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MICROSCOPY.  1 
Dr. Henri \'an I-Ieurck, the ~veli-lcnomn director of tlic 

Botanical Gartlens at Antxverp, Belgium, proposes to issue la "Synopsis of the Belgian I>iatoms," in a series of six I 

numbers, each one to contain about a dozen plates. The I 
division of plates will bc such that the great yroups of dia- 
toms will be comprehended each in two paits, as  follolrs : l 
I and 11, ~ ' ~ ' ~ r ~ h i d ~ ~ ~ e;x l i i / j h o ~ , d ~ t ~ ,C.'I,I~/~L~L/L,~~-, Go~I / -L\-~z7'i(./~/(,<~7, 1 

could lje, or has been, steadilymatched even fo~.half an IIOIII-. 
Hut if they do,  the problem is not altcl-ed in character, but only 
in degree. Now it is manifest, in the first place, that the flight 
of a bird is not-as some ~ v h o  reject all attempts at cxplana- 
tion, mould seein to imply-a miraculous plienomenon, but 
one purely dependent on ordinary mechanical laws. The  
muscul:lr p o ~ ~ c r  by birds map be, and illdeed is, vcry sho~vn 
marvellous. The pel-fcct adjust~ncnt  of all their move-
meilts obtain the effect 

p h i ( i e ~ c; ( ;~~~i i /o i f i . r ( -z ,  This ari-an[:ement is 1J I ~ i / o s i ~ i ~ ~ ~ ,  ctc. 
that proposed by Prof.Hamilton L. Smith in t l ~ c  general syn- 1 
o ~ s i sof the Diatoinacez as i l lse~tcd in the " Trait6 CILI blicro-
scoye "(3c (dition Bruxellcs, I S ~ S ~ ,  de i l r  lc Dr. Ilenri Van I 
Heurclr. 

The price of each plate, accompanied bj- its clesci-iption, I 
is  75 ccnti~ncs (Ij cents), to subscrit~crs ; to non-subscril)e~s, 
after publication, the pi-ice will be one franc ( 2 0  cents), per 
plate. Tiic numbers will appear at intervals of t111ec to four 
montl~s.  The test ~v111 be publisllcd after completion of the 1 
plates. It will embrace a description of all the forms hith- 
erto found, or 1il;ely to be fo1111d in Belgium, indic:itii~g 
localities, ctc., and with synoptical t:lhles for determination, 
etc., etc. The price of this volume is fixed at 7% francs. 

Dr.  Van Hcurck has sent to me a limited number of spec- , 
imcn plates and the prospectus of above work, which I will 
be pleased to send to ally one taking special interest in tlie 
diatoms, and intending to subscribe. 

The name of Dr. Van Hcurck is a suflicicnt pledge tliat this 1 
" syno~s is"  will be issued strictly according to the prospectus, 
as  announced a l~ove  ; and it cannot fail to be very accept-
able to evel-y student of these b e a ~ ~ t i f u land ~vondcrful 
microscopical plants. The " 13riti.h diatom ace;^ " is ilow 
alinost beyond reach, and notliing that I know of will so 
nearly supply its place as Dr. \'an Iluerck's proposed Syn- I 
opsis. Besides coil tai~l i~lg probably all the species described 
in tlic " British Diatomaccx," there will be niany not in- 1 
cludcd in that, and embracing by far the greater n~unljcr  of I 
forms found in our olvil co~untry. 

I t  mill give me pleasure to conimunicatc any further in- 
formation. Address, ' '  JIonsieui Ic I l r .  Henri Iyan I lcurck,  
Directcur du Jardin Botaniquc, R I I ~  d c  la Sailtb, 8 ,  Anvcrs, 
13elgique." 

I ~vil l  only add that tlie plates arc heliographic reproduc- 
tions of enlarged dinwings made by Dr. 17a11 Hucrck,  or by 
11. (;runner, :und that 31. Deloyne of proposes to U ~ ~ i s s e l s  
issue a series of diatonl prcpa~ations,  in boxes containing 
tv-enty-five slides each, similar to those of my 0 ~ ~ ~ 1 1" Species 
Typiczc," and in accordance with the synopsis of 51.H. \'an 
Heurck. H .  L. S~rr r r r .  

H 0 u . i ~ ~  J l ~ j l , I ,  ISSO.COLLEGF,, 

N , ITLRAL HISTORY. I 
hlr. Proctor remarks that ainolig the problems ~r i t l l  mhicli 

sciencehas not as  yet succeeded in de:~ling satisiactorilyis that 
01 tlie Hight of birds, and especially tlie diglit of those birds 
~vhicll float for long periods of time mitliout any apl)arent 
movement of their wings. During my voyage from San 
Frailcisco to Honolulu (which latter place, by the m~iy, I I 

if we \vc~.c able to analyze each movement as made, instead 
of being foiled as we arc by the exceeding mpidity of a 
I~ird'sevolutions. -4tlt1, again, it is possible that the sus- 
tailling power of the air on bodies of particular form travel- 
ing swiftly througli it may be mucligreater or very different in 
character fro111 what has been hitherto supposed. But it is 
quite certain that the flight of birds depends on ordinary 
lams, however difficult it may be to explain it by thcil- means. 
It may be a step towards the solution of the problem to con- 
sider what attempted cxplaoations must at anj- rate be re-
jected. A~lloilgst these is one which has been often ad- 
vanced, and wllich seeins to have a s i n g ~ ~ l a i -attraction for 
~~nscicntif ic  theory, namcly, that the bones and persons-the 
quills of a bird arc filled with some light gas, floating the 
bird in the same may that Ijalloons ai-c raised by the hydro- 
gen gas ~vithin the silk. Those who hold this theory seem 
to imagine that hydrogen possesses some lifting power, as  
though the gas of itself sought to rise upwal-ds fro111 the 
eal-th. In  reality, of course, hydrogen obeys the law of 
gravity and is drawn downwards, and not upwards. It 
rises much as the least heavily loaded scale of a ljala~lcc 
rises-not because its own tendency is ~ ~ p w a r d s ,br;t be-
cause soinctl~ing else has a stronger tendency domnrvards. 
If a balloon instead of being filled ~ v i t h  hydrogen were 
absolutely empty, and could yet retain its shape against the 
ljressnre of the s u r r o u ~ ~ d i n g  air, it mould rise more quickly 
than when filled with hydrogen, for tlie simple reason that 
it would be relieved of the \vcight of the l~ydrogen itself, 
which, tliough 111~1cll sillaller than that of an equal volume of 
air, still counts for. sometl~ing. Similarly, if the quills 
and liollo~v bones of the bird absolutcly empty-no 
air nor the lightest gas being present in them - the 
lifting power resulting f ~ o i n  this coildition of things 
would be the greatest possible under the circum-
stances. yet greater, in fact a vcry much greater 
lifting power mould result if the whole body of the 
bird mere hollow and vacuous. But how ineffective even this 
lifting power wonld be to raise the actual weight of the bird 
may be seen froin the following simple consiclerations :-
The specific gravity of a bird is certainly not less than a 
third that of water, as  may be shown at once by observing 
how much of a bird's body is under water when the bird is  
floating. We may then safely assume that a hird's specific 
gravity is equal to zoo times the spccific gravity of air. The 
difference then between the weight of the air displaced by 
a hird's body and the no-weight at all of an equal volurne 
absolutely void, is only I-200th part of the actual weight of 
the bird's body. This  is the ~vholc  eff'cctive lifting force 
even in the perfectly imaginarj- case in which the entire vol- 
ume of the bird is supposed to be available for this kind of 
support. The rerliaining 199-zooths, or practically tlie 

have not reached at tlic moment of writing to tlie A\kri~L(rriZ~whole weight of the body, is  left unsupported in this way, 
I.6'cc,L,[1, L'/iioiizcii,  2.20 P .  3J.,April 17tl1, sliip time-lat. 
about z6 3 j '  and longitude about 145 west, so that Green- 
wich time is about midnight, ,lpril I 7th) I have noted with I 
rnuch interest tile fiiglit of the birds-the sailors call t l le~n 1 
mollyllamks-which follolv the sliip apparently \I-itllout ceas- / 
ing, except for an occasiollal sliort rest on tlie TI-ater. It is ! 
certain tliat for many nlinutes together-in soine cases I 
should say for fully tell ~ninutes-thesebirds do not use their 
wings except to guide their illovelnents and to sustain their 
bodies in the same sense that a parachute sustains a ~vcight  
suspcndcd to it-that is, thcy do not mal;e active use of 
their wings, though of course a certain deslee of muscular 
exertion must be involved in the lnei-e sustentatio~l of the 1 
body. I have seen notliillp yet to confirm the statement I have 
often lieard made, that these bil-ds, all~atrosses, and others, 
mill float about, sustailliilg their bodies in this, as it were, Ipassive inailIler during much longer periods of time, as an I 
hour or so. I should be inclined to doubt ~vhetlier a bird j 

and some other explanation of the observed fact that it is 
supported remains to be sought for. I believe the true ex- 
planation is  to be found in the enormous propulsive power 
of a bird's wings, combined with the perfect balance which the 
bird is able to maintain, with s11c11 changes only as may 
be rendered necessary by the changing direction of his 
motion. Of course I am aware that gravity acts wit11 
equal efficiency on a body traveling swiftly a s  on  a 
body at rest. A cannon-ball allowed to fall from the 
mouth of a cannon reaches the earth no more quickly than 
one fired horizontally from the cannon's mouth. But I be- 
lieve that a flat body travelling swiftly in a horizontal di-
rection with its plane horizontal, s inks far more slo~vly 
earthwards than one of a similar shape wliich is not advan- 
cing or is only advancing slowly. The difference may be 
coinpared to tliat which would be noted between the fall of a 
tlat stone on the surface of water when the stone is allowed 
simply to drop, and ~vhen  it has been propelled horizon-
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tally along with great swiftness, so as to strike the surface 
skimmingly and travel along with the motion compared 
familiarly to the flight of ducks and drakes. I believe that 
when a bird has given to its body, by a few powerful pro
pulsive efforts, a rapid forward motion, the resistance of 
the air resulting from the combination of perfect balance 
and swift forward motion suffices to explain all the phe
nomena of this floating movement. And I believe that if 
ever the art of flying—or rather of making flying machines— 
is attained by man, it will be by combining rapid motion 
with the power of perfect balancing. 

G E N E R A L N O T E S . 

INSTRUMENTAL SUBSTITUTE FOR SINGING IN BIRDS.—The 
peculiar sound which the Lesser Spotted Woodpecker 
(Picus mino-r) makes upon trees by the action of its bill is 
extremely curious. It is quite certain that this habit has 
nothing whatever to do with the quest for food. The bird 
selects one particular spot upon the trunk or bough of a 
tree, which spot is naturally sonorous from the wood being-
more or less hollowed by decay. The bird returns to this 
precise spot continual^ during the clay, and produces the 
sound by striking the wood on the spot with its bill, the 
stroke being repeated with a rapidity which is really incom
prehensible ; for it quite eludes the eye. It is effected by a 
vibratory motion of the head ; but the vibrations are so 
quick that the action looks like a single stroke. After short 
pauses this stroke is again and again renewed, sometimes 
for several minutes together. During each interval the 
woodpecker looks around and below with evident delight, 
and with an apparent challenge of admiration. The beauti
ful crimson crest is more or less erected. 

The whole performance evidently takes the place of the 
vernal song in other birds, and it is probably the only case 
among the feathered tribes in which vocal is replaced by 
instrumental music. 

The nest is not usually in the same tree, but similai spots 
are selected on several trees in the neighborhood, and as 
the sound is very loud and heard a long way off, the hen 
bird, when sitting, is serenaded from different directions. 

The above observations on the substitution of instru
mental methods for singing among woodpeckers are highly 
interesting, and were made by the Duke of Argyle, and re
corded in Nature. 

RUSTY GOLD is the term applied to placer gold which 
escapes amalgamation in hydraulic and sluice washings. 
This is an old difficulty with miners, but the matter has 
never been thoroughly understood or properly investigated. 
Recently Mr. H. G. Hanks has read a paper on the subject 
before the San Francisco Microscopical Society. Under 
the microscope the particles of the sample he examined had 
a dark brown color, showing in some cases nearly white 
silica in irregular imbedded fragments, forming a com
pound cement. Some particles were wholly, others partly, 
coated. Placed in mercury the pieces wholly coated were 
acted on, those only partially so became amalgamated to the 
extent to which the gold was unprotected. The coating was 
found to be brittle. When pieces were struck with a ham
mer the coating scaled off, after which amalgamation took 
place without difficulty. On boiling some of the rusty gold 
in hydrochloric acid the coating was decomposed, silica 
separating, the acid acquiring a golden yellow color, and 
giving a strong reaction for iron, the gold being left clean 
and bright. Mr. Hanks appears to have refrained from 
drawing any conclusions, and further investigation appears 
desirable. 

YEAST.—A writer suggests that by a little study the large 
amount of "pressed yeast," which is now a by-product in 
most breweries, might be made into a profitable manufac
ture, similar to the German barm or yeast, which always 
commands a ready sale at a high price. He says that in the 
preparation of pressed, yeast for brewing purposes we must 
first of all get rid of the saccharine matter if we want it to 
keep, as that would cause it to ferment and spoil, and also 
the bitter flavor, which can be accomplished by washing in 
a large volume of cold water. But while the washing pro

cess answers well in one sense, it unfortunately dissolves 
out the mineral matter of the yeast, which is necessary for its 
reproduction. The necessary conditions requisite for 
vigorous growth are a certain amount of sugar, soluble 
albuminoids (or an ammoniacal salts), oxygen of the air, and 
mineral matter, phosphoric acid being absolutely necessary. 

POLYCHROME PRINTING.—This is an invention to obviate 
many of the drawbacks to chromo-lithography which en
tails a large number of separate printings, the drying after 
each impression, the " registration," and the many expen
sive stones which have to be kept idle. The new process 
of Mr. White, of Paris, is a method by which all the colors 
of a chromo-lithograph may be produced at one im
pression. 

The pigment for the ground color is placed in a frame, in a 
solid block, and the design traced upon it. All the parts 
which do not form the ground color, are then cut out, and 
the spaces thus left are then filled by pouring in hot liquid 
pigments corresponding to the colors or shades required 
to be produced. When cold the recently added color is 
trimmed off with a knifej and another poured in, until the 
whole is built up. When complete the mosaic is placed in 
a press and the surface shaved by a knife, so as to make it 
true and level, and when moistened with suitable chemi
cals, it is ready for use. The impressions are clear, per
manent and pass through the fabric. 

Re-productions by this process of the farfamed Gobelins 
and Aubusson tapestries, are said to have deceived dealers 
and connoisseurs. 

AMERICAN OLIVE OIL.—We notice in the Mining and 
Scientific Press, a formula for making Olive oil on a small 
scale, as produced in California. Compare this with a 
description in the Pharniaceutische Handelsblatt of the man
ufacture of Olive oil in Southern France. 

In California they grind the olives before pressure. This 
appears to be an error, they should be crushed between two 
stones, turning against each other vertically. We can quite 
understand that crushing leads to quite different results to 
grinding. In cider producing countries in England apples 
are prepared for cider, in the same manner that the French 
prepare their olives for oil, by grinding them under revolving 
stones. Cider thus prepared will keep for years and improves 
with age, some say on account of an essential oil expressed 
from the apple pips. In America, cider is made from crushed 
or chopped apples, and possesses neither the flavor nor the 
keeping properties of that produced in Devonshire or Plere-
fordshire, England. 

There is another point which may be important on the 
" Rhone." The oil when filtered is stored in stone vessels ; 
on the Pacific they use tin cans. 

TEMPERATURE OF FLAMES.—Signor F. Rosetti has made 
the temperature of flames the subject of a series of investi
gations. For this purpose he has made use of the calorimeter 
of his own invention. The maximum temperature of a 
Bunsen flame he has found to be 1360° 0.(2480° F.) obtained 
by the combustion of one volume of gas and two and one-
fifth volumes of air. The admission of either a greater or 
less quantity of air reduces the temperature. Changes in 
pressure have but a slight influence on temperature. The 
flame given by gas, diluted with its own volume of nitrogen, 
shows a temperature of 11S00 C. (2156° F.), and diluted 
with three volumes of nitrogen, 10400 C. (1904° F.). The 
same degrees of dilution with carbonic acid show, respec
tively, noo° C. (2012 F.) and 780° C. (1436° F,). Among 
other temperatures noted were the following : From Locatelli 
lamp, 920° C. (1680° F.); stearin candle, 940° C. 
(1724° F.) ; petroleum lamp with chimney, 1030° C. 
(18S60 F.) ; the same without chimney, illuminating part, 
9200 C. (16S80 F.) ; sooty envelope, 780° C. (1436° 
F.) ; alcohol lamp (alcohol, .912), 11700 C. (21380 F.) ; ditto, 
(alcohol, .822), 1180° C. (21560 F.). The difference in the 
heating power of alcohol resulting from widely differing 
percentages of water is considerable. 

T H E suggestion made by the Journal of the Telegraph 
to designate a message sent by telephone as a Phonogram 
appears to meet with favor in the English electrical journals. 


