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its steam by the passage, e, where it is now
shown exhausting the steam through the cavity
of the slide valve, H, and through "the exhaust
port, Jf, into pipe, K. The slide valve is for
reversing the motion of the engine; I is its le-
ver ; it is like those in common use; R R are
two fixed abutmentsattached to the fixed cy-
linder, C ; these have concave flanges between
them, branching from their apexes, and have
packing bars, m m, which are adjusted by screws,
P p, tofpress steam tight against the rotarycy-
linder.

Figure 2.

The steam is now shown as being let in
through the ports ¢’ ¢’ on both sides of the en-
gine, the one at the right hand side, figure 3,
on the upper side of the abutment, and at the
other side beneath the abutment, making the
engine rotate in the direction of the arrow. Of
course the steam exhausts at the right hand
side through the ports below the abutment, and
on the left hand side above the abutments.—
When the engine is moving in a contrary di-
rection, the present steam passages becomethe

exhaust passages.
The sliders, N N’ N” N'", by this arrange-

ment of the steam and exhaust ports, are re-
lieved of all steam pressure when passing the
abutments, so that there is very little friction
on them. Sliding pistons and abutments like
these have been used in rotary engines, but the
arrangement of the exhaust portsis to relieve the
sliders from pressure in passing the abutments—
a good arrangement and entirely new. In
other rotary engines with abutments, thesliders
are forced out by a heart or similar cam, but
these sliders are forced out by steam pressure
acting on small pistons in the chambers, u u»
% in both ends of the engine. The ends of the

Figure 3.

sliders have projections outside of the ends of
D, these are connected to small pistons in
the chamber, » », which small pistons are ac-
tuated by steam in the chambers at the
ends of the cylinder. The steam from the
small pistons is exhausted before a slider comes to
an abutment, but commences to actto press out
the slider when it passes an abutment. These
sliders work free in their recesses, 7 ¢ in the
arms, & &, but are.always pressed steam tightand
allow no steam to pass them. This method of
working the sliders by steam to press them out,
is also new.

M M are the inside cylinder heads, in which
there are slots for the projections of the sliders,
to be actuated by the small steam pistons men-
tioned before. O O are other cylinder heads,

secured by bolts, v v, and fitting close to M M,
but have flanges, P P, all around the outer side,
Q Q are stiff metal packing rings, correspond-
ing with the size of the interior of the outer cy-
linder, and fitting closely over the inner heads,
M M. These packing rings are pressed up by
the screws, £/, passing into the ﬂa.nges, PP.
There is a rotary expansion valve in the cham-
ber above G, which may be made to cut off' the
steam at any desired point, it isrotated by wheels,
U V, which are operated by the revolving cylin-
der, one of the heads being formed with teeth
on its periphery. The governor is operated by
a cord passing from the small pulley, W, over
X, which rotates its spindle and that of the go-

vernor; the sliding sleeve, 2, of the balls, ope-
rates the throttle valve through the angle arm

Z Y, in the usual way. The moving joints are
all made upon the principle that two smooth
metal surfaces make a steam joint without pres-
sure or weight, and consequently without fric-
tion.

By this description and these illustrations, a
proper idea of the principle and operation of
this rotary engine will be obtained- Its advan-
tages, as pointed out, when compared with oth-
ers, will show how free it is from lateralfriction.t
It is on exhibition at the Crystal Palace. For
further particulars address R. C. Bristol, China,
Mich.

Mr. Bristol will be in attendance at the
Crystal Palace until the 20th inst., where he will
be happy to exhibit hisengine to all interested

in such matters.
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Recent Foreign Inventions.

IMPROVEMENTS IN OBrAINING TiN.—Mr. F.
W. Emerson, of the Trereiffe Chemical Works,
Penzance, England, has patented an invention,
which consists in a means of purifying and. se-
parating the ore of tin, from other metallic ox-
ydes, sulphurets, arseniates, tungstates, or other
compounds, previously to its introduction into
the smelting furnace, by digesting the ore
(either with or without the aid of heat) in a
mixture of common salt, sulphuric acid, and
nitrate of soda or potash ; the last of these not
being absolutely necessary to the success of the
operation, though it helps to shorten the time
in which the process is performed. The inven-
tor first makes a correct analygis of a fair sam-
ple drawn from the bulk of the ore to be ope-
rated upon, in order to ascertain the exact na-
ture and amount of the impurities. In the
event of its being found to contain any com-
pound of sulphur or arsenic, he first roasts or
calcines the ore by any of the ordinary known
methods. This process is not necessary, unless
guch compounds are present. If it is found to
contain oxyde of tin—the ores of tin mostly oc-
cur ag a peroxyde—it will be necessary, in or-
derto avoid loss, either first to peroxydize it, or
afterwards to precipitate from solution by the
insertion of metallic ainc, or any other precipi-
tating agent. To peroxydize the oxyde of tin,
he saturates the bulk of the ore to be operated
upon with nitric or nitrous acid, and after al-
lowing it to stand for two or three hours, to
permit a full re-action to takeplace, he putsit
into an iron, fire-clay, or other convenient re-
tort, and distils or evaporates it to dryness, re-

[
ceiving the nitric or nitrous acid gases into

stoneware or other convenient condensers, to
be used over again. He then mixes the ore
with such a quantity of common salt, as by de-
composition with sulphuric acid shall yield a
sufficient amount of muriatic acid to combine
with the contained impurities of metallic oxydes,
or bring the oxydes of iron or manganese in
wolfram, or the lime in tungstate of lime into a
soluble state. He then puts the ore thusmixed
with salt’into a cistern formed of granite, slate
stoneware, or other material that is not serious-
ly acted upon by acid (a wooden trough has
been found to answer the purpose), and pours
upon it such a quantity of either brown acid or
oil of vitriol as will effect the decomposition
of the salt. The inventor prefers to use an ex-
cess of sulphuric acid. He then turns into the
mixture a jet of steam from a steam boiler, so
as to keep the mixture at about 200° Fah., stir-
ring it about from time to time with a wooden
rake or shovel, so as to expose fresh surfaces to
the action of re-agents, adding a small quantity,
say 6 or 7 lbs. to the ton of nitrate of soda or
potash, for the purpose of enlivening and
quickening the operation. If the material
should contain micaceous or magnetic iron ores,
it would be advisable to increase the amount of
nitrate of soda or potash, to assist their oxyda-
tion and conversion. The invention also de-
scribes analogous methods of treating the ores
when copper or tungstate is contained. Claim.
Purifying and separating the ores of tin by act-
ing upon the contained impurities with a mix-
ture of sulphuric acid and chloride of sodium,

either with or without the addition of nitrate of

I potash or soda, with or without the application

of heat by any known means.

MANUFACTURE OF IRON AND StEEL.—Mr. T.
W. Dodds, of Holmes Engine and Railway
Works, Rotherham, York, England, has patent-
ed some improvements in the treatment and
manufacture of iron and steel. The inventor
thus specifies his claims—1. A general arrange-
ment of machinery. 2. The conversion of iron
into steel, wholly or partiall‘y, by the use of a
carbonaceous fuel or a mixture of soda-ash,
soda, potash, pearlash, or other alkaline matter,
and carbonate or bi-carbonate of lime and char-
coal. 3. The mode of converting iron, wholly
or partially, into steel by the use of a compound
of soda ash, lime, and charcoal, or any mixture
of alkaline matter with carbonate or bi-carbon-
ate of lime and charcoal. 4. The mode of
treating iron, partially or wholly converted
metal, by plunging it when red hot, or there-
abouts, into a wet or dry bath—that is, either
into water, water impregnated with carbona-
ceoug matter, liquid ammonia, or ammoniacal
liquor, & solution of potash, or hydrate of potash,
or into a mass of dry carbonaceous material, as
highly carbonized sand, charcoal, and soda ash,
or other carbonaceous matter. 5. The mode
of arranging and working the furnaces of con-
version, wherein the retorts or converting
chambers may be charged and discharged
whilst they are in working condition, without
being permitted to cool. 6. The mode of ad-
justing the anvil level of steam-hammers by
means of a hydrostatic cylinder er chamber.—
7. The mode of working hammers or tilt levers
0 as to strike in both directions by the use of

a rotary crank shaft connected therewith. 8.
The use of an atmospheric buffer for increasing
the rapidity of the hammer strokes. The use
of coke or other partially elastic material at the
points of metallic connection of hammer details
for the purposes described.
e - —
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Preparing Indigo.

The following is a new mode of preparing
the indigo plant for home and foreign consump-
tion.

Before the discovery of South America, all
the blues made in Europe, were obtained from
the woad plant (isiatio tinctoria), butsince the
introduction of indigo the blue vats for woolens
have been made with woad and indigo. My ob-
ject in sending you this article, is to show that
the indigo plant, worked up in the same way-as
woad, would be far more valuable. I am led
to this suggestion by experiments made with
the wild indigo plant during the last Englich
war, when no European woad could be obtained
in our market.

The following is the process of preparing
the woad plant for the use of the dyer:—

The seed is planted in rows as early in the
spring as the season will allow. When the
leaves are ripe, which can be known by a blue
ring near the top of the leaves with a spot in
thecentre, they are gathered and groundin a
trough mill, the trough being made water-tight
t prevent a leakage of the juice. Knives fol-
low the roller to cut the plant, and thereby fa-
cilitate the grinding. When well ground it is
made into balls of about three inches diametor,
and then placed on boards to be dried. Should
there be any appearance of fly-blows on the
balls, a little dry slacked lime must be sprinkled
over them; without such precaution the balls
will breed innumerable maggots, and be spoiled.
Some dyers use the balls, but the greater num-
ber use them after being couched. The woad
plant affords three pickings in one season, and
when the whole have been balled and dried, the
balls are beaten pretty fine with mallets, or
passed through a pair of rollers, then mois-
tened with water, and laid in a heap to ferment.
When the heap becomes quite warm, it is turn-
ed over to prevent the fermentation from pro-
gressing too fast. This operation is repeated
several times, until the heap becomes perfect-
ly and uniformly cool; it is then packed in
hogsheads, and no further fermentation will en-
sue. The French and Germans sell their woad
in balls, and they are couched by the dyer, or
by some one he employs for that operation. I
have bought many hogsheads of their balls sent
to New York for a market.

The woad vats used in England are 7 feet 6
in. diameter at the bottom, 6 feet at the top, and
7 feet in depth. To set one of these, 560 lbs.
of woad is used with 24 Ibs. of indigo. This
vat can pe kept at work for six months when
skillfully managed, by adding more woad and
indigo when required. The quantity of woad
used for the six months is 1120 lbs., or one ton
for each per annum. My consumption, when
so employed in England, was twenty-four tons
yearly, and my younger brother, who now oc-
cupies the same premises much enlarged, has
consumed from sixty to seventy tons in one
year.

Indigo used in the woad and other vats, has
to be deoxydixed by fermentation, or by some
suboxydized metal, and brought back to the
same state as the liquor in making indigo when
drawn from the steep, before it is oxydized in
the beater; and if the fermentation of this li-
quor were regulated by the same means as is
the woad vat, it would make an excellent and
permanent blue dye. As the indigofera plant
contains vastly more indigo than the isatis, why,
if prepared after the same manner, wouldit not
answer for both woad and indigo ; atleast with
much smaller additions of indigo? The con-
sumption of woad in Europe amounts, annually
to many thousands of tons, and if the dyers
there could be supplied with the indigo plant
prepared in the same way, there can be no
doubt but the consumption would socn be quad-
rupled. Wit PARTRIDGE.

Binghamton, N. Y.

——— el - —

There is now a speck of war between Swit-

zerland and Austria.
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