
gine, whether the loco~notive is at  rest or run~iing.  
One pole of the dynan~o is connectetl to the locoino- 
tive, and the otlier to the tender, which is electrically 
insulated from the forrrler escept t l~rongh thid connec- 
tion; and the circnit is nornlally completed tlirougll 
the rails on which the wlieels of both are resting or 
running. I n  this circuit, within reach of the cngi- 
neer, is a pair of coils whose armature is tightly held 
as long as tbe circnit is closetl; but, it is brolien, 
the armatnre is drawn away, and opens tlie valve of a 
shrill whistle; a11d it stays away, though tlie circuit 
may close again and the wl~istle continues sonilding, 
until the engineer reaches out and presses the arma- 
ture u p  to the coils again, thus compelling 11is atten- 
tion and volniltary actioil to stop the whistle. At 
any point or series of points in the line, ~vhere  it is 
ilesired to signal to or from the epproachilig train, 
pairs of rails are inserted, electrically insulated from 
each other; so that, during tile instant while the loco- 
motive-wheels are on one pair and tlie tender-whe~ls 
on the ot,lier, the circuit will be brolien nnd the alarm- 
nrliistle set going, ~mlcss  these rails are otherwise con- 
nected. 

They are thas connected by wires leading from tlle 
pairs of snch rails ahead to ally desired poiut,s, -to 
signal-stations, to switches, to drawbridges, to cul-
verts, or bridges, or any part of the track or road- 
bed liahle to be mashed away or rendered dangcrons. 
Thus,  so long as the signal-inan cloes not open this 
circuit, so long as the switch or drambriilge is not 
open, and the cnlvert, bridge, and road-bed are safe, 
the circuit Iteeps closed tllrough these loops, rhe engi- 
neer gets no signal, and he runs on wit11 confidi.nce. 
But if a ~ i y  tiling is wrong alleatl, or if the nlatl ill tbe 
sigilal-tower wishes lo signal the oncorning ensineer, 
these loops mill be open. thc circnit will be brol<eri, 
and the whistle set going till the engi~leer volu~itarily 
stops it. Noreover, the irnstailtaneous current sent 
frorii the clynamo over these loops when closed can 
sign2tl llle approacll of a train, froill as far as desired, 
to the signal-nian a t  a crossing, to the train-despatc11-
er, to the switch or bridge tender: in fact, to any poiilts 
frorn one eiltl of the line to the other the continnous 
flaqlles of this dgnanlo-cnrrent can be made a perfect 
tell-tale of the progress of the train. Jloreover, these 
sariie currents can be made to lock slvitcl~es and draw- 
bridges al~ead of the approachi~ig train froin pairs of 
rails preceding the danger-signal ones; and the engi- 
neer can thus corifider~tly approach such places a t  
full speed, 1;non~ing that no careless or confused 
switchman or bridge-tender or evil-disposed train- 
wrecker can have thro~yll these opal  after he lias 
passed the loclring signal-rails, and then, from an-
other pair of rails beyond, the dynamo unlocks them 
after the train lias passed. A signal on the tlirottle- 
valve lever warns the engineer if he atternpts to run  
out of the roancl-house without starting up the dyna- 
mo, and any subseqnent failure in the clynamo also, 
of course, blows the warning-whistle till i t  is set right. 
This system, in which each locomotive is its own un- 
failing battery, lias certainly important advantages, 
especially in co~npelling the attention and voluntary 
action of the engineer whenever clanger is ahead. 

T H E  	COdI.IIITTl%E REPORTS O F  TI lE 

Afl[ERICzlN ASSOCIA TION. 


Ar,~r~rouci rseveral committees were discharged 
last gear for nlaliing no report, there were no less 
than eleven to be c.ille~l on at the session on 3Ioiiday 
morning. Of these, six ~ n a d e  no response whatever: 
others, only a verbal ant1 partial statement. The 
followiiig reports are of general i11terest:- 

Dr. E. I:. Elliott of JVashington, tlle chairman of 
t,l~econl~l~it tee011 tlie registration of births, deaths, 
and ~narriages, s:iicl that this conirnittee was created 
rnany years ago to petition the United States con-
gress for the establislllilent of a system of registrs- 
tion of bi~,llrs, denths, and marriages. Sirice many 
states have esta\~lisi~edsystelns of registration of 
their own, the coininittce has pctitioiied, riot for a 
separate systeln, \jut for the co-opera ti or^ of tile gen- 
eral governlnent i11 s e c ~ u i i ~ g  unii'or~nitg aud eK~ciency 
in the several state syste~us. 

The first report of the conlmittee on stellar magni- 
tudes (Proc. Anlcr. assoc., s x s ,  p. I )  ir~cluiled a 
plan for the cleterminatio~l of standai,ds for stars 
fainter than the teilth in:tgniLrtcle. 'h~eiity-four 
bright equatorial stars ve re  chosen; and the stnnd- 
ards were to be selectetl fro111 the regions follo~i7~ng 
tlie~rl fro111 two to six nlinutes of tirne, and not dif- 
fering in declinatioti frorn the Icacling stars by Inore 
tllan fire n~ in r~ te s  arc. report pre- of The secolid 
sented this year cotlsists of cliart,s of all the stars 
visible wit11 the fifteon-i~:ch telescope nsed st the 
Ilnrvard collegc observatory, irl all but three bf ?he 
regions from wllicll the staiitlard~ are to he selected. 
These observatior~s have been verified by the fifteen- 
inch telescope of the JVashb~~rn ol~servatory. Tlie 
report was referred to the p~~bl ica t ion  conlrilittce. 

The corillnittee to confer wit11 cosnnliltees of for- 
eign associations for the atlwncement of scieilce, 
with reference to an intenlatioiial coilventioil of sci- 
eritific associations, reported that thcy hat1 succeciilecl 
ill co~~ferr ing  with a lilic co~nnlittec fro111 the British 
association. 

A motion to have the coillil~ittee dischm.get1, as it 
had completetl its tasli, having been male,  Prof. 11. 
Catvill Lewis of Philadelphia aslie,l nrl~ether the 
committee might not continue to be efficient in es-
tending courtesies from our own associ;~tioa to Irin- 
dred foreign associations. I\lany g e ~ ~ t l e ~ r i e ~ r  felt that 
some steps should be taken mllereby nlen~berv of our 
association going to El~gland may bcco~ne menibers 
of tlie British associatiori mllile there, ant1 a like 
courtesy be extended to members of the British asso- 
ciatioil whilc in iimerica. IIe therefore snggested 
that the action 011 the rnotion to discharge the com- 
mittee be deferred for the present, in tlle espectatiorl 
that arrangements would be rnatle for the Iloldirig of 
joint meetings by the tn70 great associations. 

Mr. Trelawney Sauiiders of London, Eng., said lie 
should like to respond in a few words to the kinilly 
sentinle~lts that had been expressed fronr tile plat-
form. As ari Englishman, he  said that he was 
delighted to hear the sentiment -a general senti-
ment, he  thought, or it would not have been es-
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pressec'l 11ere -wliich had been uttered. ''YOU can~e  
from u?," said Mr. 8anndei.s: "if you retnrn to us, 
you will meet a ~velcome .slrich lias in it as rriiicll 
warrnih as tint ~r l l ic !~yon Ilare :~ccorded to us. 
upon all occ:tsions, n-l~etiier they be i~iteriiational 
or inter-.scientific, I assure yoit tliat the ~1rneric:lil 
people, particulai,ly l.he Englislr-s]ir:t!cing American 
people, n~il l  find a cordial greeti~rg or1 the par1 of any 
Englislinlan to wl~onl they appeal." 

Tlle chair ariiioilricecl illiit !he iiloiio~l lo discharge 
the comnlittee llail been witl~(l: 'alr~?. 

Tlle only other res])o~ise to il~:, c ~ l i  for rc3por.ts \ras 
niade l)y Professor P n i i g  of the cni~:~nittee in reln- 
ticiri to daty on scier~t.ific booi;s. Ilo said illat tllr 
eomiilit~tee lind preliarcd, and, he belie\-etl, l ~ a d  pre- 
s e ~ ~ l e dto collgress, a bill 011 the subject stntecl, wl1ic11 
had failed to rencll co~~grcssio~inl atteiltiol~. 

TIIE111cetilig of the Stilerican association last year 
at  3Iinneapolis attractecl a larger atteiidance of bot- 
anists than itsual. Wilho~it l i i i l~ ! i  co11~11ltatio1i,a 
meeting of those interested ill botany was called, ;L 

president ancl a secretary were chosen, anti cliscus- 
sions, short coni~~riunications, and papers upon bo-
tanical snbjects, liste~icd to. The Colai~ical clitb Tvas 
111us inaugurated; ancl before the close of the session 
i t  mas decided to d o  \v11:~1 Iras ~)ossible t,o secure a 
l a g e r  attendance of botnliists at  tlie nes t  gathering 
i r ~Philadell~llia. 

Although during the inti.rin1 tlieprospect of a good 
attendance at  the Pliilitrfell~l~iaineetirlg had bcen 
Ettir, the most satlguine nore iurprihed to fi~ld, tllat, 
as early as &Ionday precc?tlirlg tlle opelling, a nurnber 
of botallists had arrivetl ill the city; and by the fol- 
lowing day a iarger gatl~ering cofilrl 1lar.e beer1 a5sern- 
bled than tlle total attendance at Minneapolis. 

The first ~ n e e t i ~ l g  the w11ich several of club, of 
nere  heid betmccii Friday and Wednesday, was re-
spollded to by ari attclld:tr~ce of about thirty, -a little 
below the average attenili~llce for the subsequent 
lucetirigs. l'rof, IV. J. I3eal of Lansing, 31ich., tlie 
presideat, took the chair; and Prof. J. C. Arthur of 
Geneva, N.Y., was appointed secretary to fill the 
v:lcancy caused by the absence of Professor Coulter. 
A paper by Dr. N. 1 2 ,  firitton of New Porli, on the 
composition' and ctistributioll of the flora of New 
Jcmey, was rend. The surface-features of the state 
were given, ancl the conesl~oilclil~g\-eget,ation tle- 
scribed. Tlle marl< of cataloguing t l ~ e  platlts is being 
dotie under the supervision of the State geological 
s?lrrrey. The list at present lias rcaclled the \'erg 
large total of nearly fif~g-five hundred. 

Prof. C. R, Rarr?es of La  Fayette, hld., sllolie of 
the course of the fibro-rascular buntlles ill tlie leaf- 
hranclles of Pinus syI\restris. The two needle-leaves 
at  the eild of eacll sllort lateral axis contain each a, 

paired bundle. The cl~iestion at  iss~le n-as whether 
this structure represented one or a pair of bundles, 
or wlietl~er it might not be a scgmenl of tile fibro- 

vascular ring of the stem. A study of the early 
stages s1lon.s that  the first change in tlit: stem is to 
divide the fibro-vascular ring into halres at  right 
angles to the plane of tlie leaves; and subsequently 
these divide again, sending one brancli of each to 
each leaf. The paper lecl to much discussion by Pro- 
fessors Bucl<l~ont, Blacloskie, and others. 

Dr. Besscy of B~nes ,  Io., clescribed the opening 
of tlie flo~vers of Desmodiu~n sessilifoliam. Tlley 
expand partially in the usual manner, tIio11 t'ernain 
statioilary till a l~ar t ic~t lar  sensitire spot at lhe base 
of tile ves i l l u~ l  is touched by all ill?ect, when the 
~vings and lieel clescend \vilh a jerk, tllo statne~ls are 
released, aricl the insect clusted with lmllen. 

Professor Macitlosliie of I'rincetol~, x.,J., clcscribed 
the nlcthocl of cross-fertilization of Gera~liuulrnacu-
Iatmu by bu~l~blebees. Professor Ilitclley of Itllaca, 
X.Y., spoke of the torsion of stenls of EleocE~aris 
rostellnta, and also on tlic protogyllous cllaracter of 
sorue species of IIgrioplrylllun. Mr. liTilliam H. 
Sealna~l of lVashington, D.C., advocated the nse of 
rat,her thick oblique sections in studying tile struc-
ture of the fibro-vascular i)iuidle, -a nlethod that 
calletl fort11 a very strong protest, 

Professor TV. J.  Beal gave a pxper concerning the 
mau1:er in wllicli certaiu seeds bnry tlleniselves be- 
neath the soil, which was cliscus3ed by Professors 
Ikssey, Rothrocli, aud others. A paper by Prof. TV. 
R. 1,azenby of Columbus, O., on the prolificacy of 
certain weedy l~lailts, embraced careful estirilates of 
tlie average number of seeds produced by iudividaal 
plants among varions kinds of weeds. Dr. J .  T. 
Rotlirocl< of l'liilaclelpl~ia adtlressed the club on some 
pllases of nlicroscopic morli, alluding ~ar t ica lar ly  to 
~i~icro-pl~otograpliy, investiga-its importance to the 

tor, and the ease of execution. 


Dr. i lsa Grny called attention to the interesting 

discovery of Mr. Meellan regarding the inode oE es-  
posirig the pollen in the common sanflower. IIe had 
found, that, contrary to the teachirigs of the text- 
book.;, the pistil and stiunens clevelop together until 
re:rcliing full lengtlr, when the filanlents rapidly 
shorten, and the aritlier tube is retracted, exposing 
tile style covered with llolien, the further cllariges 
being the same as nsltallg stated. Tllis 3Ir. &Ieehan 
construed to be a device for self-fertilization; wlrile 
Dr. Gray shorved, that, altlloi~gh bees carried pollen 
from oile flower to another of t,lle sanle head, they 
also carried it fro111 l~ead  lo llcxd, ~vllich constituted 
crossin: in the fc~llest sense. An  interesting discus- 
sion followed, in wllicll I'rofessor Beal suggested lliat 
all excellcllt experi~nent ~ ~ o u l d  be to coyer up the 
heads, and ascertsin if ;illy ferlile seeds were pro-
duced. Dr. Gray tllonght it very likely there ~ o u l d ;  
for, when cross-fertilization is not effected, self-fertil- 
ization often talies place. Mrs. TTTolcott had provecl 
tllis to be so;  for, in covering up tlie flowers to lieep 
birds away, she found t,liat plenty of seeds were forn~ed. 

Dr. George Vasey of TVasllingtou gave some notes 
on the vegetation of the arid plains; vvhicll was fol- 
lomed by observations on the curvature of stem3 of 
conifers, by Dr. Hessey, in which lie noted the bend- 
ing of stems one, two, and even three years old. 


