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The Cornish Steam Engine.
Circumstances have put it out of my power
sooner to finish and forward to you this com-

little or no friction attending its working—so |
little, indeed, that in calculations nothing is
allowed for it, andin an engine of 75 horse
power, not more than a pint and a half of oil

steam valve opens for the next stroke, &c.
The escape of the exhaust, the injection of

water for condensation, and the admission of

fresh steam in the Cornish engine, are each

of observation happen to be on the cbntrary
side to that supposed by the observer, and laid
down accordingly on a map, it would lead to
a very inconvenient error and to erroneous

munication. It was commenced immediately
on reading your remarks appended to my ar-
ticle on page 123, in which my endeavor was
to compress what I had tosay into the small-

conclusions. Surveys made golely by com-
passes and without the usual checks for cor-
recting the magnetic variations cannot fail to
produce great confusion in the boundary lines

is used per week of 168 hours, the piston get- separately under the control of the engineer;
ting tallow. | and allowing the engine more or less time for

In thecrankengine,althoughthe steam may | condensation, is called by them giving her
be cut off at the same point asin the Cornish ' more or less “ hark.”’

est possible space; and I was satisfied tostate
merely such facts as would lead to further in-
vestigation on the part of those interested im
the economical use of steam power.

In your remarks at the close of my former
article, you propound to me the following que-
ries; which, with pleasure, I will endeavor to
answer :

First, “ Should not the double-acting con-
densing engine of 35 3-8 inches cylinder, be
consgidered of equal area with the Cornish en-
! gine of 50 inches ?’

I answer, Certainly. Tn my communication
of the 29th ult. I was comparing engines of
. the same power, giving to the double engine
every possible advantage, and yet claiming a
decided superiority for the Cornish engine.

Your other query is, “ Why is this superior
economy ?’

It is, first, because a portion of the steam
used at any time is made effective in the next
stroke of the engine.

But this will be better understood by giving
- an outline account of the working of the Cor-
nish en gine.

Sufficient steam is introduced at the top of

. , the cylinder to force the piston down; the

equalizing valve then opening allows the steam
to pass from the top of the cylinder, through
the equalizing pipe, to the bottom of the cyl-
inder ; this being but a small space when com-
pared with the whole content of the stroke of
steam, reduces it but little. The piston then
ascends at the required speed (this is regula-

i|. ted by ballast,) and before it reaches the top

of stroke, the equalizing valve closes, prevent-
ing any further escape of steam from the top
of the cylinder, the piston compressing the re-

1 maining steam until the engine is brought to

a stand. This i3 intended to overcome mo-
mentum, and to prevent the piston from touch-
ing the cylinder bead, serving as an elastic
cushion between the two. Butit also is an
item in the economy of tke engine; for this
compressed steam, filling the ports and the
space between the piston and cylinder head
generally ranged from 1 to 3 lbs. per square
inch above the pressure of the expanded steam
—reduced as above—in the descent of the
piston and the operation of equalizing, thus
requiring so much less steam for the next

| stroke.

For example, take a fifty inch ¢ylinder load-
ed to an average pressure of fifteen pounds
per square inch on the whole stroke, but be-
ing introduced at a sufficient pressure (say 27
1bs.) to expand three-quarters of the stroke,
and reducing the steam at the end of the
stroke to about 7 1bs., and when equalized, to

‘}: about 6 1-21bg. This steam, when compressed

as above, at the upper end of the stroke, will
be of say 8 1-2 1bs., pressure per square inch
on the piston, left behind, as it were, from the
first stroke, again to become effective in as-
sisting in the second stroke.

This superior economy is, in the second
place, because steam is used expansively,with
more effect,in the Cornish engine, than is pos-
sible in the crank engine.

Steam being introduced at a high pressure
into the cylinder, the piston commences de-
scending rapidly, and acquiring a momentum
which carries it (the steam valve having been
closed) beyond the point where the reduced
steam ceases to be effective, the engine will
then turn her stroke, and the piston will as-
cend some considerable distance without the
; intervention of valves ; and so complete is the
turn that a stranger to this motionwould think
the engine attached in some way to a crank.
This expansion is in a great degree rendered

effective by the mode of attachment, (I speak |

of pumping water in the usual manner with

:|: the Cornish engine.)

The engine raises a weight, and it is the de-
scent of this weight that forces or raises the
water, thus permitting great rapidity of meo-
tion of piston when steam is applied.

From this mode of operation, the balanced

(commonly called “ cornish ”’) valves andthe

engine, yet from its construction (its motion
being regulated by a fly wheel,) the same de-
gree of rapidity during a part of its stroke is:
not practicable nor even desirable. The fly
wheel shaft would break off before such a mo-
tion were attained.

Again, in the Cornish engine the power is :
applied at the extremity of the weight to be
moved, while, in the crankengine,it is applied
near the center, being subjection to a friction :
caused not only by the heavy fly wheel, but
also by the whole power of the engine press-
ing on thejournals of the shaft. And, further,
I am of the opinion that there is a vast deal
of the power of the engihe absorbed by the
fly wheel.

The superior economy is, third, because
there is not so much leakage of steam in the
operation of the Cornish engine as in that of
the double engine.

Theoretically, pistons are steam tight, but
practically there always is more or less leak-
age, and that engine to whose piston, steam !
direct from the boiler is applied for the longest
period in a given time, is of course liable to:
the greatest amount of leakage. Now let uslI
compare the two enginesunder consideration: !
let them each have ten feet stroke and ten r
strokes per minute. In the Cornish engine]
the piston will descend, steam being applied
i 1 1-4 seconds
do.
do.

in, .
the piston willturn at bottom in 1
the piston will ascend in 2
and will turn at top of stroke
and condense thesteam in . 13-4 do.

In the double-acting engine the piston will
descend, steam being appliedin . 2 seconds.
and turn at bottom of strokein . 1 second.
ascend, steam applied, in 2 seconds.
and turn at top of stroke in . 1 second.

These tables I do not pretend are mathema-
tically correct to the most minute fraction of l
a second, yet they are near enough correct for ;
all practical purposes.

By examining them it will be found (there
being in the case of each engine ten strokes
per minute) that,in the Cornish engine,steam
direct from the boiler, is on the piston 1 1-4
seconds per stroke, and consequently 12 1-2
seconds per minute ; while in the double-act-
ing engine steam is on the piston 4 seconds
each stroke and 40 seconds per minute. Hence,
in the matter of leakage, the ratio between
the two is as 12 1-2 is to 40. But this is not
quite & fair comparison, the cylinder of the
Cornish engine being larger in bore than that
of the other, the ratio between the two in this
respect being as 1 1-2is to 1. Now, by work-
ing out these proportions we find that the
double-acting engine is liable to more than
one hundred per cent. more leakage than is
the Cornish engine.

Let it be further understood, as it were, as
a corollary to the foregoing proposition, that
the Cornish engine may be made to perform her
up-and-down strokes at any required speed, or,
in other words, is perfectly adjustable, thus
admitting of the use of just the quantity of
steam required by the amount of work to be
done, or other circumstances attendant upon
any particular case.

And in the fourth place, this superiorecono-
my arises because, in the Cornish engine, the
condensation of the steam is more effectually
performed than in the double-acting engine—
a more perfect vacuum being formed.

To understand the action of the Cornish
engine in this particular, I will proceed with
the description of its working where I left off
above, in the consideration of the first reason.

After the engine has been brought to a
stand, the piston being again at the upperend
of the stroke, the exhaust valve opens, and
the engine rests an instant, the first jet of the
exhaust forcing all the water, air, and vapor,
from the condenser, then the injection valve
opens, and the fresh stream of cold water ef-
fects instantaneously a more perfect vacuum
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I have given a few reasons which I trust
will be sufficient to lead to further research in
this surprisingly much neglected subject—the
economical use of the steam power. These
are some of the points in which the Cornish

engine has a decided advantage over the

doublc~actihg condensing engine. It seems
almost impossible to give reliable mathemati-
cal demonstrations to prove all of its advan-
tages,—the best tests I know of, after all, be-
ing the indicator and the coal heap.

In closing I would wish to notice Mr. Haine's
remarks on page 147.

In his attempt to point out the absurdity of
the principle, that “the economy of the engine
is as the diameter of its cylinder,”” he over-
looks the other long recognized and universal-
ly established principle, that ‘“the piston
should move through a space of from two
hundred to two hundred and twenty feet per
minute to performeconomically.

It would be “absurd” in the extreme, to
add to the economy of an engine byan in-
creased size of cylinder, and at the same time
subtract from it by the neglect of some other
well known principle.

There are double-acting condensingengines
built by the same mechanics, under the care of
the same superintending engineers, clothed
and attended to in the same manner, cutting
off their steam at the same point, and in the
performance of which the same reputation is
at stake, as is the case with the so-called Cor-
nish engines. And yet the result is as stated
in my former communication.

I would be glad could arrangements be
made in such a way that the expenses should
not fallupon single persons—to accept a chal-
lenge from Mr. H., to the effect that the two
engines of equal power be tried next to one
another, with a forfeiture if our engines will
not perform as we say. I to besubject tothe
forfeiture if my engine will not doits work
with twenty-five per cent. less fuel than his;
he to be subject in like manner if it does.

JorN WesrT.

Norristown, Pa.

[We received the foregoing communication
from Mr. West sorce time since, and have de-
layed its publicationfor one particular reason.
A short time previous to the appearance of
Mr. West’s article on page 123, this volume
ScientiFic AMERICAN, and since that period,
this subject of the Cornigh versusthe common
Double Engine, has been under discussion,
week after week, in the London Mining Jour-
nal, and we waited to obtain a satisfactory
conclusion of the whole matter, from that dis-
cussion. We must confess to a disappoint-
ment : none of the contributors to the above
journal have explained the peculiarities of the
Cornish Engine, nor pointed out its advanta-
ges in pumping as Mr. West has done in this
communication.]
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Magnetic Meridian

The term magnetic meridian has been ap-
plied to the line or direction indicated by a
magnetic needle freely and delicately suspen-
ded on a center. These lines seldom corres-
pond to the true meridian from pole to pole,
and are perpetually varying in their direction,
not only from general causes, but also from
local effects, They frequently differ in the an-
gle of variation, even in the same meridian,
being often easterly in one place and westerly
in another. One of the lines of no variation
is considered to cross the center of Australia
to the Indian Archipelago; but this cannot be
dependedupon. However delicately needles
may be balanced in the northern hemisphere
they become sluggish in their vibrations when
brought to the southern hemisphere, in conse-
quence of the tendency of the south end to
drop, owing to its proximity to the gouth pole

and its consequent increased influence ; there- !
fore all needles require re-balancing ; the north |

end must be made heavier by means of a little
wax or any other adhesive substance.

between different properties. All territorial
surveys and maps should be strictly made and
laid down according to the direction of the
true meridian. Numerous properties would
be brought into endless litigation by the con-
tinual variation in the direction of the mag-
netic needle, if places were constantly laid
down and measured from thelocaldirectionof
the needle instead of the true. The direction
of the magnetic needle in England about 250
years ago wag 11° east of north; it is now
about 24° west of north, and is constantly un-
dergoing a slow oscillation. Begides progres-
sive changes there are annual or periodical
movements and daily oscillations constantly
taking place in all parts of the world where
magnetic observations have been made. This

subject is very important, and should be well |-

considered in a new country requiring a gen-
eral survey and the marking of the divisions
of properties. The surveys should be made on
baselines and triangulations, and the direction
of the magnetic needle indicated at the period °
taken and that specified and not taken for
granted, and marked according to old obser-

vations.
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Colored Polsonous Confectionaries.

At a recent meeting of the Select Commit-
tee of the British House of Commons, to in-
quire into adulterations of all articles sold for
food, &c., Dr. Alfred Taylor, the celebrated
professor of chemistry at Guy’s Hospital, tes-
tified as follows :

Dr. Taylor stated that his attention had
been directed to adulterations generally, but
more especially to mixtures of poisons with
articles offood. The first substance he would
mention was ¢ Scheele’s green,’ which wasfor-
merly very extensively used to color confec-
tionary, although the use of it had much de-
creased since the inquiries of the committee.
Two or three grains of the poison would be
sufficient to destroy life, and in 1854 no less
than fourteen children had died from the ef-
fects of it. It was very much used as a pig-
ment,and he had himself discovered it on the
bottom crust of some loaves brought to his
table, and upon inquiry, it was ascertained
that the shelves in the baker's shop had been .
painted with thig color. 5

There was no difficulty in substituting a
harmless green in its place, but, owing to its
bright color, it was much Sought after. In
the blue colors he had not found any thing in-
jurious. In the reds, vermillion and red lead
wereused ; and in the yellow, oxyd of lead and
chromate of lead, which was very dangerous
and had been the cause of the death of & child
in 1853. With regard to all these colors, oth-
ers might be substituted, which would be per-
fectly harmless, and the difference in cost
would be of no moment. In France several
orders had been issued forbidding the use of
these substances, as well as many others. The
extract of bitter almonds, which was very
much used, was a most powerful poison, as it
contained from 6 to 12 per cent. of prussic
acid. Twenty drops of the oil had killed a
woman 49 years of age in half an hour. A
compound of it, called ¢ almond flavor,’ was
much used, but was very dangerous, there
was an instance in which half an ounce had
killed a woman aged 39 in half an hour.

The use of it by confectioners should be
strictly forbidden, but at present there was
nothing of the kind, and any quantity was
sold. The prussic acid might be separated
from the oil, and it was then free from dan-
ger ; the flavor and odor were chiefly owing
to the oil, quite independent of the acid, and
there was no excuse for the use of it, excep
lazinesg and ignorance.

— e - ———

Sir David Brewster is now preparing a
work on the Stereoscope, which will also em-
brace his views, in full, on optics in general.
It will also contain a discussion on the sub-

ject, Inwhich the views of otherswill be given. gﬁﬁ
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