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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.adii;~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 



to each almanac R. A.. and the two reductions which 
must be added to each almanac Dec., in order to re- 
duce to  the systern of the J u h ~ b z ~ c h .  

The catalogue of each almanac, after the application 
of the systen~atic reductions frorn tliis table, is tlien 
comparecl with the Fnndamenfal catalogue. For the 
Nautical  alinn~zuc, the mean difference in declination 
is W.393; in It.A. (from 134 s t a ~ s ) ,05.0332. Of the 
168 stars comlnon to both almanacs, there are 27 
whose R. A. differs more than OS.007, and S wliosc 
declinations differ by mole than 1". These diffcr- 
ences are, in the main, errorrj of tlie Nauticcil nlfnn-
nac,  and are largely dae to the erroneons proper 
motion3 adopted in the G ~ c e r ~ ~ ~ i c l l  catalogues. 

For tlie C'o?i~zai\saizee des leinps, the table shows 
large systematic errors. After these have been ellmi- 
nated, the comparison shows for 221) stars, common to 
the Co~znnissnlzcedea teinps ancl tlre l 'er l ine~jahrbuch,  
a mean difference of V.373 in declinat~on, and a 
mean diffeier~ce of OS.02S2 (froni 102 stars) in R. A. 
The eirors here, again, are largely due to erroneous 
proper motions. 

The co~responde~lce of the reduced positions of the 
Americciiz ghe i i ze~ i s  with those of the Jal~rbuchvaries 
according as one or another basis of comparison is 
chosen. A complete co~nparison can only be made 
for tlrose stars for wh~ch  ephemerides are given, since 
the newer stars have their positions derived from sev- 
eral sources, not comparable among themselves. 

The declinations of t11e Alnericcln ephe~izeris and 
those of the Jciltrbzcch agree excellently for tlrose 
stars which have been irivestigated by Boss. The 
mean difference (182 stars) is O".l77. The other 111 
stars do not agree so well, there being 12 differences 
between 0".5 and 1". The stars north of 64O depend 
upon Gould's R. A. ; and, of the 36 stars common to 
both almanacs, 15 differ by more than 0k.15. Of the 
remaining 126 stars whose ephemerides are given, 
8 have differences as great as 08.067. The mean 
difference for 100 stars between 4- 400 and -20° is 
Os.0127. For the 111 stars without ephemerides, 
there are seven cases where the difference is more 
than 0s.067. 

For the stars south of -320, the Nautical  almanclc 
will give the best positions, on account of its data 
being derived from the most recent catalognes. 

A coinparison of the system of the Jctl~rbzicl~,1861-
82, nit11 the new sgstem, ancl a general table for the 
reduction of the data of an? al~uaiiac to the D e ~ l i n e r  
jal~rbzich system, co~lcludes tliis very important pa- 
per. 

I t  is to he hoped that in the immediate future all 
star positions nlay be re(lucec1 to tlie system of the 
Jal~rbuch,and its atlinir.lb1e 1s t  of stals nll l  be amply 
sufficient for observers in the no r t l l~ rn  hemisphere. 
For the tletermination of time and longitade, the 
stars of the other aln~anacs nil1 seive a useful pur- 
pose, especially as they may easily be made homo- 
geneous ~ i t h  the Berlln l i s ~  by tables given by Dr. 
Au~re r si11 this paper. 

EDWARDS. HOLDEN. 
W a s l ~ b u l nobservatory, University of Wls~onsin,  

Xadlson, .Jilly 24,1883 

LETTERS T O  TIJE EDITOR. 
English ch. 

Ix SCIENCE,ii. 452, yon assert tha t  the English 
' CIL  (in chair)  is not a simple consona~~ t ,  a com- but 
poand,' consisting of ' t followcd by sh, as is appar- 
ent  in pronouncing ~vitli ' clue lingering ernpliasis ' 
the words, ' even szicl~a man, SO woe-begone,' etc. 
Sow,  the same length and emphasis may he produced 
by a prololigation or repetitionc o n t i ~ i ~ ~ o u s  of the 
vowel-sound of tlie word ' such,' and, i t  secrns to me, 
monld be so in the case of anyboily who was unac- 
quainted with the t s l ~theory. U u t  even if not, the 
change from a siinple c l ~to a coml~onnd Is l~x~oulcl not 
be the only instance in the l a i ~ g u a ~ e ,  71-here under 
special circumstances, suc11 as apro1on:ation or drawl, 
a sound is liable to an essential change; and i t  must be 
pecnlisrly so ~ ~ 1 1 e r e  can be properly made the s o ~ u ~ d  
only by an instantaneons movement. C/Lseems to  
be caused by snc11 a i~~ovc~ner i t ,  as a sntack of jnst 
tlie lips is, ivhich is certi~inly n decitledly different 
sound from the one n ~ a d e  in the same Tray. except 
more geritly and slowly, --a p made with inrv:~rd- 
d ra~vnbreath. The relat,ion between t11e smack and 
tha t  p seems to be t,he same as the relation between 
tlie English ch and t ,  and the difference in each case 
to depend on the mode of contact and of its interrup- 
tion, not on any conibination or succession of sonncls. 

Again: it appears quite ~~oss ib le  to pronounce the 

word ' chair ' perfectly with the teeth liept siightly 

open by the finger or a pencil, and held, therefore, i n  

such a position that it is impossible to proriounce the 

word ' share ' correctly, showing that s l ~is not prop- - . 
-
erly a part of the ch. 

Moreover, if ch is tlre same as t sh ,  or the German 
tsch, the Germans would at  the outset have no dif- 
ficulty in pronouncing the English ch in a way not 
noticeably different by its hissing sound from ours. 

I t  has been said, that after pror~ouncing the word 
' check' to a phonograph, on turning the machine 
backwards, the sounds re-appear as k e s l ~ t ;but is that  
not wholly due to an  incorrect, prejudiced pronun- 
ciation of the first word, as if written tshelc? L. 13. 

Nov. 9,1888. 

[Argument is out of place in  reference to what is  a 
matter of mere observation. The suggested experi- 
ment by 'lingering ernpl~asis' ought to satisfy any 
ear as to the reality of the stopped or shut coinlnence- 
~nerrt of tlre souncl of ch in c h a i ~ ,  and of its hissing 
terniination. L. B. eviclently ausociatcs some mean 
ing iliffere~lt from the ordinary one with the terms 
'simple ' and ' componnd.' CILis compound because 
its s11ut coinmence~lleiit ancl its hissins ter~llination 
are elementary effects, each of which is susceptible 
of separate utterance. -EDITOR.] 

Report of the Assos meeting. 
Henry TV. IIaynes, Esq.. calls my attention to an 

error in the re~na~, l t s  on Assos made by me a t  the 
m e e t i n  of the llrchaeological institute, Oct. 31, and 
pri~~tccl  no. 41).by yo11 ill your recent report (SCIETCE, 

For ' to  fight against Rxm.;es 111. - thr  Rhamp-
sinitos of Greek st,oi.g,' reail, ' t o  fight against Ram- 
ses 11.-the Sesostris of Grerlc story.' 

Xay I beg you to iiialte this correction ptthlic. 
J O S E ~ ~ I  CTARKE.Tr~acrr~cr,  


Boston, Nov. 19, 1883. 


Analysis of the wild potato. 
I n  the spring we received frorn Mr. J. G. Lernmon, 

OaBlanrl, Cal., sortie tubers said to be of Solanun: tu- 
berosum, var, boreale, and collected in Arizona. Of 


