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moulcl spccclily be replaced by that of the threc 
D's, -drill, drawing, ancl (a)droitness. A t  
the close, Mr. J. 12. Lowell, the American 
minister, spealcing xs an ex-professor of IIur-
unrcl, rnovecl a vote of tlianlis; which was 
seconcled (in Frencli) by Mr. Riiisson, director 
of prin~aiy eclucxtion in France. Mr. Augr~ste 
Couvrcur of Eclgium supported the motion ; 
thanking also Lorcl Carlingford and Mr. Alun- 
della, the Englisli government representatives 
of the education department, for their presence 
there that day. There nerc about fifty foreign 
delegates from countriest n ~ l \ ~  (inclucling 
Japan xnil Crxzil) , attending this conference, 
the l~roceeclings of vllich will be prtblished in 
the course of the aatamn. Tlie co~lfeience, 
after being opened by Lord Rcay, divirlecl it- 
self inio four sections, which sat siniultaneons- 

f ro~nten to one ancl from two to five for fire 
claj s ; and we corlclride this article with a list 
of some of the more important snbjects on 
which papers niere read and cliscussetl. lo. 
The conditions of llealtli\- eclucntion ; 2". I u -
fant traininq anrl teaching ; So. Technical 
teaell i~~g Piofessor TTToodn-ard, of all l\incls ( 1 9  
St.  Louis, U.S.A., anlong others) : 4". The 
methocls of tcavliing the ditkrcnt hraiiclies of 
ph j sical ai~cl nzttr~ral science in elementaiy and 
otller schools ; 5". Tile teaclling of mosic ; 
6". Bluse~uins, libraries, etc. ; '7". Training of 
tcnohi~rs; 8". Inspection anil examination of 
scl~ools; 9". Organization of elementary edu-
cation ; 10'. Organization of intelrnetliate aiid 
higlier ecl~~cation nni-; 11". Organizatio~l of 
velsity cclucatioa; 12". On the teac l l i~~g of 
agiicultriral science. 

J i T ~ ~ , ~ 2 ~ a ~ ~LANTC'AILFEXrcE. 

Hrl  lLTVA17-SIGNII LS AT T H E  ELEC-
TRICAL E X H I B I T I O N .  

Baroxa- tlie interesting featrrres of the Electrical 
exhibition are the different systems of autonlatic 
electiic railmay-signals, designed to render collision, 
ancl wreclis impossible. One system, alreacly in quite 
extensive use, is tliere illustrated in its application to 
tlie running of trains on tlie block system, on both 
single and double traclts, to the approaches of a 
crossing of two roads a t  the same grade, and to va-
rious conlbinations of switctles arrd s ig~~als ,  whereby 
a signal cannot be set so a> to 'clear' a train until the 
switcl~has first been t ~ ~ r n c d  in the proper direction, 
axid by this very niotio~i lias automatically unloched 
the signal-lever. If through ally obstruction or 
failnre in the connections tlie switch is not thrown 
clear over to its proper position, tlie automatic elec-
tric unlocking actio~i mill not respond, and the sig- 
nal callnot be turned to let the train proceed. The 
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application to a crossing of two roacls at  grade is very 
ingenious. The four approaches are guardrd by 
switches, almays left open wheu not in use; so that a 
runarray locomotive, or other clestrnctive intrniler, 
wonld be switched rooncl upon a side curve, oa t  of 
barm's way, as far as the crossing is coricer~ied; ant1 
the signals are loclred fast a t  ' clanger' as long ns 
these smitcl~es are open. Upoli the approach of a 
train frorrl any of the four directions, it anrrourices 
itself in tlie signal-house while still at  a consiclerable 
distance; ancl t11e11, if the crossiiig is clear, anil tliere 
is no previous a~l~loll~lcell le~lt  from either of t21e other 
three direct,ions, the signal-rnan in his loolio~lt-hoilue 
turns a lever, which, by pneumatic action, closes the 
switch for the approachirlg train. This same levcr- 
nlotio~l IOCBS a11 the other snritclies opeli; so that, the 
niarl coultl not, if he  would, let any other train ap- 
proacll the crossirlg till this one hat1 passed. If the 
switch closes safely, an  antoruatic electric circuit u ~ i -  
loclrs tlle danger-signal lever for tliis one switch. Tlie 
man tlien turns it, arid the11 clears tlie track for tlie 
o~icollling train, \~~hic i l  call thns pass safely willlont 
stopping. If trains approach, ineannrllile, from other 
directions, t , l~e danger-signals ancl open switches -
~vl~ic l i  sig~ial-mail himself callnot unlocli till the  t l ~ c  
train has passi.d t,he smit,cll begollcl tile crossing, ant1 
aut,onlstically n11loc:ted thc?~n- prevent ally other 
train from gettillg to the crobsing. 

I n  r ~ u n ~ i ~ i g  upon tile bloclt system, it is so arranged 
that  a tr>rin enterir~g upoll each section, :~ulonlati- 
cally closes there a green waniillg-signal and a red 
da,nger-signal for any follo~virlg train. As it leaves 
the sectiorl, it autornaticnllg signals l)acli, aud ope11s 
the red daliger-sigrial, bnt leaves tile green vvarrling- 
signal till it lias left the nes t  section, two blocits 
ahead. Tlie actio~l of 2 train, then, in leaving one 
sectiorl and entering on another, is to set the tno  
signals tliere, and to signal back one blocl~ to operl 
tlie red signal, and two bloclis to open the green. 
The engineer of a f o l l o ~ i n g  train, upon seeiri; a 
green signal, ~c i l l  lirio\v that a train is somen-here 
011 the section next but one alread of him, and vil l  
run  cautiously; and if, up011 reacllirrg the nest  sig- 
nal, Ile finds both the green arid the red, he  mllst 
stop till tile train ahe:rd has opened the red orre. 
Upon a single-track road a similar set of sig~rals is 
given, on the other side of the track, for two bloclts 
alieacl as well as behind the train. The auto~natic 
train-sig~lnlsare all given through pairs of insulated 
rails, across ~ ~ l i i c h  will close any pair of car-~~-1leels 
an electric circuit; and they are so arranged, that, if 
the battery fails, tlle signal goes to datlger thro11o.h 
the action of gravity, and so rernai~ls till tllc trouljle 
is remedied. This system depends principally, for 
safety, upor1 the watchfulness and certainty of tlie 
engineer in reading the signals correctly. 

Another conipany exhibits a system ~vliich in sorrie 
respects is superior to tliis in avoiding tlie danger froun 
sleepy or inattentive engineers, or from the difficultj. 
of reading the signals in stormy or foggy weather, :tnd 
the trouble from batteries giving out or getting menk. 
Each locomotive carries its own battery in the shape 
of a dynamo, driven constantly by a s~nal l  steat~l-en- 



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-


