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PrOved baseless. It wvas said in 1869 that one telegrapli wireCould
fou "eyer take more than one message at a time, but now

rye five, and even six messages ean be transmitted and cross
a el notler on the Sane wire. l11 1870 it wvas deciared beforea eect (1Omm1ittele that the teleplione would neyer coîne inito
fiera 1use. At the Paris Exhibition iii 1878 a French. scienti-
the au called the electric liit 'l an exhibition craze," and in

fol('-iOWng year another man of science said that it would
bev be used in dweliîîg houses. But it shouid lie remewn-

eredl 11h extenuatioî, that the telegraph shared similar negleet
Unlamurderer hiappened to be captured by its agency.

alea n ra rolmiow awaiting solution, and is, perhaps,
and y 80ived. An arrangement is wanted in which. largePoWlerfui. quantities of eiectricity miay be stored aud trans-i lorted By the use of such celis and accumulators the present

igtWouid at On~ce obtain a more secure position, for the cur-
letor.9eneratil)g theM couid then be drawn from the accumula-t 'ustead of directly fromn the machine, and thus the in-

e~in the production of the latter wouid not be conveyedto the h'ght Accumulators are aiready made by M. Faure,
a ,9~~~ 0 far, have flot found extended application. Whena entll' ,troug and practicable storage apparatus lias been in-vnethe laSt step in the triuimph of electricity will have
nMade. Electric-power couid then lie brouglit to us fromnany p'art of the worid. Indusirial iNeïos.

CBRONOGRAPH FOR ENGINEERING PURPOSES.

* 1 5 heBY NV. R. ECKART, C. E.
ln tg chroniographl iilustrated, the tracera, both for record-

ifa nsas well as the veiocity curve of the engiie, are
edOf fiat strips of spring steel, the axis of each being pivot-

1 rlotiotni end on adjustab1e screw cexîters to preveut loat
to th *By mneans of a smali steel wire ani weiglit extendingias d le OPPOsite side, the tracera cati be mnade to btar as lightiy

pessrabie on the paper, and when properly adjuisted the
the 5Ur i oiy suflicient to rernove the ianîpblack with which.~ Paîer iS Coated without touching the paper, tlîereby leavingfieWhite bine on the dark background with the ]east possible
d- .Ilptiofl of motion. The whioie la permailentiy set by

" 1 19gthe face in sheliac.
1elecata< ofusing a pendulumi for producing (through an

ohr guleth th e marks spaciug seconds ou the paper, sýomeeat foud tat would admit of coînpactniess and portability
asiiîYol necessary, as the ciîronograph was to be uised not

luth thle surface where the umigengrines were situated,
at to le adapted to undergrounîd use.5tier 111umerons experimenta, the use of a vchronoscope (or

l tiQr), sncb as is to be had for timing horse races, was made
Obase~55tryrsis (See Fig. 1, front page). A Stand

%tanchb. P ate upon whicli the timer was placed hiad a brasa
I eo( h 811Pniîg a fine piatinuin wire directly over the

s n~1 ~i wire, when at rest, bore on a piece of piati-eta ue i a rubber insniator projecting fromn the
i letr enadliof these wires being connected through the

t ~.flgnet on lâle clironograpli to a two-cell hattery. A
levoi -tWal aiways Mmed, except wlien the hand of the timer,

0rr n oce every second, swings the suspended wire free
l7 thbt Oletal bearing at the apex of the triangular notch cut
ec fio e be guide piece ;as contact was broken every revolu-red Seconsd hand, the armature of the electro-magnetrftued th saine by a aide miovement cf the steel tracer

'%va iepeae paper of the drum. Thie ssjediDg

Mr7an was covered with a glass case.
Itin gs States in a paper read before the Franklin In-

%Ui3c a rf Hilgard used a chronoscolie for tise Navy
j oivtl aat. 1 h ave fouuid no trouble in speediug the re-

apart, bof 6" diaineter, umtil the second marks were 20
Iiecl Prtl bu for practicai use, a iengthl of tlsree to teil
that a (diiending somiewliat on tise engine speed), was ail

d.h . esireil, ;itllIvi.eo tnadselsaewt
4 th ilio hudred1ischanges of motion talKing placekid reOn OfiIe.tlousandti lpart of a second were easiiy read

tiSe ed Withlout trouble, ami tie crossing of bines due totoo fedstl*ok reei5 revolution of recordiug dium duriiîg, onebe of te ete eto. ngen gine was avoided. Tl'e use of the susali
t0 tracit on tise tracer cari iage, to raise for ain instant

d po. inlîter off of the druim at any desired point, was0 eir l~ary il, determning the eflects of eiasticitv in tise
tie uad variation o~f motion, where a /onq' lne of

puinp rods wvas uised, and was aiso found useful iu fixing,
positiveiy, the exact point of closing or opening of the steam
valves of the engine independent of ail reference to the indica-
tor carda- taken.

Two drawings givinüg dillerent views of the chronograpli as
constructed and used, are attachied to this article, exhibiting
details of conîstruction to compiete what otherwise might be
considered a defective description of the instrument.

Tise instrument lias been succesfuliy applied to several of tlie
different types of large pumping engines found on the Com-
stock Lode, sucli as direct-acting fiywheei engines, geared
pumnping engines, and the "I'Davy engines; it hias aiso heen
used to determine the motion aud relati1ve motion of pump
rods. and pumips some 2,5i00 fect below the surface engine
driving saine. and at intermediate points. The resuits are
exceedingiy interesting and instructive, and as numerous mndi-
cator cards were taken from the engines and pumrîs simultn-
neousiy with tise motion diagrams, nearly ail conditions of
motion and power, duringr the time uuîider consideration, were
defiîîitely determined, and may liereafter flormn the suiîject of
other papers wlien titile wiii piermit.

Some very important resuits of the elasticitv of long pump
roda are cleariy set forth in one case :A rod at a point 1,800
feet below the Surface showed a positive pause, wbile the en-
gifle driviiîg it waï nearly at its point of maximum msotion,
an'ti pumnps attaclhed to the roda may have and do have strokes
in excess of or deficient to the sfrok-e of engiw, drivinq sami',
anîd to ais inîpco-tant exicî. Hence, 1 think, it can be
definitely stated that any consideration of motion of puînps,
or discharge capacity of samne, driven hy a long line of puirnp
rods iîased sîpon tile motion or stroke of a surface engine alone,
wiil lu no way be even afîproximate. unleas the eiasticity ani
etièecta, of couiiteýr-1laiîcing l'y balansce bobs oms that eiasticity
la also cousidered.

'l'hie efferts of' différent degrees of compression upon the
engilses anîd umotion of the pump roda lu passing the ceusters
have been cousidered, aud the diagramas clearly show the
imîlportanfe of* coîîsidering it in connection with tise strength
of the ioda amui balansce bobs.

'l'lie iatest use of tise instrument iii coujunction wîth an
eîsgime test lias beers to (ictermine, if possible, the rate of
condJensation of stearr per second, iu the steain cylinders of
a puinping eîsgiîse, wvlere the change of motion dlue to each
fractiorsai part of the itroke was, deteriîîied. Aiso, a ten hour
exîleriluent triai, to show the econoniy of compression as
compared withi a îen houir trial of tue saine engine on the
s1scceediisg day wbsere no comnpression was used (otherwise ail
conditions bcing similar), lias been mnade, wien charnges of
velocity of piston were determined by the chronograph.

While it is weii known that a 'oînmittee ut the Br'itish
Associations apîîlied a chromuograpis of Morin's type iii 1843-4,
to the determination of the vclocity of piston for a Cornish

,Ptimp Engine, 1 believe tisere was no application cf the
Inàtrument to the roda blow grouinI, and, from published
records at my conimand, 1 ani led to believe that tisis ia the
first application of a chronograph of sensitive construction
ever nmade to Dit work, aud the otiser purposes s0 briefly
mentionued. -Scîentilc Asciaî

MAGNETIC PREPARATIONS 0F STEEL AND. IRON.
Many investigations upon the relation between the mole.

cular conditions of iron aud steel produced by heat, by torsion,
and by aiineaiing processes, aîîd the resuiting changea in mag.
netîc conditions, have been made. It appears frons the paper
of Louis M. Cheesîssan that t.he etl'cct of meclianical hardening
hias usot been properly investigated. and tîsis paper contains.
the resuits of his investigation upon this point. The method
of researchi consisted simpiy in determining tlie magîsetie mo-
ment of the magnetic bar after it had been subjected to weib
îievised mechanicai pressures. Tise resuit of bis 'investigations
is summed up as foilows : Iron in a mnechanicaliy bard condi-
tioni eau receive more permaînent magnetism than in a soft
condition. The magneictc moment of a steel magnet in a nme-
chanicably bard condition is greater or sialier tieni ini a soft
condition, according as tise ratio of its "lianseter to its iength ia
bass or greater tisan a certain litnit.-Aît)i. &~r P< 1sik unud
Ch4'snie.

Sharp castings are olitained from cast iron holding too mucli
phosphoruis to be good for piîddling or for castings requiring
strength. Sucll metal is vvry gouil for orisaiueiîts having ne
strains te Isear.


