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tinue in motion until so~uetlririg stops i t ;  2. A body 
rnoring in any direction is not retarded by a force 
exerted at  right angles to its direction. 

TVe mill snppose tlie ring to be laid aside, since it 
serves only for holding the disk, ancl tliat the iiiblr or 
wheel is cut away until only a narrow strip is left, 
like two al'nis extending in opposite directions from 
the axle: its for111 will then resernble a T-square, 
nrhicll will nom be used to illustrate the actions of 
the gyroscope. 

Hold the stem of the square in tlie left hand, close 
to the end, ancl make the cross-piece vert,ical; liolcl 
tlie left hand still, a~icl let tlie cross-piece move up or 
down: evidently it vil l  describe part of a circle. If 
it is llelcl so that  the cross is just in front of aplumb- 
line, so tlint both can be viewed at  once, it will be 
seen that the upper end of the cross mo.i.es away fro111 
tlie plumb to the right, while the lower moves away 
from it also, but to the left. If, ~vhi le  the left hand 
renlai~led stationary, the cross had been allomed to 
drop freely, the top and bottom mould evidently ac- 
qnire a certain llorizont,al motiori, one to the right, 
the other to tlie left. If, now, the T-sclunre be quicli- 
ly trirned over, so that  the top alid bottolil ciiange 
places, this will riot i~itcrfere ~v i th  motion previoaaly 
acquired: the bottorn (wliich has liow bccolne the 
top) will colitinr~e to move to the left, ~vhile that 
which was tlic top will nlove to the rig111 ; and, as 
the nlotiorl continues (as in case of a pendiilum), the 
ends of the cross are pushed back to ~vhere  they mere, 
and the instriuilent rises to its first position. 

This explains why tlie gyroscope, in apparent de- 
fatice of tlie law of gmvitg, remains, when supported 
only at  one end, iii a horizolital position. 

To understaild why the instrument rotates around 
the central point, i ~ i  a d i r ec t io~~  always the opposite 
of that of the top of the disk, the T-square is again 
brought into service. I-Iold it as before, andlet  it fall 
a few inches: as in tlie first exljerirnent, the  top, wheri 
the T goes down, gets a no ti oil towards the right; 
but, before the instrument car1 be reversed, it must go 
half way, and point horizontally, instead of up and 
domn. Evide~itly the motion ~ h i c l i  seiicls the upper 
end to the riglit will push tlie instrument (if the top 
mas revolved towards the soutli) to~vards the north: 
hence the horizontal motion. 

The horizontal motion is slom in proportion as tliat 
of the disk is rapiil, liecause of tlie movellient of the 

to overcome gravity. Now if, as the square falls, and 
the T has becolne Iiorizontal, sollie obstacle prererit 
its m o v i ~ ~ g  still farther to the right, its motion in this 
direction would cease; arld, of course, nshen it arriveti 
at  the lowest point, lo thing ~vouldbe left to lift tlie 
instrument. 

Another paradox is, that  tlie i n s t r~ i~nen t  must fall 
some\.i.liat, in order to produce any of its peculiar phe- 
nonlena; but this, too, is easily explai~ied. Every 
thing depends 1113011 the two extremities of the T get- 
ting a motioli, one to the right and tlie o t l~er  t,o the  
left, T\-hen the T is rcrtical. If the T does not fall, 
or if it is not lifted up (for either nlovenierit will do 
equally ~vcll), there will be no such no ti oil: only, if 
tlle first sends tlie instrunlent north, the other will 
send i t  south. 

This directly or impliedly explains all the phe- 
nomena of the gyroscope. 

NOTES AbTD N E W S .  
Trrs death of Guyot has I~een soon follolved by 

that  of another of the notable scientific men, who, 
educated in Europe, took up their lot with us, arid 
became, so to say, n,l~olly our OII~I I .  Dr. George Engel- 
mann of St. Louis-our oldest botanist (excepting 
the venerable Lesque re~~x) ,  as l~rell as an emi~ient phy-
sician, for a tirne a fellow-student mith Agassiz in 
Gerri~any-died on the 11th inst., at  the age of sev-
enty-fire. A biographical riotice rnay be expected in 
an ensuing number. 

-The .Journnl of a~jriczcliu~.als c i e ~ l c eproposed 
from the North Carolina agricultnml station recently, 
and to which we referred Dec. 28, l ~ a smet mith uni- 
versal approval and most ancxpected support. 

Il'early one hundred shares of stocli have been taken 
upon the plan proposed; mld the IIongliton far111 
proposes to assume all of the i l~rcha~lical  awork of 
ino~ltlrly journal, and guarantee this 11:irt of its ex- 
pcrise for one year. ITTitliout any special effort t o  
secure them, about tliree hundred s~tbscribers are 
reported. 

I n  response to a cordial i~lvitation of the commis- 
sioner of agriculture, a meeting mill be lielcl to organ- 
ize this enterprise, at  the Department of agriculture 
at  TVashingtori, a t  ten A.M., Wednesday, Feb. 27. All 

arms of the T. If the T turiis slowly, i t  has ~ ~ i o r e  tlie friends of t,he sclienle are urgecl to ha present at 
time to give motion to the ends of the arms, and 
conseqnently they push it a r o ~ ~ n t l  If the Tfaster. 
tarns very qaiclily, it falls a very short distai~ce (has 
so little tirne) : lience the ends of the amis get very 
little motio~i,  and, of course, can irnpart but little. 
A quiclr ~uotioii of the disli, therefore, malres a slom 
horizontal riioverneiit, aiid a slow motio11 of the disk 
makes a cluiclr horizo~ltal liiove~ne~lt. 

A careful cor~sidcration of the  above will ~naite i t  
easy to see ~ h y  the gyroscope ceases to mai~ltain itself 
if the lateral (or horizo~ital) motion is stopped; for, in 
order to maintain itself, the nlotiorl imparted to the 
ends of tlie T-square, when vertical, must be expended 
in  lifting: if spent in any other way, nothing is left 

this meeting, ancl participate in the inauguration of 
the journal. I t  is hopetl that each agricultural col- 
lege, experiment-station, etc ,mill send a representa-. 
tive. 
-Cornmodore Samnel R. Franl;lin, U.S.X., has 

been detached from duty on the naval examiliing 
board, and ordered saper in te~~dentas of tile ~ ~ a r a l  
observatory, to succeed lbear-Ad~niriii I<.117. k4llufeldt, 
who was placed upon the retired list on Feb. 31. 

-At  a concert given by the Choral club of tlieUni- 
versity of TT'isco~lsin on the evening of Feb. 8,two 
songs by Sir TJTilliam Herschel were sung, --the first, 
a glee, 'Go, gentle breezes; ' tlle second, a catch, 
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' T l ~ e y  say there is an  ecllo here.' Tlie manuscript 
copies of this music were loaned by the college library. 

-The American ornithologists' union, wit11 tlie 
entliusiasni of new institutions, has taken up the 
English sparrow question in an energetic and scien- 
tific may. A comniittee of the association has issued 
a circnlar asking answers to a series of txvt>nty-eight 
questior~s. 'I'he value of the replies, especially to 
the later questions, ~vil l  vary exceedingly; and we 
sliould jiidge it exceedingly difficult to assign then1 
their proper relative value. Nevertheless, the general 
co~iclusion tlie coin~nittee rill reach as to whether 
the bird is, on the whole, ilijurious or beneficial to 
:tgriculture, will not he likely to be ilisputeil. The 
committee has divided the field arnolig its members, 
Mr. RIor~tague Cliambcrlain of St. John taliing tlie 
British provinces; 31r. N. C. Bromn of Portland, tlic 
tllrec riorthcrn Nclv-Er~gland statcs; hIr. H. A. Pur-
die, the otlle~, New-England states; Mr. E. P.  Bick- 
nell of S e w  Yorli, Xcw Porli and the Westernstates; 
and the chair mar^, Dr. J. B. Holiler of New Yorl~ ,  
thc Southern arid Middle states. The committee in-
tends to construct a map of the present geographical 
distributioii of the sparrow; and any volunteer iufor- 
matioil by those ~ i o t  reached by the circular mill be 
glarlly received by tlie chairman, who inay be ad-
dressed at tlic A~nerican museum of natural history, 
New 1-orlr. The authorities i n  Bermuda alrcady 
offer homitics for the destruction of the sparrow, 
alt l~ongh heavy penalties arc laid on the destruction 
of other birds on that lonely island. 

-The sixth Saturday lecture of the Washington 
course was ilelivered on Peb. 9, in the lecture-room 
of the Natiorial Itiusenm, by Capt. C. E. Uutton, 
U.S.A.,  011 'The  1S;ttvaiiair Islands anil peoplc.' 
Capt. Dutton risitcd the islands two years ago, in the 
interest of the Geological survey, to study the volcaxiic 
p h e n o ~ u e ~ ~ a  coniparisor~ mith there for purposes of 
the xcgiol~ of extinct volca~ioes in tlie western part of 
nnr own continent. FIis lecture was devoted in large 
part to a discussion of the geology of tllc Hawaiian 
gronp. An  audience of about eight hnndretl was 
present. hIr. 11. C .  Burchard, director of t11e Mint, 
occapiecl tlie chair; arid at the close a rote of tliarilis 
was inoved by Uajor J. W. Po~voll. 

-The Fish-cornruission steamer All,ntross, now 
cruising ill the C:trihbcan irl behalf 01 the Hydro- 
graphic office, arrived at St. Thomas, Jan.  17, after a 
seven-days' voyage from Norfolli, allcl, after coaling, 
started on the 24th for Curacoa, lvliere she was due 
on the 14th 01 Febrnary. Jl'liile at  St. Thomas, the 
naturalists of the sliip made coll~iclerilble collections 
of birds and shallom-water inverteljratcs. 

-311..F. TV. Trne, cnrator of lnan~nials iri the 
Satinnal rnnsoum, is now at  the British museum, 
stuclyi~lg tlie t,ypes of cetaceans, and eipeciallg of tlie 
Delphiniclae, with the vicw of settling sonle impor- 
taiit cjuestions in the ~~onienclnture mid relations of 
the North-iimerican fo1.111s. I t  is probable that his 
stuclie~ will den~oristrate the ideiitity of many of 
our Atlantic sl~ccies, described as distilict by Agas- 

siz, Cope, and others, with long-lrno~vn European 
forms. 

-At tlie November meeting of the Society of bib- 
lical archaeology, London, Mr. Bndge of tlie British 
niuseurn read a paper on the fourth tablet; of the 
series of cuneiforrn texts relating to creation. Mr. 
Ihssarn has recently found a large Uahyloniaii frag- 
ment of tliis fourtli tablet. The language of the 
tablet is vigorous, and, like that of many of tlic cune- 
iforin hy~nns ,  approaches i n  dignity the l i~ajeit ic roll 
of tEie IIebrem psalnis. The deepest interest in con- 
nection with t,lic tablot is the apparent acclnaintance 
with rliyme and rhythm. Nr.  Bnclge does not give 
c~iougliof the original to aid us in testing this sub- 
ject, but what he docs give is favorable to the supposi- 
tion. ii pecilliar kind of alliteration ill the Babyloiiiaii 
cclneifornl ~vrit ing is already fanliliar. The fr:rgnlerlt 
of a hymn oil pp. 13 and 16 of Mr. T. G. Pinches' 
'Texts in the Babylonian wedge-writir~g' is tlivided 
into stanzas of five lincs each, and tlic sanle sylla- 
ble begins each line of tlie stanza. Tliere are fire 
lincs beginning mith a,., fire ~vit11 ba, fire ~vit,ll 
su, etc. 

-Tlie London papers are now discussing the de- 
sirability of opcnirip tlic various museunis of tha t  city 
in the cvei~ing, for the benefit of that large class who 
h w e  no commalid of their time during the day. The 
Globe is filled with letters on the subject. This dis- 
cussioli is called forth by the rumor that a bill will 
be prescxited in I'ariiatnent at  the next terni, for the 
opeiling of several of the more important art-galleries, 
mnscnrns, ctc., afterbusiness-hours, Soutii Iiensing- 
ton mascum, and t l ~ c  JSusenni of practical geology, 
are now open f?om tcri A.X.  to ten P.31. on Satnrdays, 
Mondays, ancl Taesdays. There is no doubt bnt that 
these evening sessioi~s are very useful, especially to 
that g~,ea t  and inteliigent class of persons wiio do not 
belong to the group of ' worliingrncr~' as that mord 
is gcl~erally understood, but xvho, uevertheless, earn 
tlieir living by work dnr i~lg  the clay, ancl liarc only the  
evening in xvhich to gain inforniation and ~viden their 
mental horizon. RIariy of our o w l  cities monlil be 
greatly benefited if the  rnuscun~s and art-gallery could 
bc opened in tlic evening. 

- I t  has been the fcclii~g for some time past i n  
Germany, that tlixt coun t~y  should have a nleteoro- 
logical society. Tllc want of this has been met by 
the publications of tlie Austrian society; but noxv t l ~ a t  
ineteorology is nraking such rapid strides, and so 
inany are becoming ilitereitecl ill it, there is rnucll 
reasor1 for the recent more rliacle by the German 
meteorologists. 

On Nov. 18, ISS::, the follon-ing ~vell-linomn con- 
tributors to our lrnolrledge of this science met at  
Hamburg to gro~uld a 'Dentschc n~eteorologische 
gesellschaft:' L\ss~xla~~, van Bebber, vo uBezold, Biir- 
gen, Uiirnrtein, von I)anclielnian, I)inltlagc, Eber-
Inayer, I lel lmani~, IIonsell, Karsten, IClein, Jioch, 
ITiippen, lirebs, 31iittricl1, Neumayer, von Sehroder, 
Schreiber, Sprung, Tiiilenius, Z(ippritz. 31any others 
sent letters expressing their intc?ntion to girc aid to 
tlie project. The first general ri~eetirig of the society 



will takc place ill September, 1884: at Magdebnrg. 
Dr. Xemnayer is president. 

The aim of tlie society is to pay itttention to the 
scirnce of nieteorology, as well as its relations t.o prac- 
tical life. As a ineaiis of accornplislii~rg tliis, lo, 
meetings of the society and its braricl~es nil1 be es- 
tablished; 2O, a journal of nieteorology ~vil l  be issued; 
3O, n~eteorological investigations ill be aided, partly 
directly, and partly through its branclies: 4O, lectnres 
and other measures ill be introdncetl for tlie distri-
bntiori of meteorological lino~vletlge in wicler circlcs. 
The members are to be hol~or:try, founrlalion, oldi- 
nary, and correspondi~~g. The J-early assessment for 
ordinary members is ten inarl;s ($2.50). 

From private letters we are informed that, the first 
number of the journal ill be issued ill a couple of 
inonths. I t  nlight seern at  first as tl~ougli tliis new 
jonrnal monld interfere wit11 tlie w~ork of tliat ex-
cellcnt journal, Oesten~eicllische x e i f s c i ~ ~ ( f t  the , t Z i ~  
7i2eteoroloyiie:hilt we believe tlint the editors of the 
,journals will enter illto such relations with each 
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ential ? "  (see Clausius' ' Mechanisehe n-iirmetlieorie,' 
11. 4.) 4. 'J'he graphical treatment of algebraic prob-
lenls (see Vose's little boolr oil the subject, pnblished 
by Van Nostrand). 6. C:'aphieal statics. 6. Anhar-
111onic ratios; saggestions of new nomer~clature. 
7. Roenig's researches on beats and beat tones. 8. 
Enclid's doctrine of yroportion. 0. Alnltiple algebra. 
10. 'l'lie co~nparison of Grassmann's theory of ext,en- 
sion and. 1Ianlilton's quatcrnions. 11. 1m:ipinaries 
in clnaternions. 12. \\'cie~.strasse's inrestigatiol~s ill 
mialytics ant1 gt>omc:try. I::. The  precise nature of 
tlie ancient problenl of tlie cjuadrat~we of the circle. 
14. The t~~-elft , l l  axiom of E~~c l i t i .15. The bearing 
of tlie n~odern  conception of tlon-Euclidean space on 
our theory of the fonndatitiu and certainty of geo- 
metric truth. 10. The true rrlation of hyper-space 
analytics to questions of a c t ~ ~ a l  15. Rie-existence. 
nlarin's surfaces. 18.Tlie rneanirig of an  infiliilely 
distant point on a straight line. 10. does not 
eqnal (1  - a. 20. Cayley's cspnsition of the logical 
struct1u.e of plane geometry ('Encycl. Iirit.,' 9th etl.). 

other that the two journals sl~all  be s~~l-~ple~uentary  21. The syiithelicnl (as oppr~serl to analytical) char- 
the one to tlie other. It may be expected that this actpr of all judg~nent ant1 proof tlizzt is strictly
new journnl will occupy as iniportant a place as the ~nalliernatical. 22. Tile developrrle~~tof a1gebl.a f ~ . o n ~  
hnstriail, a~rcl tilerefore it cught to find its way i~ i io  first principles as tlie science of llure tilue. 2:;. 7'lic-

lo keep informed of the hallcis of all those who ~ ~ i s h  calcalns of logic. 24. 'rbe writings of Frariroia Vihte. 
the progress of this science. The Uez~tsche~ e ~ l u n r t e25. Comgarative merits of the inethod of l in~i ts  and 
a t  EIamburg mill natarallg- be the chief scat of n-orli 
in co~n~ect ion  with the issue of this journal. The 
treasurer of tlie society is Mr. Ernst I3opp, Iiiinig- 
strasse, No. G ", Ilamburg. 

-The 31. P. club, a club of nlatliematicians and 
physicists liring in Boston ancl r i~ in i t~y ,  meets~vliich 

once n ]nonth for tlie disc~issiol~ 
of vexed questions 
~ I It l i e i ~clepartnie~its, has issued the Iollo\rir~g list of 
subjects for disc~~ssion :-

1. (:ire11 a soliil boily in which the morne~its of in- 
ertia ahont four axes passing tlirough one point are 
equal, cloes i t  follo~v that the lnornents of inertia 
about all axes, tliro~igh the same point, are tlie same? 
2. Are there any genera.1 methods for determining 
the form of a function when certain special values 
are kno~vn, or ~ r l ~ r l l  coridilions are given? certain 
For example: ( u )  To fincl F ( x ,  y, a), given F ( z ,  2, a )  
= 0, and Fjx ,  y ,  a)  = One s o l ~ ~ t i o n1. is F ( x ,  y, a)  = 

. Ic (1 21= (-,d c  = 0, also given, 2j ) :  gi1.n ::+ 5' 
2L cz 21 

that. when arid are interchanged, then p and t 

are i~iterchangecl, to find Jf7 and 3'. 2. " I s  it, there- 
fore, an rssential conelition of equilibrium tlint 
p j X  cl s -I- Y (1 y 4- Z d z )  sliould be a perfect 
differential of some fnriction ? "  (W. IT. Uesa~lt's 
' I-Iydromecha~~ics,'p. 13.) ".In tliii: caqe of com-
pre~sibilit~y,u d ? /- v clz is not the differential of arry 
function; so tliat the  function F does not exist, 
although, of course, sircam lines exist" (Rli~lchiri's 
'Kinematics,' p. 152). Such passages as these sug- 
gest the inquiry, "How are we to interpret phgrsically 
the fact that  a given differential is not an exact differ- 

~netliocl of ir~finitesi~nals in eleinentary meiliods. 
20. The same in the exposition cf tlie Iiigliev cnlcuins 
( ~ ~ i t h  ncnespecial reference to Johnson a1111 Rice's 
'JIethod of rates'). 25. Is  gravitation a tl.nth em-
pirical, or n l i ~ i o v i? and the lir~iits of Newton's law of 
rate in grarity. 23. Tile prii~ciple of least resistance. 
20. \That esxctly is incant by the correlation of 
forces, and nlliat is its 1~e:tring on the consrrvation 
of energy ? 30. The dissipatio~~ 11s meall- of energy. 
i ~ i gand bearing on the stability of the universe. 31. 
Iiecer~t researches u1)on t,he atomic theory and up011 
t l ~ e  resolvability of tlie elements. 32. What c o ~ ~ s t i -  
tutes thcchief resistance in the case of a br 'y:,loving 
t l~iougli  the va t e r?  33. \Vl~at js the for111 of least 
resistance for a rox~-boat? What for :L sail-boat? 
TVhat for a stearner ? 04. Cause of capillary asceri- 
sions and clepressions. 35. The niearls \~licreby water 
is able to penetrate c:tpillary tubes ngainst a superio~, 
press~ueof a gas (see Diiubr@e9s ' ktltdes sg~ltlie'tiqnes 
de ge'ologie expe'rimental,' Paris, 1579). 36. Jlicro-
scopic aclion. 37. The diatl~erma~icy ice from of 
the point of view of Jaines Croll's theory of glacial 
motion. 38. Direction of electric cnrrcnts in diamag- 
lietic bodies, e.g., bismuth. 39. Undergrour~d tele- 
plione ,circnils. 40. Elasticity a ~ i d  permanent set. 
41. Diffraction gratings, p1a11e and curved. 42. A 
short tliscussion (not too technical) 011 sorile of the 
i n s t rume~~t s  as tlie bolometer ant1 of research, F ~ C ~ I  

the inductive bala~icc. 43. Recent resenrcl~es on the 
distance of tlie sun. 44. Tlie origin of meteorites: 
are they volcaaic ejections? 45. The aurora borealis. 
zodiacal light, etc. 40. If steam be enclosed in a 
cylinder open on co111-the outside to the air, a ~ ~ d  
pressed, is it possible to get a cornpressiori curve 
concave downwards (abscissae representing volu~nes, 
arid ordinates pressures), and, if so, ~ r l i en?  


