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physical elews, amd which was here named the Japanese Current,
from its analogons relation to Floida and the Satlantic Gulf
Strewm. This Gult Stream of  the Pacitic was then traced by
direet obsenvation aud inference, trom numerous suthorities who
were quoted, across the entive breadth of the Pacific, to the N,
coust ot America, s offect on the chmate of Sitka and Prince
Willia's Soutd were shown to be shwilar to that on the coast of
Norway.  ‘The temperatare and the wiecks of Japanese junks
the dnft of timber to the Sandwich Islands, &e, proved the cir-
culation of the waters around the lut. of 30 2, to be the same a3
in the other thennad svstems described. The ovenn waters flow
southward, down the Ameriean coust toward the Bay of Panama
or the Great Bight, formed by the American Isthmus; and the
new and very important curvent was then desciibed, and the
numerous authoritieson which it might be established were quoted.
It is a zone of easterly drifi, between lat. 502 and 60° N,
extending all actoss the Pacitie, from the Pellew Islands nearly
to the Bay of Panama, and was nameid the Equinoctial Counter
Current.  This sineular current has an exact telationship to the
Guinea Current, on the opposite side. The ongin of this was
supposed to be due to the action of the N. NLE. and 8B, trade
winds, foreing the waters up to these Iatitudes, cause them to
reverse their normal action: amld thus the waters appear all to
flow toward that ane point, of such wreat interest at the present
time,  The navigatim abont Panama was shown to be very erit-
ieal and difficult. Respecting the question of the Tavel of the two
oceans, if it were not for the counter current it mizht Le reason-
ably snpposed that the Atlantic waul The several fuct higher than
the Pacific, from the waters in each orean being drifted to their
western sides, but whi ‘h are thus almost exactly balanced. After
some complimentiry remeuks from the President, the mecting
was adjourned.

On Frivsson’s Hot Afry, or €aloric Bncines by William A,
Norton, Professor ot Civil Boagincaii..g in Yale Coll:ge.®
"The engines of the Calorie Ship Erisson consivt of four large

doubie evhnders, “tanding in atore-and-aft line: two before and
two abatt the shaft of the paldle wheels, aml working in pais
upon it.”  Each evlinder is double, the two cilinders being
placed one above the other,  "Uhe lower one, which 1 the larger
of the two, *s ealll the working evlinder, and the other the sup-
ply exlinder.  The working cylinder is eutitely open at the top,
and the snpply evlinder at the bottom,  The pistons which play
in the two eylinders me connceted by eight stiong iron coluning,
and move up and down together; the length of the struke is
therefore, of necessity, the same for each, viz: 6 feet. For the
sike of distinetion, the piston in the woking cylimder is called
the wotking piston, and the piston in the supply eplinder the
supply piston. Underneath each worhing cylinder is a furnace,
which heats the air in this cylinder beneath the piston, and by
thus increasing its expansive foree, finnishes the motive power of
the engine.  The expansive force of this heated air drives the
working piston up, and with it the supply piston. . Dwing the
ascent the air above the supply piston which is compe essed betore
it passes through a communicating pipe into the working c¢ylin-
der, and receiving an accession of heat keeps up the ascensional
force. When the pictons have 1eached their highest point, a
valve is opened by the machine, which establishes a free commu-
nication between the compressed and heated air under the work-
ing piston and the evternalair; it flows out, and the two con-
nected pistons descend by their own wiight, It is to be observ-
ed, however, that the mechanical eflect of this descending weight
is but a compensation for the diminution of mechanical effe:t
produced by the came weight in the ascent, and that the weight
of the pistons therefore forms ne _ art of the real motive power of
the engine. :
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Confining our attention to the pair of double eylinders posited
on cither ride of the main shaft, i the vacant. space between the
working and supply evlineders is placed a honzontal working
beam, turning upon a shatt lying bhetween the two double eylin-
ders.  Oue of the supply pictons is connected with one end of
this working beam and the other with the other end; by means
of finks and connecting vads: and so, by the alternate action of
the two working pist iy, a reciprosating novement is communi-
cateld to the working beam. It will be seen theielore, that one
double cylinder, with the nocessary appurtenances, constitules a
single acting engine, and that e« ~ contiguous puir of double
eylinders, standing on ecither side of the main shatt, by the con-
nection of ther pistons with the opposite ends of a working
Leam, form a double acting ennine; that they accomplish the
same end as one double acting steam engine,

The shaft of the paddle wheels of the Erieson is, aceordingly
driven by two double ncting engines; one before and the other
abaft the shaft.  Bach of these engines lhas its separate working
beam. The power is transferred from each of these working
beams to the shaft, (which, it is to be observed, is considerably
elevatel,) by means of a conneeting rod prissing from the nearer
end to the crank of the paddleshatt.  The two conneeting rods
are attached to the sane erank-ping and the 1elative poson of
the shatt and workine beums s such that each of the eonneeting
ronls has a mean desiation of about 45 2 from the vertieal posi-
tion, and wlhen ote rod is passing the dead centie the other is
acting upou the shatt with the mavimun leverage.

From what has been stated, it will e seen that in studying
the escential theory of the new engine, we iy couting our at-
tention to one of the donlde cvlinders with s aecompanying
mechanieal arrangements, which taken together form one singlo
acting engine.  The essential puts of ths engiie are shown in
the annexed diagram, which is a copy of Ericssou’s representa-
tion of the stationary engine.  These ave, respeetively, the double
evlinder, with the pistons and piston rodss the furnace, a large
vessel commmunicating by pipes with the top of the supply evlin-
der and the bottom of the working ey hinder, eallod the Leceiver;
amd a piece of apparatus placed m the Jowermost of these pipes,
called the Regenerator.  'The working piston in the engines of
the Eriesson, has 4 diameter of 14 foct, anid the supply piston a
dinmeter of 11 fut 5 inclws, The rtio of the areas of these
pistons, and therefore also  the ratio of the volnnes ot the two
exvlinders is as 3 to 2. The working piston is six feet deep, and
coneave underneath to it the exlinder-bottom. The top an:d
Lottomy, as well as the sides, are of sron, but the spaee between
them is filled with gy psum and chareonl, noi-conductors of heat.
The packing of the pistont is at the tep.  The working eylinder
is of necessity prolonged six feet bedow the position of the top of
the piston when at it~ lowest puint, thus formmg a large vessel
called the heater, or heating chamber, into which the air passes
from the r1eceiver. By this armangement the packing at the top
of the piston never cotnes iuto contact with any  portion of the
cylinder that is touched by the hot air.  The grate of the furnace
is five fect below the apex of the dome-shaped cvlinder-bottom,
Anthracite coal is used, and acts by radiant heat alone. 'The
supply cylinder is merely a great condensing air-pump, which
forees fresh air into the 1eceiver, to be thence transmitted to the
heating chamber under the working piston.  The supply piston
is furnished with thirty-six self-acting valves, which open upwards
and through which the air is admitted into the cyhuder, in the
descending stroke of the piston.  During the ascending stroke
these valves remain closed, and the compiessed nir opens anather
set of valves at the top of the cylinder, aud flows along the con-
necting pipe into the receiver. These two setof valves may be
called respectively, the outlet and the inlef vales. The valve ar-
rangement represented in the diagram is a little difforent: both



