 
of platinum 
(B), which 
becomes 

heated when 

= the current 
is allowed to 

== passthrough 
= it. The heat- 

== ine /calee 
=== perfectly 

Fic. 31.—Microscope with Electric Light. 



1884.] MICROSCOPICAL JOURNAL. 223 

regulated by controlling the current. | 
The air, which passes upward through 
the opening in the stage, is thus 
heated, and conveys the heat to the 

~~ 
mite, 

by convection. 
For a warm-stage 

this seems to be 
the most conveni- 
ent device yet sug- 
gested. A metal 
thermometer can 
be placed be- 
tween the heat- 

ed spiral and 
the object, so 
that the tem- 
perature can be 

_ read off at any 
moment from 

% the scale; or 
Fic 32. ElectricLamp Stand g thermo-elec- 

tric arrangement can be applied 

for the same purpose, a galvanom- 
eter needle then indicating the 
temperature. 

In Fig. 33 is shown what seems 
to be a very convenient applica- 

tion of electricity for photograph- 
ing objects. Only one battery-cell 
is shown, but we infer that two are 
used in practice. The lamp s is of 
14 or 2 Volt’s tension, and two such 
elements will 

suffice to give 
it an intense 

white heat. 
The lamp can 
be moved up 
and down on 

the mirror-bar, 
according to 
the illumina- 
tion required. 
The photo- 
graphic camera 
is attach- 

ed to the 

object on theslide | 

powers, of 20 to roo diameters, an 
exposure of 15 to 20 seconds suf- 
fices when dry plates are used, the 
correct time being easily learned by 
experiment. When higher powers 
are used even 10-12 minutes may be 
required, and several trials must be 
made to determine the proper expo- 

sure. 
The electric light has already been 

used considerably in microscopy, and, 
in fact, by a few persons for a number 

> sot Yaw 

mM veG oO - 

scope by: 
the screw = 
Cc 

Bor low 

Fic. 33.—Photography with Electric Light. 
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of years. The matter in this article 
has been mostly drawn from a contri- 
bution to the Zeztsch. fiir Mikr., by 
Dr. T. Stein. In a later number of 

the same valuable publication Dr. 
Henri Van Heurck has severely criti- 
cised Dr. Stein for omitting due ref- 
erence to Dr. Van Heurck’s own ex- 
periments and observations on the 
subject. 

————— () ——_ 

Chromegene Bacteria. 

colored organisms classed among the 
bacteria are some which are very 

common, and as their culture may be | 
carried on with very simple appa- | 
ratus, such as can be readily arranged 

by any one with the conveniences al- | 

ways at hand, their study offers a 
good field for observers who have the 
time and inclination to give it atten- 
tion. There is also offered a promis- 
ing field for original work, since 
there is still much to be learned be- | 

fore the life cycles of these forms will | 

be fully known. 
In times past the sudden appear- | 

ance of colored spots upon cooked | 
articles of food has given rise to much 
excitement among superstitious per- 
sons. 

ly on bread, potatoes, etc., has doubt- 
less been the AZcrococcus prodigio- 
sus, Which has a bright red color. 

The genus AZ@crococcus is the only 
one belonging to Cohn’s family of 
bacteria. The Spherobacteria, char- 
acterized by the spherical form of 
their cells, which are always motion- 
less. 
fermentation, and not putrefaction. 

The genus JZ%crococcus is divided 
into three groups, viz., the chromo- 

genes, zymogenes and the _ patho- 
genes. 
ducing colored pigments; the second 
are ferments of various kinds; the 
third are associated with diseases, as 
M. septicus, and the micrococcus dis- 
covered by Salmon which is the cause 
of swine-plague, of which we have an 

They are bacteria that produce | 

excellent and pure preparation. It: 
only of the chromogenes that we hay 

_ now to speak. 
During the meeting of the Ameri- 

can Association at Philadelphia we 
visited the laboratory of Dr. Formad, 
where he was cultivating, among other 
things of the same nature, several of 
the chromogenes, among them JZ- 
crococcus prodigtosus, M. luteus, 

| and the species known to the Germans 

as Rose-hefe, of which we have not 
| yet learned the scientific name. 

Among the numerous species of | 
Di 

Formad was good enough to place a 
small quantity of each of these on a 
slip of filter paper, which we pocket- 
ed and brought home to Washington. 
This was the seed from which we 

have raised some fine cultures. 

It may be asked why we should 
have desired such specimens to start 

our cultures with when we are told in 
the books that all one need do to ob- 
tain them is to expose a proper nidus 
for their development—a slice of po- 
tato, for example—to the air, when 
the spores will find their way to it 

and grow. Well, the reason was 
that, although occasionally a few stray 
spores of the species desired may 

_ be caught in this way, the probabili- 
_ ties are that before the particular ones 

The so-called ‘blood’ which | 
has occasionally appeared myterious- | 

sought are caught the potato will be 
covered with something totally differ- 
ent—most likely aczllus subtzile:, 
which is always about, and such a 
rapid grower that it soon covers 
everything it can live on. 

It is a very easy matter to obtain 
cultures which will exhibit to the 
naked eye the characteristic colors 
and appearance of these organisms, 
but to obtain them microscopically 
uncontaminated with other species re- 
quires more care. We will first de- 
scribe the apparatus we have used fo: 

| this purpose, and afterwards the pre- 
The first are micrococci pro- | cautions to be observed in making 

absolutely pure cultivations. Any c 
our readers who may desire to obtai 
some of the spores to experimen 
with can do so by sending a stampec 
and addressed envelope to the editor. 
We can supply JZ. /uteuws in any 
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7 quantity, and hope soon to have a like 
abundance of ‘AZ prodigiosus. It 
will be sent on a piece of paper, 

- and the best way to start a culture 
is to touch the paper to the surface 
of a slice of boiled potato, or hold 
the paper above the latter and scatter 
some of the material over the potato 
by means of a needle heated to steril- 
ize it in the flame of a lamp. The 

paper may: also be soaked in a few 
drops of ‘Water and the needle be 
dipped into the water and transferred 

to the potato several times. In this 
way the spores can be transferred to 

the potato, but there is rather more 

danger of contamination from other 

bacteria in fhe water. . 
The best method of obtaining pure 

cultures of bacteria is to grow them 

onasolid substr atum such as sterilized 

gelatin, or potato. Inoculating the 
medium at Various points with a 
needle as already described, the spe- 
cies will grow from the Hiferent cen- 
tres. From the young growths fur- 

ther inoculations can be Reidel in the 
same way, and finally absolutely pure 
growths are obtained. These can 

fren be cultivated in fluid media if 
desired. The, reader should refer to 
the article on’ this subject published 

on page 185. :The forms of culture 
tubes eed for'fluid media by Dr. Sal- 

mon and Dr. Sternberg will be fig- 
ured next month, the cuts not being 
ready for this issue. 

The simplest arrangement that can 
be devised for a culture-chamber is a 
glass tumbler inverted over a sauce- 

seen containing ‘water, with a salt- 

cellar projecting aTyenre the water to 
support the specimen. If a large 
bell-glass is at hand it is still better, 
as it will receive several specimens. 

Most of the species will grow well 
on boiled potato, and it is only neces- 

sary to cut a slide about one-quarter 
of an inch thick, touch it with a 

needle carrying 
under the glass, ‘and in a day or two 
abundant growths will be obtained. 

Oo 

A small por tion. placed under a mi- 

croscope will show. the characteristic 

iy 

thé spores, place it | 

‘MICROSCOPIOAL JO URNAL. 

| by Mr. Theobald Smith. 

spherical cells of the micrococcus. A 
high-power objective must be used, 
however, as the cells are exceedingly 
minute—nothing less than a upg 
will show them clearly, and a +, is 
desirable. 

To distinguish the cells clearly they 

should be prepared by staining and 
mounting in water. They stain 

readily with anilin colors, especially 
with methyl blue, which is the color 
we have used for the purpose. The 
process of preparation is as follows: 
Having obtained a good growth on 
the potato, prepare a “clean slide and 
cover-glass, put a drop of water on 
the slide, take a small portion of the 
gelatinous growth on the point of a 
sterilized needle, transfer it to the 
drop of water, and dry slowly over a 
lamp. When thoroughly dry, cover 
the deposit on the glass with a strong 

aqueous solution of the anilin color, 
and in two or three minutes wash it 

off with water. The preparation 
may then be examined in water’ or 

elycerin. We are accustomed to use 

a Spencer j,-inch objective in this 
work, with an Abbe condenser. 

The pr ecautions to be observed in 
preparing the culture-medium will 

depend somewhat upon the purity of 
the atmosphere, or its freedom from 

spores of various kinds. We have 

succeeded very well by merely cut- 
ting a boiled potato, while still warm, 
witha knife-blade sterilized in a flame, 
and immediately placing ‘the pieces 
under a bell-jar. If, however, it seems 
desirable to aeTiee the potato, so as 

to ensure absolute freedom from con- 
tamination, it may be done in a man- 

ner described to us a short time ago 
The slices 

are placed in a solution of corrosive 

sublimate, 1 part to 1,000 of water, 
which kills all spores that may be 

present. The slices are then steamed, 
and, the condensed steam carries away 
the mercury salt, and whatever is 
planted will be sure to grow without 
danger of being overrun with other 

species, The advantage of the cor- 
rosive sublimate is that it not only 
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kills the organisms that may be pres- . 
ent, but also the spores which, in some 
cases, are. not killed by boiling. For 
this reason we-have been led! to ex- 
periment with baked potatoes, as it 
is probable that no spores can with- 
stand the temperature of an oven 
when potatoes are baked. The result 

. has been eminently satisfactory so far 
as cultures of WZ. datews are concerned. 
The potato may be baked, placed un- 
der a bell-jar which has been heated 
in ‘the oven until thoroughly steril- 
ized, and there is not much danger of 
contamination. 

fo) 

Notices of New Fresh-Water In- 
fusoria.—Ifi. 

BY ALFRED C. STOKES, M. D 
Opercularta plicatilis, sp. nov. 
Body elongate-ovate or somewhat | 

conical-vase-shaped, smooth, soft and | 
flexible, the length two and one-half 
to three times ane width ; when ex- 
tended constricted beneath the peris- 
‘tome border, widest in front of the 
middle, tapering and attenuate poste- 
riorly; when contracted broadly ovate- 

. pyriform or subspherical, thrown into 
transverse folds posteriorly and bear- 
ing anteriorly a snout-like, crenulated 

and longitudinally plicate projection ; 
parenchy ma of the body and ciliary 

disc enclosing numerous green cor- 
puscles, that of the ee border 
and posterior one-third of the body 
usually colorless and finely gt ranular, 
the cuticular surface of the latter part 
finely striate lengthwise; peristome 
border as wide as the body, some- 
what everted, the m argin crenulate ; 

ciliary disc consider ably and obliquely | 
elevated ; ciliary circles two; mem- 
branous collar large and conspicuous ; 
pedicle rigid, finely striate longitudi- 
nally, dichotomous, or umbellate with 
three or more branches, and gradually 

increasing in thickness from the point | 

of attachment to that of division; 
zooids attached in subsessile clusters 
of from ten to twenty members; nu- | 

cleus band shaped, curved, transverse- 
ly placed anteriorly; contractile vesicle ! 

single. Length of extended body 54, 
inch; height of entire colony ;t, to 
7ginch. Habitat.—Pond water ; at- 
tached to Ceratophyllum and Ana- 
charts. ' ; 

These colonies are comparatively 
sO immense in size that they are ap- 

parent to the unaided vision. They 
occur in some profusion on the leaf-. 
lets of various aquatic plants, the 
zooids there forming subspherical 
clusters about ., inch in diameter. 
The foot-stalk, stout, erect and rigid, 
presents two distinct methods of di- 
vision: simple furcation into two ap- 
proximate branches as in figure 1, 
and a trifid or quadrifid umbellate 
formation with the branches bifur- 
cated or not, as in the diagram (Fig. 
2.) Which form shall be selected 
seems to depend upon the vital ac- 
tivity, and consequently the uncom- 
fortably crowded condition, of the 
zooids. 

In the contracted wheee tie poste- 
rior transverse annulations closely re- 
-semble those characteristic of Apzs- 
tylis plicatilis Ehr. when in the 
same state, and suggested the specific 
name. They, inconnection with the 
anterior snout-like projection, with 
the distinct marginal crenulations and 
the conspicuous longitudinal plica- 
tions, readily distinguish the species 
from all other members of the genus. 

In Fig. 1 is shown a small colony 
with the most usual form of foot- 
stalk; in Fig. 2 the comparatively 
rare umbel-like division, while Fig. 
3 exhibits a contracted zooid and 
Fig. 4 the characteristic parts of an 
extended individual. The quadrifid 

division of the foot- stalk seems very 
uncommon. 
A method of multiplication for the 

| dissemination of the species is by the 
subdivision of the body into several 

subglobose or pyriform parts; each 
bearing a a subcentrally located ciliary . 
girdle. At times one.of these mi- 
grant zooids -attaches itself to the 

| primary foot-stalk of the colony and 
| secretes a long narrow individual 
pedicle, thus complicating the animal- 
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is so sensitive that blowing upon the 
instrument sometimes changes the 
colors. It shows the bubble black 
spot, and another person with me has 
counted thirty-four changes of color 
between the millionth and the thirty- 
thousandth part of an inch in thick- | 
ness of the film. 

fascinating. 
nificent coloring of the butterflies’ 

This study is most 

wings—let us see if we can get any | 
inkling of the cause of these rich 

variations in colors. Take the azure 

blue, the flitting denizen of our breezy 

dornlge : sieres against a strong light | 
it is brown. Sen directly by Ane 
eye, without a glass or magnifier, it | 
throws out a heavenly blue; but as 
we increase the power of our appara- 

tus this color vanishes. The varied 
prismatic flashings of mother-of-pearl 
—finely engraved steel—are owing to 

fine lines. But in the same wing we 
have these same lines most equally 

arranged, and yet different portions 
show every possible variation of color. 

It is not then in the lines. Where is 
it then? In the arrangement and 

size of these organic molecules and 
of the striations. 
of my life have I been straining opti- 
cal ‘ powers’ to get a glimpse of min- 
ute structure unseen before. 

one ‘ power’ 
more than that time, made 40 years 
ago by Messrs. Powell and Lealand. 
This showed me minute bodies in- 
visible generally in more modern 
glasses. I must detain you a few 
moments on the size of these mole- 

cules. Last year, through the kind- 
ness of Mr. Adams. of Meads, who 
placed at my disposal a number of 

unusual objects, I discovered the mole- 
cules of an elephant’s hair and those 
of the hair of the English bats were 
almost precisely the same size. But 
in butterfly scales they vary exceed- 
ingly from the 1-40,oooth to the 1- 
120,000th of an inch in breadth. In 
some of the azure blues the structure 
isexceedingly minute. Now the wave- 
lets of light are the smallest for blue 
and the largest for red. Here is a 

But turning to the mag- | 

For full thirty years 

Here is | 

or objective I have had | 

| 

hint from Nature. Witha power of 
500 the cross bars can only just be 
descried by daylight with super-excel- 
lent optical powers. Twenty-one 

| years ago, with the finest glass these 

opticians could make for me, I 
thought it a magnificent feat to re- 

solve these scales into beaded ribs 
merely. The makers improved the 

glass after my complaining of a yel- 
low fog, the detection of which greatly 
astonished them; it will now just 
show the beaded bars. The scales 
are mixed with fine delicate yellow 

ones; these may be young ‘scales. 
The rich brown of these scales by 
transmitted light—I mean viewed 
transparently—is a striking contrast 
to the rich cerulean blue seen in or- 
dinary reflected light. One from the 

West Indies exhibits very small mole- 
culesindeed. Catching sight of these 
organic molecules, I repaired to our 
own willing and distinguished mem- 
ber, Mr. Muller; he gladly undertook 

the dissection of a number of scales 

by means of chemical reagents. He 
succeeded in dissolving the material 

which appeared to cement the struc- 
tures together. We were rewarded, 
under the best powers I could muster, 
with the sight of prominent villi in 
the scales of several of these insects. 

The peacock butterfly showed its ribs 
were formed of innumerable minute 
bodies. The Amathusza showed also 
without chemical dissection its whole 

surface covered over with an infinite 
crop of bodies resembling a thickly 

sowed bed of mushrooms. The most 
reliable power of 2,000 diameters dis- 
tinctly exhibits the stem, base, and 
head of the Vz2/um. The extraordi- 
nary difficulty of discerning these 
bodies has doubtless long prevented 
microscopists from discovering them. 
Unfortunately the use of these very 
high powers is almost impossible in 

a mixed company. No one is allowed 

to move during delicate astronomical 

work, and you can no more see and 
discuss the forms of objects the one 
hundred thousandth of an inch ina 
vibrating room full of company than 
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you can read the smallest print in the | 
Great Northern express train. But 
objects of the millionth of an inch in 
diameter can be made distinctly visi- 
ble under special precautions and ar- 
rangements. Returning then to the 
general structure of butterfly scales, 
the pedicel or quill is hollow, and 
this hollowness, in the shape of 
canals, radiates more or less from the 
quill, more or less filled with what 
I may call butterfly oil or sap, which 
appears to perform the same office as 
the sap of plants under the control of 
natural forces; here developing a 
membrane, there a tube, and many a 

molecule perhaps helping to keep 
these tubes expanded. But often 
through the inadvertent pressure of 
the nose of the microscope on the 
delicate glass cover (which for the 
highest powers is less than half a 
hundredth of an inch thick) these 
delicate forms are displaced, spread 

out, crushed, or distorted; the con- 
tents escape, the membraneous en- 

velope being ruptured, and organic 
molecules are seen either in heaps or 
isolated. But marvellous to relate, 
some of these structures, thus de- 
formed, have been seen the next day 
to have resumed their former shape. 
Within these structures the Sap or na- 
tive oil has been seen flowing up and 
down in a manner at once demon- 
strating the oil is contained in a sys- 
tem of veins or tubules, and within 
these, occasionally, organic molecules 
are formed, as shown in the drawings. 
This movement was caused by the 
fine adjustment of the microscope in- 
ducing more or less delicate pressure 
on the glass-protecting cover. On 
rare occasions scales may be caught 
entangled edgeways between the glass 
slide and this cover, and then the pro- 
jection of the little villi can sometimes 
be beautifully seen, at one time side- 
ways, at another end on, towards the 
eye of the observer. On one occasion 
I have seen the ribs on one side in 
this way corrugated, and on the other 
side next the insect’s body smooth. 
Besides these general scales, others 

appear inflated like small balloons, 
and are called battledore scales. The 
two adjacent, or upper and lower, 
membranes appear supported and 
kept from collapsing by a series of 
little pillars supporting them, attached 
to opposite ribs ; whilst with my best 
glasses I have seen the whole surface 
thickly strewed with minute organic 
molecules. By the courtesy of Mr. 
Curties, manager to Mr. Baker, of 
Holborn, a great number of mounted 
specimens were obtained for my use. 
With a power of 3,000 diameters 
many of the specimens showed mole- 
cules irregularly distributed upon the 
membrane near the quill—as bright’ 
and translucent as dew-drops. Are 
many of these rainbow splendors 
caused by similar optical means? 
Myriads of falling raindrops catch the 
sunbeams, and after internal reflec- 
uions (One or more) emerge with 
brilliant prismatic tints—caused by 
the decomposition of the light by re- 
fraction after internal reflection. My- 
riads of transparent molecules here 
also reflect light with various degrees 
of brilliance and color. The colors 
of these creatures are apparently due 
to a similar cause—reflection and+de- 
composition of solar light. ‘ Marvel- 
lous are Thy works; in wisdom hast 
Thou made them all.’ Very much 
has been written whether the delicate 
membrane of these beautiful scales is 
complex—I mean double quadruple 
or single. The question seems set- 
tled by the following facts. The sap 
flows between the tubes; scales are 
apparently a kind of flattened hairs, 
most of which are more or less hol- 
low and similarly endowed with mole- 
cules. Squeezed accidentally, an oily 
sap escapes. But another fact of an 
optical nature is still more decisive. 
Under the very finest instruments ex- 
tant the former hazy margin of the 
most delicate scales becomes brilliant- 
ly clear, sharp, and black—a thin 
black line about the hundred thou- 
sandth part of an inch thick. This 
sharp black line is as precious an in- 
dication of instrumental perfection as 
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the black divisio is in Saturn’s rings 
to the astronomer. This black line 
is thus caused. Light is stopped at 
the edge where the transparent mem- 

brane is folded back. Asan illustra- 
tion—if gold leaf, which is trans- 
parent and about 1-200,000th of an 
inch thick, be doubled back, at the 
line of doubling or folding a black 
line appears in the translucent blue of 

_the leaf. I have seen the same thing 
on folding carefully a piece of gold- 
beater’s skin. No light shows through 
at the line of folding. All transparent 
tubes visible in the best possible in- 
struments show also too black for 
borders. 
the ribs of these scales when un- 
clouded with beading or molecules 
exhibit these beautifully well-defined 
black lines. Any one who possesses 
an instrument which clearly and 
sharply displays these black margins 
in minute delicate scales may be con- 
gratulated on the superlative excel- 
lence of his instrument. 
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Oo—— 

Enp oF VoLuME V.—Although 
five years is but a short span in an 
average lifetime, they may witness 

many changes, and bring forth abun- 
dant fruit in scientific discovery and 

progress. To us they have been rapid 

years. Measured by the results of 
individual industry, they may seem 

| for the most part barren—yet here 
and there one may find the stepping- 
stones which bear evidence of pro- 
gress, and an upward tendency. 

While a retrospective glance over 
the field of microscopy would be of 
interest, and while it would show with 
what rapid strides new ideas have 
made their way into the minds of stu- 
dents and observers, and have become, 
in fact, working hypotheses with 
many, we are unable now to give suf- 
ficient thought to so great a subject. 
We would only recall to mind the 
fact, that when this JouRNAL was 
started the subject of vision with the 
microscope, as at present understood, 
had scarcely been outlined in this 
country. The researches of Prof. 
Abbe had, indeed, been alluded to 
here and there; but no connected or 
intelligible account of them had been 
published. The true functions of an- 
gular aperture were not known, 
and homogeneous-immersion objec- 
tives were scarcely heard of. Not 
that the subject was not at that time 
understood, for Prof. Abbe’s elabo- 
rate paper had been published several 
years before, and a translation had 
also appeared in England, which, 
however, was but little known. 

There was needed a journal which 
would keep its readers informed not 
only concerning the work that was in 
progress in this country, but also in 
England, Germany, and France. At 
an opportune moment this JOURNAL 
was established and received cordial 
support. It has endeavored to fill a 
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certain place, and to be a publication 
which would be valued especially by 

those who use the microscope to un- | 

fold the beauties of the unseen world 

for pleasure, but also by those whose 
labors in science require a knowledge 
of the methods of microscopical re- 
search, and of the improvements in 
microscopes and accessory apparatus. 

The careful reader of its columns 
from month to month will have a very 
creditable knowledge of what is going 
on in the world, in general micro- 
scopical work, such as is not to be 
obtained from any other publication 
in the country. 

As a result, it is now the most 
widely read, and by far the largest, mi- 
croscopical publication in the coun- 
try. With such a record and the 
many flattering promises for the fu- 
ture, the Editor is encouraged to 
spare no efforts to increase its value | 
and influence. 

pee EN, gy SL 

to hand November ist. 

sistance, or even courteous criticism. 
Comparatively few of the botanists 
ever use a compound microscope, 
and of those who do not many are 
aware of the amount of labor involved 
in a thorough microscopical investi- 
gation by means of thin sections. Per- 
haps, therefore, it is not strange that 
they do not appreciate the merit due 
to the observer who, after working 
quietly alone, ventures to bring for- 
ward the results of microscopical ex- 
amination which do not correspond 
with accepted teachings. Neverthe- 
less, the work has its value, whether 
it finally leads to other conclusions or 
not. ° 

It would seem that it is time Mr. 
Kruttschnitt’s conclusions should be 
submitted to critical and experimental 
examination. They have been before 
the world long enough, and have met 
with only contempt from persons who 
should know that errors are not to be 

_ corrected by ignoring them. Yet not 

PostaL CLuB BoxEs.—Box 4 came | 
It contains | 

six slides by Mr. J. Kruttschnitt, | 
illustrating his views of the process 
of fertilization of the ovule in plants. | 

These views have already been set | 
forth in these columns,* and need not 
be explained here. We would re- | 

mark, however, that the botanists | 
seem to be quite content to ridicule | 
or ignore Mr. Kruttschnitt’s work, 
without giving it the slightest consid- 
eration. It isa pity this should be so ; 
for, although much work has been 
done by competent observers in this 
field, it is by no means impossible | 
that there is still something to be dis- 
covered by others. We are aware 
that Mr. Kruttschnitt has been unable 
to get much information from well- | 
known botanists to whom he has ap- | 

| growth of the pollen-tube and its ex- plied. If he has been working by 
erroneous methods he has neverthe- | 
less been working earnestly and per- | 
sistently ; and it is scarcely creditable | 
to the scientific spirit of our botanists 
that they have refused advice or as- | 

: evolution of this unique process. 

*Vol. III, p. 104. Vol. LV, p. 16s. 

one has ventured to treat the subject 
in a scientific spirit, and as the speci- 
mens have passed through circuit after 
circuit of the club, not a person has 
yet pointed out a source of error. 
Mr. E. A. Rau, indeed, has confirmed . 
some of the observations. He says: 
‘In fact, the pollen-tubes are short, 

and appear to be invariably distant 
from the ovary. This part of the 
process of fertilization appears to be 
a myth, as usually copied in the vari- 

| ous works on botany.’ Another note 
by J. T. Brownell is appended, who: 
concludes that the theory is ‘ not 
proven’; to which Mr. Kruttschnitt 
might well reply that it is not to be 
disproven without practical work and 
observation. 

If the process of fertilization in the 
flowering plants is carried out by the 

tension, sometimes for a long dis- 
tance, through the tissues of the style 
to reach the ovary and finally the in- 
dividual ovules, it would be interest- 
ing to trace the different stages in the 

Where else do we find anything of 
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the kind? Has the evolution ever 

been traced, or are the intermediate 

stages entirely lost? 

our mind; and unless some of our 
botanists will come forward and at 
least indicate in a general way the 
nature of the evidence which is so 
strong that present researches on this | 
subject are superfluous, there will be 
some persons who will be led out of | 
the beaten path by Mr. Kruttschnitt’s 

observations. 

It is well known that competent | 
observers claim to have traced the 

pollen tubes through the styles of 
certain plants. This, however, does 

These and sim- | 

ilar questions present themselves to | 

| | 
| 
| 

not prove that this process of fertiliza- | 

tion is universal. 

contains some very good specimens 
for study. 

1. Scales of Lepzdocyrtus curvi- 
collzs. Louis H. Noe. This slide of 
the test-podura scale, mounted by 
Mr. Walmsley, is a very good one. 
Unlike most test-objects, the larger 

Box Cj. arrived Nov. roth with 
two of Cole’s preparations, viz., a 
transverse section of stem of maple, 
and a similar section of petiole of 
Limnanthemum. 

oO 
MATERIAL For DISTRIBUTION.— 

After considerable delay we are at 
last able to offer a few specimens of 
material for mounting for distribution 

among those subscribers who may 
desire them. 

It will afford us pleasure to share 
this material with those who will 
prepare it for study ; but it may well 
be understood that the preparation of 
two or three hundred or more pack- 
ages of various kinds of material in- 

_ volves considerable expenditure of 
Box E? came to hand Nov. 3d. It | 

_ tag, addressed for return. 

and more distinctly marked scales are | 

regarded as most desirable for testing 
objectives, and on this slide there are 
a number of them. (Conf. Vol. IV, 
Pp. LOT) 

time, and we would therefore request 
all who desire to receive material 
which is liable to injury in an envel- 
ope, such as polycystina or foramin- 
ifera, to send us small boxes of wood 
or pasteboard, inclosing a stamped 

g, We can 
then put in the material desired with- 
out undue expenditure of time. 

Those who wish diatomaceous ma- 
terial can enclose a stamped and ad- 

_ dressed envelope, made of tough pa- 

2. Larval Oysters. Rev. S. Lock- | 
wood. ‘This is a specimen mounted 
in balsam. The shells are much bet- 
ter seen as opaque, dry-mounted ob- 
jects. 

3. Lingual Ribbon of WVatica. E. 
‘A. Apgar. J. D. King thinks it is 
not correctly named, and suggests 
that it may be the linal ribbon of 
young /ulgus carica, with central 
teeth longer and narrower than usual 
in the specimens found on the coast 
of New England. 

4. Small intestine of Rabbit. 
H. Chase. ; Injected. 

5. Spiracle of Blow-fly. T. D. 
Hodges. 

6. Asterosporium Hoffmani, Star 

Re 

Fungus. E. A. Rau. The stellate 
spores are quite remarkable and 
abundant. This specimen is de- 
scribed in the letter. 

per, so that the hard lumps will not 
break through. We cannot under- 

take to provide the mailing packages 

and do all the addressing, but must 
request those who desire material to 
assist in its preparation to the extent 
mentioned above. 

The following named specimens 
are now ready for distribution on the 
terms mentioned below : 

Diatomaceous material from Toome 
Bridge, Ireland, Port Hope, Can., 
Monterey, Cal., San Gregorio, Cal., 
Richmond, Va., Virginia City, Nev. 

Foraminiferal material from Can- 
ada, Gravesend chalk, England. 

In a few cases we can send some 
Barbadoes earth, containing Polycys- 

_ tina, some spines of echini, suitable 
for sections, and possibly some other 
specimens. 

While we wish to accommodate 
every one in the distribution of spe- 
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cimens, we cannot promise to send | 
the particular ones asked for, as the 
supply of some of them is small. 

Requests will receive attention in the | 

order they are received. 
The following regulations will gov- 

Viz: 

- those who send envelopes or boxes, 
stamped and addressed for return, as 
mentioned above. 

2. Not more than two specimens 
will be sent to a single applicant. 

3. Loose postage stamps are not 
desired. We cannot undertake to re- 
turn stamps. 

O 
CoNcCERNING Microscopes. —A 

somewhat amusing, as well as char- 
acteristic, article entitled ‘ Workers 
and their Instruments’ appeared in 
the October number of Sczezce FRec- 
ord. The writer, who is evidently 
the editor, gave a list of thirty-one 
persons ‘who by their researches 
with the microscope are actually in- 
creasing the sum of human knowledge, 
and. none who are microscopists in 
the narrow sense of the word,’ stating 
in each case the kind of stand used by 
the person named. From this list it 
is found that thirteen use Zeiss, ten 
Hartnack, five Zentmayer, 
Tolles, two Wales, and the others 
Beck, Gundlach and Seybert stands. 
The obvious purpose of the article | 
was to prove the superiority of for- 
eign microscopes over those of Ameri- 
can manufacture. It is true, the au- 
thor admits, that ‘there are several 
makers who turn out very creditable 
instruments’ in the United States ; 
and we are surely much pleased to 
read even that concession from sucha 
source. 
ing to some of our best makers to be 
thus encouraged and patronized. 

Unfortunately for our author, his 
article proves nothing. In the first 
place, the list of names is too small 
to be of much consequence in an ar- 
gument of this kind; moreover, it is 
far from comprehensive. Evidently 

three | 

It must, indeed, be gratify- | 
' choice could be influenced thereby. 

| It is this: 

it is made up only of persons known 
either personally or by reputation to 
the writer of the article, and, there- 
fore, it is scarcely representative. It 
is true, all the gentlemen named are 

_ eminent for their scientific work; yet 
ern the distribution of specimens, | scarcely any of them have been en- 

_ gaged in microscopical work requir- 
I. Specimens will only be sent to | ing special skill as microscopists. 

Why, then, need they consider for a 
moment what is the most perfect 
stand, when the simplest and most — 
convenient German microscope serves 

their purpose perfectly well? 
On the other hand, we might com- 

pile a similar list, embracing only per- 
sons who ‘ are actually increasing the 
sum of human knowledge,’ etc., and 
more especially by researches strictly 
microscopical—that is, who require 
the highest technical skill in their 
work—with quite different results. 
Strange as it may seem to a writer 
who is not acquainted with the whole 
comprehensive field of microscopical 
work, there really are other persons 
in the country who are ‘ actually in- 
creasing the sum of human knowledge’ 
by their microscopical observations. 
We trust they will not feel slighted 
at being left out in the cold, for the 
writer of the article either did not 
know them, or was not aware of the 

value of their work—which is his mis- 
fortune. 

Although we have not tabulated the 
results of our own limited observa- 
tions, we are still under the impres- 
sion that American microscopes are 
quite generally used and recommended 
by American scientific observers. 
However, it is a useless pastime to 
argue over this matter. In one re- 
spect the German stands have the ad- 
vantage over our own, but the writer 
does not intimate that any person’s 

Foreign microscopes can 

be imported free of duty, by institu- 
tions and professional men, cheaper 
than equally good American ones can 
be bought. But the foreign instru- 
ments are no better—indeed in some 
respects not so good—as those of a 
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similar style made here. Our read- 
ers well know that we strongly ad- 
vocate the use of the low, German 
microscopes for general work. We 
have likewise urged their manufacture 
here, to meet a reasonable demand. 
Yet, whena writer endeavors to prove, 
by such inadequate methods, that for- 
eign microscopes are superior to our 
own, the arguments deserve at least 
some refutation. 

Let us enquire what constitutes the 
superiority of a microscope. If it is 
to be used for the ordinary purposes 
of anaturalist, surely the simplest im- 
aginable stand will do all that is re- 
quired. It will be found, as a rule, 
that the persons who affect to despise 
the fine microscopes of the present 
day, although they may be good ob- 
servers in their particular fields, have 
no knowledge of the more delicate 
methods of microscopical investiga- 
tion. Many of them have never used 
a beam of light out of the optic axis, 
and as for manipulation to discover 
fine details, why, they could not show 
the dots on the Pleurostgma angula- 
tum. 

A very different case is presented 
when we consider the requirements of | 
those who find it necessary to use the 
best objectives, and to test their high- 
est capabilities in their work. There 
are now required larger and more | 
elaborate stands. We need not ex- 
plain why, as every experienced mi- 
croscopist knows very well. It ap- 
pears, also, that even on the continent 
there is a steadily increasing demand 
for more elaborate and larger stands 
than were heretofore much used, and 
the Jarge stand of Zeiss is no less elab- 
orate, while considerably heavier, than 
stands made in this country that will 
dothe same work. To condemn such 
stands is to virtually deny the value of | 
the best objectives. It is possible that 

notice had carefully read the article 

published in the October number, | 
which was read by the present writer 

before Section G of the A. A. A. S., 
he would have learned just what value 

these objectives possess, and also why 
it is not possible to get the full benefit 
of them on the common German 

stands. He might also have learned 
that they are constructed for special 

purposes, and that they actually do 
fulfil those purposes ; that their value 
in scientific investigation is capable of 
accurate mathematical expression, and 
is not merely a matter of personal 
opinion. 

o—_— 

MIcROSCOPICAL SOCIETIES.—Last 
month we referred at some length to 
this subject, indicating some of the 
causes which tend to interfere with 
the efficiency and prosperity of socie- 
ties of this kind. It may be assumed 
that all such organizations that are 

formed, in the smaller towns at least, 
will be composed in great part of per- 
sons who do not make any preten- 
sions as professional scientific men. 

If there should be two or three pro- 
fessional observers among them it will 
be all that can be expected. In other 
words, such societies are sure to be 
formed of amateurs, most of whom 

' use the microscope for instruction 
or entertainment, without attempting 
original research. It would be well, 
indeed, if some of these could be led 
to take up some branch of study sys- 
tematically. The attempt has often 
been made to induce members to do 
this by introducing resolutions ap- 
pointing certain ones to investigate 
and report upon specified subjects. 
This scheme is sure to fail of the de- 
sired results. It is impossible to in- 
duce scientific work in this way. No 
purely artificial incentive will do it. 
How, then, can it be brought about? 

There is only one way to accom- 
plish this result. It is by no means 
the sole object of microscopical so- 
cieties, and, while a very important 

| one, it should not be regarded as the 
if the writer of the paragraphs under | primary one. It will be an incidental 

result of meetings that are conducted 
in a manner to be most interesting to 
allthe members. It cannot be brought 
about by meetings ostensibly con- 
ducted to attain that end. The offi- 
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cers should, therefore, consider how 
the members generally can be best in- 
terested and instructed, and in doing 
this they may reasonably hope that 
some of them will be led to investigate 
special subjects, and become recog- 
nized authorities in the fields of work 
chosen. 

If the meetings are to be interesting 
and instructive somebody must work | 

to make them so. -It involves no lit- 

tle labor on the part of the few who 

undertake to conduct a successful so- | 

Still, the time thus spent is | ciety. 
not without profit both to the indi- 
vidual and to the members. One 
need not be thoroughly informed up- 
on microscopical subjects to be an | 

efficient leader. It requires energy, 

interest, and a willingness to work, 
more than anything else. Let those 

who are willing to give their time and 

work for the benefit of others who do 
little else than attend the meetings to 

learn what they can, study up and 
present different subjects of interest 
in papers, or more informally, and 
continue in this way. After awhile 

they will find others coming forward, 
and the society will grow. 

If the meetings can be made instruc- 

tive members will be sure to attend. 
If they are dull, and if nothing is done 
to make the time pass profitably as 
wellas pleasantly, so that members will | 
feel that it is worth while to attend, 
the society might as well disband. 

oO 
Tue Cuorera Microse.—Dr. 

Van Ermengem, who has been study- 
ing the microbe discovered by Dr. 
Koch which is associated with Asi- 
atic cholera, recently presented a valua- 
ble contribution before the Microscop- 
ical Society of Belgium, which is pub- 
lished in the Bulletin. His researches | 

confirm the observations of Dr. Koch, 
and controvert those of Messrs. Finck- 
ler and Prior, who claimed to have 
discovered a microbe quite similar to 
Koch’s comma-bacillus in the dejecta 
of patients suffering from cholera 
20Stras. 

The paper of Dr. Van Ermengem 

is a long one, and we can only briefly 
allude to the results of his investiga- 
tions as follows :— 

He finds that an organism resem- 
bling the comma-bacillus diséovered 
by Koch exists in the intestines of per- 
sons attacked by cholera, its incurved 
form, its grouping like S and in chains, 
produced by the juxtaposition of its 
articles, and at times its configuration 
in slightly undulating filaments, fur-. 
nish characters which enable it to be 
easily recognized. The microscopic 

examination of dejections suffices to 

establish the diagnosis of Asiatic 
cholera when preparations are ob- 

tained in which the diverse forms of. 
commas predominate. 

The study of the morphological 
characters of the commas at their va- 

rious periods of development, culti- 
vated in different media, principally 
in chicken bouillon and serum, indi- 
cate that they should be placed in the 
genus SAzrzllam. No period of sporu- 

lation has been observed. The most 

favorable temperature for their devel- 
opment is 25°-37° C. 

Inoculation experiments with pro- 
ducts of culture have given very en- 

couraging results on several species of 
animals. 

The cultures of organisms to which 
Finckler and Prior attributed the pro- 
duction of cholera zostras were im- 
pure. 

Koch’s method of culture on a slide 
is highly recommended to obtain the 
comma-bacillus pure. It is conducted 
as follows: After having charged a 
needle with the organisms of a pre- 
vious culture, the needle is carefully 
washed in 100 ¢c. c. of sterilized water. 
The organisms thus introduced are 

disseminated through the water, and 
one drop is then taken in a pipette and 
added to 2 c. c. of a 10 per cent. so- 
lution of gelatin, liquified at 25° C. 
This gelatin is then cooled on two 
slips of glass placed horizontal, and 
protected under bell-glasses. The 
erowths start from centres, and the 
different organisms are thus perfectly 
separated. 
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NOTES. 

—All subscriptions for the year 1884 
have now expired, and renewals should 
be made early to ensure prompt receipt of 
the January number of 1885. The most 
successful year this JOURNAL has yet seen 
is now drawing to a close, with flattering 
assurances from many quarters that it has 
a great value to a large number of read- 
ers. Many valuable articles for next year 
are already on hand, and no efforts will | 
be spared to make its future equal tothe - 7 wey Ceorse Ee) WcuaeEe 
promise of the past. 

—We have received from Mr. G. S. 
Woolman some preparations of diatoms 
by Mr. W. C. Walker, which he proposes 
to offer for sale at 75 cents each. The 
diatoms are well cleaned, carefully se- 
lected, and arranged in groups within or- 
namental circles. The arranging and 
mounting is neatly done, and the diatoms 

ture of the subject atcommand. Accord- 
_ ing to his own statement, he was thus 

are in most cases named on the label. | 
These slides are unique from the orna- | 
mental mounting, which must involve con- 
siderable expenditure of time. Mr. Wool- 
man says he has only a limited supply on | 
hand. 

—Messrs. H. R. Spencer & Co. have 
again assumed control of the business of | 
selling their objectives, Dr. H. H. Chase 
no longer acting as their agent. Orders 
and correspondence should hereafter be 
sent directly to them, where they will con- 
tinue to manufacture the fine lenses for 
which they have attained a high reputa-_ 
tion. 

ice was sent to Prof. Leidy for examina- 
tion, as it contained some worms in the 
sediment which had previously been no- 
ticed in water from a cooler. Prof. Leidy 
found a number of worms, belonging to 

the genus Lumbriculus, immature angui- 
lulas, and Rofefer vulgaris, all living. 
These observations indicate a source of 

‘left free to investigate without being in- 
fluenced by the theories of other observ- 
ers. He observed the fusion together of 
individuals, the formation of a globular 
mass, the segregation of the protoplasm 
into spherical masses, and the production 
of embryos within the body. The article 
is an interesting one, as showing the 
many changes which the stentor under- 
goes. 

— The Microscopical News, ably edited 

M. S., closes its career with the Decem- 
ber number. We regret to lose it from 
among our exchanges, as it has contained 
many articles of interest, and it has been 
conducted in a scientific spirit from the 
beginning. The editor has been disap- 
pointed in not receiving the encourag e- 
ment his efforts have deserved, and he 
has therefore deemed it best to abandon 
the field. 

— Having occasion recently to purchase 
a cabinet for slides which would allow a 
large number of preparations to be classi- 
fied and compactly stowed away, we 
were not long in deciding to adopt the 
Pillsbury cabinet, which we have occa- 
sionally recommended to others. Itisa 
very cheap cabinet, which favors its ex- 
tensive use, butit is alsoagood one. Un- 
fortunately it is not much known, as the 
makers do not adopt the best method of 
bringing it to the notice of microscopists ; 
and the low price at which it is sold makes 

_ it scarcely suitable for sale by the general 

—A vial of water obtained by melting | 

contamination of water which is not gen- | 
erally suspected, although other observers | 
have before alluded to the organisms | 
found in water from melted ice. The re- 
markable circumstance in this connection 
is that the specimens found by Prof. 
Leidy were alive. 

—An article, illustrated by three plates, 
on the ‘Life-history of Stentor Cceruleus, 
or Blue Stentor,’ has been published by 
the Central Ohio Scientific Association, | 
in the Proceedings. 
G. W. Worcester, who has labored under 

The author is Prof. 

the disadvantage of not having the litera- | 

trade. Nevertheless, any of the dealers 
in microscopes would, no doubt, gladly 
furnish them to their customers, if re- 
quested to do so. 

— The list of wood sections prepared 
for the microscope by the Rev. J. L. Za- 
briskie includes a large number of species. 
Transverse, radial and tangential sections 
of each kind are mounted under one cover, 
for 60 cents per slide. A set of these 
preparations would certainly be interesting 
and instructive to a botanist. 

— It is to be regretted that there is no 
creditable serial publication in this coun- 
try devoted to general science of a popu- 
lar character. The reader who desires 
such a periodical is obliged to order it from 
England. There are two monthlies now 
published in London, either of which we 
can heartily recommend. Sczence Gossip 
is one of them, now published by Chatto 
& Windus, and greatly improved during 
the past year. The articles on ‘Graphic 
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Microscopy’ by E. T. D., which have been 
published this year, with colored litho- 
graphs, are very interesting. This paper 
is devoted mainly to general natural his- 
tory. Zhe Llustrated Science Monthly, 
published by David Bogue, completes its 
second volume this month. This is de- 
voted to general science, and we regard it 
as the best publication of the kind in ex- 
istence. We should have such a paper in 
this country. 

CORRESPONDENCE. 

Staining and Mounting Casts, etc. 

To THE EpiIToR :—Two years ago I 
put up in glycerin many pathological 
specimens derived from urine—cases of 
acute and chronic nephritis, cirrhosis, etc. 
The casts especially and some of the other 
elements have quite faded out. I have 
purchased slides stained of acute nephri- 
tis, which seem permanent, and show the 
casts beautifully. 

If in your articles ‘Microscopical Tech- 
nic’ you can give us the process of stain- 
ing and mounting in this manner, I think 
it may interest others as well as myself. 

L. A. BALDWIN. 

[It is not always asimple matter to pre- 
serve specimens found in urinary depos- 
its, although the more common deposits _ 
such as uric acid, urates, phosphates in 
their various forms, canbe put up so as to 
remain perfect for years. We have a few 
such deposits that have been preserved in 
small vials for eight years or more, and 
they were in good condition a few months 
ago. The secret of preserving crystals 
is to put them either into a fluid which 
will not act upon them, or into a saturated 
solution of thecompound. We do not at 
present remember how the preparations 
above mentioned were made, but we have 
occasionally mounted deposits in the 
mother liquor with the addition of a small 
quantity of carbolic acid, with satisfac- 
tory results. 

As for staining the tube-casts we must 
ask some reader who has had experience 
in this work to give the necessary instruc- 
tions. We have not found any difficulty 
in preserving the casts without staining, 
but it is certainly an advantage to have 
them colored. Anilin colors are scarcely 
fast enough for the purpose. Doubtless a 
longwood staining fluid would be useful, 
or carmine. 
We have seen stained casts mounted 

in balsam, but cannot recommend the 
process. Even glycerinis not a desirable 

medium for the purpose, except for very 
large and coarse specimens. Water with 
a little carbolic acid in it preserves them 
well and shows them as they are found in 
practice.—ED. ] 

NOTICES OF BOOKS. 

The Agricultural Grasses of the United 
States. By George E. Vasey, Botanist 
of the Department of Agriculture. Also 
the chemical composition of American 
grasses. By Clifford Richardson, as- 
sistant chemist. Washington: Govern-~ 
ment Printing Office. 1884. (Pp. 144 
with 120 plates.) 
This is one of the many valuable scien- 

tific publications of the Department of 
Agriculture. The name of Dr. Vasey is. 
sufficient guarantee of the accuracy of the 
descriptions and figures. Every botanist 

| should possess a copy. 

Preliminary List of the Parasitic Fungi 
of Wiasconsin. By William Trelease. 
From the Transactions of the Wiscon- 
sin Academy of Sciences, Arts, and Let- 
ters. Volume VI, 1881-84. Madison, 
Wis. (Pamphlet, pp. 40.) 
The fungi in this list, of which there are 

about 270 species on approximately the 
same number of hosts, include only those 
which were examined by Prof. Trelease ; 
most of them from: the vicinity of Madi- 
son. The list will probably be nearly 
doubled by a few years’ collecting. 

Exchanges. 
[Exchanges are inserted in this column without 

charge. They will be strictly limited to mounted ob- 
jects, and material for moudting. ] 

Unmounted material and labels for slides in ex- 
chai ge for good slides. 

EUGENE PINCKNEY, 
Dixon, Ill. 

Fossil Diatomaceous Earth, (a new find), very inter- 
esting forms for other material. 

J. WALKER, 
810 Twelfth Ave., South Minneapolis, Minn. 

Wm R. Mandeville, M. D , of New Orleans, La., 
| 483 Magazine street, has for exchange or sale a num- 

ber of first-class mounts of pathological specimens, in- 
cluding yellow fever and leprosy; also a large number 
of miscellaneous objects. 

Material for mounting of all kinds wanted in ex- 
change for other first-class unmounted objects in great 

iety. 
Mei M. A BOOTH, 

Long Meadow, Mass. 

Will exchange very thinly cut and well-stained his- 
tological and pathological slides for other histological 
and pathological slides Will alsocxchange a limited 
number of histological tor other sli:les of various kinds, 

H. L. WHITNEY, M.D., 
German Hospital, Girard ave. and erst st., 

Philadelphia, Pa. 
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