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te whst lu steain engine practice, is known as the "1angularity
of the connecting rod." The figure shows tbe crsnk snd rod d.
connected. The crank la exactly at right angles to the center
liue, having passed juat baif the distance froin aide to aide, or one
quarter of a revolution ; the rod, too, in shown as having passed
jubt haîf way along tbe alot, snd wbile tbe rod, if running down,
would toucb the renter of the circle, it will hy no means reach
the crank pin. This a' angularity " makes a distortion in al
parts of the figure.

Tbe firat thing that presents, itself to, the mind affer a couaider-
ation of these points, is to devise some apparatus by which both
ends of the conuecting rod shall move at the saine rate of speed,
and where when one end la at haif atroke the crank shall be at hal.f
stroke also. Tbis may be doue by an adaptation of what la called
the slotted cross-head lu combination with the connactiug rod.
The alotted cross-bead la uaed upon steai engines to avoid the
u.se of tIse connecting rod. It uaually consista of a T.shaped
piece, lu the horizontal portion of which there is a siot iii which
the crank pin works. The upright portion travels in a siot to
confine ît toa straigbt hune. By fasteninga connecting rod upon
the lower.portion of the T sud allowing the crauk pin to pans
througb s alot lu t.he the eud of the rod, we have a machine
wbicb at firat sight, appears to draw perfect ovals. Fôr couvenience
of working, it la best nmade by using a square trame working in
guides, with a alot for the crank pin iu one end. The solidliues
in Fig. 6 show an apparatus of this kind. When this instrument
la made witb a rod four or more diameters long, the figures drawn
by any point upon the rod are so nearly accurate that they may
b. used as true ovals lu aIl ordinary work.

Both ends of the rod have the raquired motions ; wben the
crank pin is at right angles, the fraîne, and of course the back
end of the rod, bas moved through juat baîf of ifs travel. Stop-

ibere in Our reasoning, we should at once be led to conclude
that a true oval or ellipse was formed. Sucb, bowever, is not
the case. The figure is an IIegg oval," with the large end re.
versed sud the point toward the crank. The reason for this is
fouud lu the fact that froin the p oint A to B the rod introduces
a sinai sud independent anguarity of ita own, wbicb, as the
back end la moving with the crank, produces a reverse effect up.
on the figure wbich it draws. Even with this fault the instru.
meut is s somewhat useful one, as it is much more easily made
than a pair of trammals, sud will do reasouably accuraf e work,
as we have raid.

Tha instrument, by the addition of another cross.bead for the
pencil to wark lu, cen be made to draw perfect ellipses. It then
becomas much more complex sud difficult to make,-as well as
to manage, snd it can hardly ha said to be a practical machine.
The dotted hunes lu Fig.: 6 show bow the extra cross-head may be
spplied. It la fssteued acrosa the frame at the middle point of

any ellipse that may ha desired, sud the point of the pencil la
compelled to travel lu the slot. This cross-head may be made
ta fasten lu any desired position uipou, the fraîne. With this
arrangement the p oint wbicb, describes thse ellipse bas exactly
tbe saine longitudinal motion as the crank sud the angularity
due to ita distance froin A. If the guides G G G G are connected
over the top of the machine sud the crauk attachad to a cross-
place bahow it, it wouhd flot be an uuhaudy instrument, in aithei
of thse forins we have descrlbed, for drawing large avals on work.
iug drawiuga, etc. It must be remambered, however, that lu iti
first form it ouly produces a very close approximation to tht
ellipse.

THE PARUS UNTER!ATIONAL ECLECTRlICEXHIITION.

The plan of the forthcaming elactrical exhibition at Paris ik
beingrapidly matured by M. Berger sud M. Cochery. Ther(
wili ha several electric rsilways, iucluding a lina starting trou
the Place de la Concorde, sud traversiug the Champs-lysées or
a viaduct, then entering the Palais de l!Industrie sud terinuat
iug at the grand atairoasa in the western extremity of tIse nave
During part of its course it vil also ru througb au artificia.
tunnefl igbtad by ehectric lampa. Messrs. Siemens Brothers wil
probably coustruct it, sud the coat la expected ta, lie betveex
200,000 sud 280,000 francs. The basement of the palace viii bE
reserved for large machiuery sncb as dyusmo-electric M achinai
aud p ime movera while the galleries of the firat floor will ba de
voted ta the innumerable applications of ehectriclty whicb havi
beau made lu meent yaars ta polit. aud comman life. Âpart
ments will b. fitted up vitb call-bel, telephoues, fire-alarma
etc., sud illuminated by electrie lampa, iu sncb a mannar as ti
display to best advantage the manite of thase cautrivauces. Fa
tIse elactria light, provision bas beau mada ta, supphy 800 horse

power of energy, and it ia eatimated that this .wiil enable no leus
than 600 lampa to be lighted aimultaineoualy.

We observe that a proposai bas been znooted lu America to
hold an international electrical exhibition there in 1882.
Steam-power will be furnished at a llxed rate. i

Applications for space by those intending to send objecta to
the Paris Exhibition will be received until Mardi 3lat. There
will be nio charge for space.-Londoa lSgineriêg.

TRIS ELECTRIC LIORTIG 0F IMME.

At one of the sessiona of the American hIatîtute of Xining
Engineeis, in Philadeiphia, the Ediaon ayatem of electrie light-
ing, aa applied to mining, was described by Mr. A. O. Moaes.
The method adopted la very simple. Wirea ru direct from the
dynano-electric machine to the different workings, aupplying
liglit to the sbaft on their way. Each lamp may, if desired, b.
immersed in water, or May be protected front fracture by a courae
wire screen ; the connections can all be made under water, and
thua la mpa may be put in or ont of circuit witbout the alightest
danger from the electric spark.

Far too, much importance, the apeaker thought, haa bean
attached to the consequencea that may ariae front leading wires
into mines for conveying electricity, uotably by such a' higb
authority as Mr. Preece, the Engliah telegraph engineer, but hia
deductions are not sustained by facta.

One of the mont important advantagea of the electric light in
coal mines is in obviating the necesaity of hlfrmetically sealiug up
oli or tem-porarily abandoned workings. Another ia their
prompt availability at timea when ligbt la of the moat vital im-
portance, when many livea may be in jeoîardy after exploaions,
and dangers are niultiplied on every han , when everythiug de-
pends upon immediate and vigorous action ; then the weakness
of ail lamps that require to be fed witb air asserta itself.

PHOT0GRAPHS IN NATURAL COLORS.

The aunouniceruent la again made that a proceas has beeu
diicovered for taking photographa poaaeaaing ail the brilliancy
and delicacy of the natural colora, sud an exhibition of pictures
thus uaturally çolored has juat beeu held in London. According
to the reports, the colora are produced by the action of ligbt
alone in the camera, aud owe uothiug whatever to the artiat's
brush. In the photographs exhibited, the coloring appeared to
be quite true to nature, sud delicate toues and shades were clear

*to the view. The fiesh tint waa exact ta life, sud full justice
waa done to gorgeons regimentals. The protruded tongue of a

*dog iu one of the photographa possessed the exact color of na-
ture. Somne of the guesta, says the Engliah Mochanwe, inspecting
this collection, and not fully acquainted with the character of
the latest invention, took it for grauted that the work was doue
by skillful, artistic hands on ivory sud other material, and could
scarcely believe their eyes when informed that the color, Mi
much as the form and outline, was produced by the light of day.
Careful investigation, however, would then show that humai'
handicraft wus not in it ; for there were touches and affecte
which nsture's pencil of ligbt could alone accomplish. The
contention is that photographa colored by artiste, however clever,
must be more or less Ilmonotonous, bard, untrua to nature,
snd to tha originals."'

The process was discovered, it is said, by a French scientiat,
but bas aince undargone improvemaut by the proprietor of the
procesa in Englaud. If the naw systain proves an unqualifled
succasa, the reward will not have been reaped witbout much
labor in the psst, for numerous attempta, have beau made to in-
duce the sun-pencil to fix colora in the picture it draws iu the

*camera ; but chamnical sud mechanical difficulties have stood in
thb way. lu the new procea colora are aaid flot ouly to, be faith'

jfully produced, but protected from the action of Iight by being
1 passed through aboiling solution, of whicb. gelatine forma tIse

principal ingradiant, and t bat soma of the photographe sa treated
bave been ex posed for montha to the sun witbout beiug in any'

Swisa affected by the ordeal. Unfortunstely, tbe proceas ie jet
-unknown, as it is likely to be for soma tima to come.-Masnfac-
Sturer and .Builder.

3 FRsaiNG BzNziNz FROM OFFENSIVE OD(YL-According tO
r. Mr. Fairtborne, benzine may b. fraed from ail offensive odor bl
. shaking it up wefl witb quicklime-about 3 ounces te the gallon-~

Tu [March, 1881.


