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as to its soorce. The report mas, " l t  seems ~voody plents, as tlie linie and vine, but makes 
to he mostly calcium oxalate, with some carl~o- no ref'erence to, nor gives illnstmtions of, sach 
nate ancl olganic matter." Tile clystals per- as occur ill oaks, tlie chestntit, the liicliory, etc. 
tain to the monoclinic s j  stem, like the ~ n i n e ~ a l  KO more beautifill exain1)lc of plant-cl~ystals 
whewellite. I n  another clecaycd white oak es -
amined, the pulvenilent liber, of darlcer appear- 
ance than in tlie former, consisted of cq  stals, 
cellular cldbris, with no bast-fibres, but wit11 
numerous long, dark-brown, many-celled spo- 
ridia of a fungus, ancl a few clead rotifers. 
Under similar circumstances, the same kind of 
crystals, eclrially abundant, were observed in a 
dead chestnut-tree. 

The liber of the fresh or undecayed white 
oak ancl cl~estnut exhibits the calcium-osalate 
crystals arranged in close longitoclinal rows, as 

represented in fig. 3,  situ-
ated among the bast-fibres, 
and nearly as abundant. 
The crystals are smaller, 
approaching the encls of 
the series ; and the spaces 
occupied by the latter taper 
at  the extremities. Each 
crystal occupies a separate 
cuhoidal cell, or a t  least 
a distinct compartment of a 

a loilg fusiform space, bound- 
ecl by tlie bast-cells. I n  
the rows of crgstnls of the 

can he so readily obtaiiietl tlian that exhibited 
in t11in slips of the liher of the oak or chest-
ant. 

Altl~ongll tlie occurrence of crystals in vegc- 
table tissues n-as ohser~etl  and clescrihecl by 
Payen ill 1841 (Comptes rendlis cle E'acciclA-
mie cles sciences), the first and filllest acco~int 
of tlie crystals of the liber of forest and fruit 
trees was gi\ven by Prof. J .  W. Bailey, in a 
comniunicatioa to tlie A~nericaii association of 
geologists and ~laturalists, in 1843, afterwards 
p~~hlished,with a plate, in the American jour- 
nal of scielzce for 1845, p. 17. Sanio suhse- 
quently described the same crystals in the 
Jlonatsberichte of the Prussian acaclen~y of 
sciences for 1867. JOSEPIXLEIUP. 

THE PIIYSIOLOGICAL STATION O F  
PdILIS.1-TI. 

THEblack screen shown in fig. 4 is a 1;ind of shed, 
three metres in depth, fifteen long, and fo11r high. 
This height is necessary in pl~otograpliing birds on 
the ~ ~ i ~ l g ;  011 rising, they irnn~ediately leave the for. 
dark field. 7TThen the walk of a tnan or an  animal i s  
being stndieil, tlie opening of the screen is limited by 
a frarne covered with black cloth silspended from 
its upper part : tllis regulates tlie ingress of light 
n~ ide rthe shed, and malies its cavity ilarlier. I n  ad- 
dition, a long strip of velvet two metres and rt half 
broad fills all the lower part of tliis cavity. Thus  the: 
liglit coming through tlie bottoln of the screen is al- 
niost entirely cut off. 
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FIG.1. -Calcium-oxa. 
lntc cl ystal.

FIG.2.-Twin form of 
the snmc. Both fiom 
dccn.lcd libir of the 
whlte oak, mngnlfied
2 ~ 0dlamctc~s. 

FIG.~ . - T ~ O I ~ I O L Iof a 
sc I lei of GI ystals fiom 
fresh magnllicd 
300 dl,~rnetc~s. 
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white oak, from twenty-five 
thirty-five &-ere couiltecl, 

occupj ing a space of about 
tlie fiftieth of an inch in 
length. In  the clicstnut 
]iber, fro111 twenty-five to 
forty - fivc crystals ~ ~ ~ e r c  
countecl in  diffeerent rows. 
I11 the libcr of' the bntter- 
nut the c~rystals arc com-

pounded in spheroiclal clusters, ancl foim rows 
arranged in the same inaniler as in the pre- 
cecling trees. 

TTTitliout having had any intention of inves- 
tigating tlie occurrence of c q  stuls in plants, I 
hare bcen led to ~ n a l ~ c  thc l~resent communica- 
tion on what, to botanists, be a familiar 
fact, ilncler tlle impression that many, like iny- 
self, 11a~-c heretofore been ignorant of it ; and 
this for thc reason that sufficient notice of tlic 
matter l ~ a s  not been given. Our ordinary mann- 
als, while referring to tlie occmlence of crgs- 
tals in plmits, and giving a fen^ illustrations 
of those observed in hcr)Jaceous plants, take 
allnost 110  notice of the beautiful i'o~ms in the 
inner barli- of our forest-trces. The ' nlicro-
graphic dictionary ' mentions the occnrrcnce 
of' raphicles in the bark and pith of niany 

I n  fig. 4 a, man dressed entirely in white is wallting 
before the dark screen. The corlrse on wliich he 
wa1l;s is sliglitly i~iclined, in sucli a may that  a visnal 
ray, proceecling from tlie objective, passes very near 
the s11rf;tce of tlie ground without meeting i t  anywhere. 
This is necessary in order that in the nictnre the feet 
of the ~vallier may be entirely risible, wliile the ground 
is not:  otherwise tlle light reflected fro111 the grom~cl 
would malie an impression on llie sensitive plate a t  
the very points where the images of tlie feet should be 
p rod~~ced ,  Tlie course isand nialce tlieni obscure. 
raised about trverity centirnetres above the s~uround-  
ing gro~111~1; and along the full lengt l~  of tliis relief 
there rluis a planl; on which altel.nate cli.r.isions, each 
a rnetre aiid a half long, are painted black and 
white. Tlie planlc tlias ilividetl is seen in the plioto- 
g~.aphs, arid is useful in measnring the distance run 
between t ~ v o  successive images, and in estimating 
the size of the subject, the amplitnde of his reactions, 
and tlie extent of displacenle~lt of eacli part of his 
bocly. I n  order to lalow the rapidity of niovement, 
the time consun~ed in traver>ing the various spaces 
must be measured. Now, if tlie ~nachirlery which 

1 Concluded from No. 42. 
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that of the times on a revolving cylinder. I t  seemed 
to us better to obtain, also on the plate, the indi- 
cations of the times elapsing between the succes- 
sive images. This result was obtained in the 
following manner. I n  order to know the frequency 
of rotation of the disk, we have only to photograph 
the successive positions of a body moving with a 
uniform and lrnown velocity. Fig. 4 shows, above 
the head of the walker, an apparatus which answers 
this purpose, and which we will call a photograpltic 
cl~ronograp7~. I t  is a black velvet dial, on which 
bright nails, arranged in a circle, divide t l ~ e  circum- 
ference into a certain number of equal parts. A 
brightheedle on the face of this dial is in continual 
motion, turning at the rate of a revolution a second. 
I t  is evident, that, if the disk of the photographic 
apparatus revolve only once a second, we shall have 
only one image of the needle on the dial; if the 
disk malre six revolutions a second, we shall have 
skx images, etc. Since the velocity of the disk is 
uniform, the images on the dial are separated by 
equal distances. These divisions allow us to easily 
estimate the fraction of a second corresponding to 
the interval between the images. 

This method will be better comprehended if we 
consider its application. Fig. 5 represents a runner 
jumping a bar. The series of photographs com- 
mences at the moment when the leaper started on 
the preliminary spurt, and ends when the leap is 
finished, and the fall to the ground has partly de- 
stroyed the velocity. Let us analyze this figure. 
We see the subject represented nine times; that is, 
the disk revolved nine times during the experiment. 
Each rotation, bringing the opening of the disk in  
front of the objective, has permitted light to enter 
for a Brief instant. which has sufficed each time to 

F ro. 4. give an image. These successive images were pro- 
dnced at different points on the plate, because the 

turns the disk always worked with the same speed, leaper himself occupied different positions before 
and if the number of openings were the same for all the screen when each of the illuminations took 
ex~eriments. we should only have to determine once place. The space traversed either on the ground 
for all the interval of time which 
elapses between two images, and 
we should immediately hive t,he 
expression of the rapidity: in 
short, if the successive illumi- 
nations were separated by one- 
tenth of a second, and if the in- 
terval in long measure between 
the images were five-tenths of a 
metre, it is evident that in one 
second five metres would be 
traversed. But the rapidity of 
the disk varies with tlle experi- 
ment: it must, then, be con- 
trolled. This control can be 
obtained by means of a chrono- 
graph which shall indicate the 
interval of time betmeen the 
various turns of the disk during Fro. 6. 
the experiment. But this mcth- 
od would give two ltinda of independent indications, or ill tile air, between successive images, is easily 
-that of the spaces on the photographic plate, and measured by means of tlle divisions in the planks 
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seen at the bottom of the picture. We see that times a second (fig. 6) without confusion of the images. 
the interval is not always the same, and that, if If sometimes one limb is depicted where the other limb 
we suppose equal intervals of time to separate has already left an impression, this superposition does 
successive images, the greatest velocity occurs in not a t  all affect the images: the white only becomes 
the run which preceded the leap, and that there more intense where the plate has received two im- 
was a diminution of speed while the leaper was in pressions, so that the contours.of the two members 

the air: in fact, this diminution is still increased 
after the fall, the velocity being partly lost the very 
moment the body touches the ground. I n  order to 
know whether the images have been produced at  
equal intervals of time, and the duration of these 
iatervals, the dial of the chronograph must be con- 
salted. I t  is then seen that the luminous needle is 
represented as mahy times as there have been illu- 
minations, namely, nine times; that the interval be- 
tween the illuminations was uniform, for the images 
of the needle whose rotation was 

are still easily jistinguishable. But 
when a man walks slowly, as in fig. 
7, the images present so many su- 
perpositions that confusion results. 
This inconvenience is remedied by 
part ia lp l~otoyraph~;  that is, by sup- 
pressing certain parts of the image 
in order that the rest may be more 
easily distinguished. As by our 
method white and bright objects 
only nlalre an impression on the sen- 
sitive plate, it is necessary merely to 
clothe in black the parts of the body 
which we wish to exclude from the 
image. If a man dressed half in 
white and half in blaclr is walking 
on the traclr. and turns toward the 
photographic apparatus the part 
clothed in white, the right, for in- 
stance, there will appear in the pic- 

ture only the right half of his body. These images 
allow 11s to observe in their successive phases, first, 
the pivot-like turning of the lower limb around the 
foot during the time of support; and second, as 
the foot rises, the turning of the same limb around the 
hip-joint, while at the same time this joint is moving 
forward without cessation. 

Partial photographs are also serviceable in  an anal- 
ysis of rapid movemerits, because by this means the 
number of attitudes represented may be many times 

a series of photographs representing * I I 

the successive attitudes of an animal, FIG. 7. 
he naturally tries to multiply these 
images in order to lrnotv the largest number possible increased. Nevertheless, when t,he image of a limb 
of the phases of movement ; but when the latter is moclerately large, the partial photographs cannot 
is not rapid, the frequency of the images is soon be too much increased without confusion through 
limited by their superposition, arid by the conf~x- superposition. We innst therefore diminish the size 
sion which results. Thus, a man running even at of the image, if we desire to repeat them at  very short 
moderate speed can be photographed nine or teri intervals. For tliis purpose the wallier is clothed 



SCIENCE. 


wholly i n  black, nud narrow bands of some bright 
metal are plnced down his arrn, thigh, :\lid lrg, follo~r- 
ing precisely the direction of tlie bones of these parts. 
This al.range~neiit allows us to easily increase ten-
fold the number of irrlages received in a give11 timc 
on the same plate: hence, instead of ten photographs 
a second, we can obtain one hui~dred. For this, tile 
rapidity of rot:~tion of tlie disli is not alteretl; but, in- 
stead of one opeiling, there are ten, equally distributed 
on the circnniferer~ce. One of tllese opei~i~igs mush 
have a ilianleter twice that  of the others. Tlie result; 
is a m a c l ~  larger size for one of tlie images; and this 
renders l l ~ e  estiniation of the tinlc easy, and also fur- 
nishes data to compare tlie inoveniei~ts of t l ~ e  lower 
and upper limbs. The images obtaii~ed under these 
circ~inlstal~cesare so close, that  onc is present, as it 
were, at  all tlie successive changes of place of the 
lirnbs and body. Tlius, in fig. 8,between two suc- 
cessive touclies of the ground by tlie riglit foot, I11er.e 
are twenty-one clifferent 11osil.ions of the lower linib. 
As the foot meets t,lie ground, tlie knee is bent per- 
ceptibly; tile11 it straigl~tcns as tlie foot,, restil~g on t l ~ e  
toes, prepares to leave the ground. d f t c r  the raising 
of the foot, tile knee bends again, and the leg forms 
with the thigh a right angle; then it gl.adri;~lly be- 
comes straigllt, and the sole of the foot, vllicll TT-a? a t  

first in a vertical plane, is apparently parallel to the '  
ground nrllich i t  touclles for some tinie before it rises 
again. Tlie scale a t  tlie bottom of the figurc.shoms 
that the total length of the step was 2.0 metres. Tile 
chronograph mas not used in  tliis esperirnent, but we 
mag estimate the l inn~ber of imn.ges a t  about sixty 
a second. The morements of bending and estrnrling 
the fore-a]-rn are obtained in the same Inantier as 
those of tlie leg. The turniiigs of the lien11 are ex-
pressed by the nndnlntory motion of a bri?lit point. 
placed on a level with the ear. I n  short, tile cli~ninri- 
tions and the accelerations of each part arc expressed 
by tlie cronrdi~~g or separat,ion of the images. To 
ascertain the corrcsponiling positions of the arni and 
leg at  a given i l~stant,  we take for data everg fifth 
figure, which is larger l l i a l~  the others. Thcse iniages 
are  formed at  the rno~~ ien t  of passage before one of 
the larger openiligs; aiiil they coricsl?o~itl. thel.cforc, 
to the same iristant of tirile. This is not t l ~ c  place to 
a:~alyzc?in det;~il  the v:ii,ious types of locomoiioi~. 

The few esaml)les jnst given sufficieiltly explain the  
mctliod, anil show its exactness. For a co~nplete 
stutly of I ~ m n a n  locomotion, photograpl~s under the 
most diverse circ~unstances n n ~ s t  be obtaiilecl. The 
subject must bc l~liotograpl~ed not only from tlie side, 
but also from t l ~ c  front and rear, in order to  show the  
lateral oscillatioiis of the different parts of t,he body. 
Pi~ially, after studyiiig t l ~ e  n~eelianibri~of tlie varions 
motions produced in wailcing or rnniiing, the fillal re- 
sult -the more or less rapid transportation of the  
man -111nst be stu(lie(1, eil,ller as he  walBs freely, or 
as 11e bears or draws a burden. 

These researches have a practical interest, even as 
tliose having for their object the determination of the 
product of ~nachiiies, and the most favorable con-
d i t i o ~ ~ sfor this l~rodaciion. IZxxperiments in regard 
to this are in process; anil it is wit11 this object in 
view tliat the circular c o ~ ~ r s e  wit11 telegraphic signals, 
to note the pl~ases of the walking or runi~ing, has 
been established. 

THE 	P~JATIJA~IEIVTALCATALOGUE 01" 
T'IZE LJERZINEIl JAZI1iCDTCH. 

11 VI:IIP inipo~tant coinparlson by Dr. Anmers, of 
tlie fnndmncntal cataloque of the Ile? liner jnh~buch 

wit11 those of the iVnuticc(1 u11,lunctc. 

ti1 catalogue of the Astronoi i~ische 
genellschcdt (pabl. xiv.). They lie 

l~ct~vcenthe north pole and -:31°.3 declination. 

Tlie A n z e ~ i c c i ? ~ 
ephprneris contains tlie mean places 

of 383 st,ars, for 208 of ~v11icl1 epllelllericles are given: 
44 of tlicse stars lie south of --31°. Tlle Nna~t i eu l  
al~itnnctcllas 197stars (15 south of -32O), and ephem- 
oridos are given for all. The Coiznnissccnce des  teinps 
has 310 stars between thc north pole and -70°, and 
gives an ephemeris for eacli. 

Dr. i ln~rers:s accoinlt of the sources fro111 which the 
etar-places of the various alinanacs are taliell we omit. 
I t  slloms 11oxv various those aro. 450 stars have 
ephen~eridesirl  tlic ,Jctlubuci~;1-19stars (mostly south- 
ern) nl~icli  have ephe~ne~~ides  in t11e three other a lu~a-  
nacs are not contailled in tlie Juh?bzicl~. 

A tni~leis given in Dr. A11n-ers9s paper, s l i o v i ~ ~ g  the 
co~riparisoll hetwec~i each star of each : \ l~ i~a~ inc  and 
the , J c i I~~b~ tch .Pro111 ts by mliichthis table the e l cn~e t~  
llie catalogne of cac11 alrna:~ac can he rc~tluretl to the 
syslcni of lllc Jf i l t~ , l i~ ir ,hn1.c clt,tlirc:otl. i'i snh-eqllent, 
t;l11l(~fiives the t,wo i.i)tluctiol~s\vlrich must inr iitl~letl 


