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mercury reservoir and a communicating pipe, which pro- | Each of the compartments, G, measures a given uniform | valve, g, provided with 8 similar spring, opens, and the

ceeds radially and then bends upwardly. As the device is
revolved by the machinery, the mercury obeys the centrifu- !
gal impulse, and passing outwardly and up into the tube de- |
scends in the axial graduated tube, its sinking being the
measure of the speed of rotation. .

Elliott’s tachometer, July 28, 1874, is for measuring the
speed of vessels. 1t hasa pipe extending through the hull
of the vessel, to receive the impulse of the water, and
another to be acted on by the suction; cocks are so con-
trived that either a water or a mercury gauge can be put in
connection with the water pipes, for low or high speeds re-
spectively. See also Log; Velocimeter.

Spheremeter. An instrument for measuring the curvature
of surfaces. It consists of a three-armed frame, standing
on three steel pins, which form with each other an equila-
teral triangle; in the center of the instrument is a vertical
screw with a fine thread, and havinga large graduated head.
The screw is turned downward until its point reaches the
surface on which the instrument stands; if thisis a true
plane, the index of the graduated screw head should mark
zero; if, on the contrary, it is either convex or concave, the
corresgonding positive or negative reading indicates the de-
gree of sphericity.

Fi1a. 4 —SPHEROMETER.

Fig. 4 is an instrument for measuring the curvature
of lenses or speculums or of the tools for grinding them.
The arm, @, has two branches, b, whose ends are accu-
rately turned and ground to a circular form. The socket,
¢, contains a sliding index bar, ¢, with conical ends, which
is divided to fiftieths of an inch; a vernier, ¢, enables it to be
read to 175y of aninch, or, by estimation, to 354

Spirit-meter.  An instrument for measuring the amount of
spirits passing through a pipe or from a still. Theordinary
alcohelmeter is but an adaptation of the hydrometer, having
a special scale in combination with a system of tables to be
used by the inspector to test the gravity of the wort and
mash, so as, in connection with the known capacity of the
vessel and correction for temperature, to ascertain the
amount of spirits produced.

Fia. 5, —AUGENSTEIN’S SPIRIT-METER.

The term spirit meter is more properly applied to a meas-
uring device; and, for internal revenue purposes, the Aigh
or low wines or spirits are occasionally tested by the hydro-
meter, to find the specific gravity, the quantity of the spirit
at proof being deduced from the two factors.

Spirit meters are of several kinds:

1. The rotating drum or tympanum of known capacity,
usualrlly divided into chambers, like a gas meter.

2. The piston vibrating in a cylinder of known capacity,
and registering its pulsations.

3. Various applications of the device known as the rotary
pump.

4. Vessels of known capacity, alternately filled and dis-
charged; usually suspended from a beam whose oscillations
as the lighter one rises and the heavier descends are made
to actuate an index mechanism. See also Liquid-meter;
Water-meter.

(1.) In Augenstein’s meter (Fig. 5), the spirit passes
from the worm of the still through the pipe, A, into the
chamber, B, and fills the upright cylinder, C, whence it
overflows into a second upright cylinder coutaining a strain-
ing diaphragm, b. It thence flows through the pipe, ¢, and
is discharged into the hollow axis of the revolving cylinder,
E, whence it escapes into that one of its compartments, G
G G, which is at the time in communication with the pipe,
¢. As these become filled, they descend by gravity and
discharge their contents through the peripheral openings,
8 8 8, into the reservoir, H, whence the liquor is conducted
off by a pipe, Q. On the exterior of the cylinder, E, are a
series of bhrushes, or dippers, which take up a small quantity
of the spirit from the chamber, H, and convey it to a cup,
from whence itis conducted by the pipe. p, to a reservoir, |
I. At saitable intervals the liquor in this reservoir is tested,
serving as a sample of all that has passed through the meter.

amount, and the flow of spirit into one or the other of them
is continuous, Suitable clockwork mechanism is provided
for registering the amount which passes through the ap-
paratus,

(2.) Weaver’s meter (Fig. 6) has a piston, B, which is
caused to oscillate in the cylinder, A, to each end of which
the liquid to be measured is alternately admitted through
ports, K I, opened and closed by a circular valve, provided

Fre. 6.—WEAVER’S SPIRIT-METER.

with an arm, f, which is moved to and fro by springs, k' %/,
one of which is brought into actior as the other is released
at the end of each stroke,

The valve is circular, and oscillates in a horizontal plane
to change the relation of its ports with the inlet and outlet
ports. As the piston moves toward the left, the spring in
the right hand end of the tube is compressed in consequence
of the resistance opposed thereto by the arm projecting from
the valve stem, but when the piston has nearly completed
its stroke, said arm is freed and actuated by the compressed
spring so as to suddenly reverse the valve. The springs being

duplicated, the operation is the same under the opposite |

movement of the piston.

(3. The rotary pump principle is sufficiently illustrated
in Figs. 4,465, 4,466. See also the devices under Rotary
Steam-engine, Plate LI1I., page 1991.

(4.) Tice’s meter is shown in Fig. 7. The spirit com-
ing from the still through the pipe, A, is received in an ex-
terlor chamber containing a thermometer, E, and an upright

Fie¢ 7.—TICE'S SPIRIT-METER.

cylinder, C, in which is placed a hydrometer, D. The
thermometer and hydrometer may both be self registering,
and leave a continuous record on an endless band of
paper.

From the chamber the liquid flows through the pipe, F,
into the tilting hopper, G, on a rock shaft, %, by which it is
directed into the weighing cans, ¢ ¢/, alternately. These
are each divided into an upper and a lower compartment, by
light diaphragms, ¢ ¢', having valves, f f', which admit the
liquor from the upper into the lower compartment when the
can is raised, as at /. While in this position the elevated
arm of the rock shaft, I, is engaged by one of the swinging

Fie. 3—PAYNE’'S SPIRITOMETER.

latches, J J, which prevents the can from Jlescending until
enough liquor has accumulated above the diaphragm, f, to

' raise the float, K, causing a bent pivoted arm, ¢, to which it

is connected, to act against the latch, J, and release the
shaft, I, permitting the can to descend. The valve, f, then

closes by the action of the spring, A, on its stem, while the ! yg79
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 liquor flows into the trouga, R, and is conducted away by a
pipe, 9. This operation alternately takes place with each
can, the number of times each is filled and emptied being
automatically recorded by suitable registering mechanism
operated through the medium of the levers, O O', P P’ The
amount measured each time is that contained in the lower
compartment only.

Devices are attached to the meter to indicate if any at-
tempt has been made to tamper with the meter or pass
liquorthrough it without being properly measured in the
cans.

In another form of the meter, siphons areemployed to dis-
charge the cans, which may be connected to a weigh beam
in order that the strength ot the spirit may be ascertained
directly from its weight.

Payne’s meter (Fig. 8) consists of a frame containing
the tanks, C C, which are placed on a vibrating yoke. The
distilled spirit passes first into one of the tanks, and when
it has filled the tank, causes it to overbalance the empty one,
which is in turn filled, the first one being emptied automa-
tically at the same time by a valve beneath. The tanks are
thus filled and emptied alternately; the number of times
each is filled and emptied being recorded upon dials b
means of suitable mechanism. s the spirit passes througﬂ
the tunnel into the tank, a small quantity is retained in the
sampling device, and caused to flow into the receivers. The
sampling device consists of a tube, provided with valves,
supported by a suitable mechanism, the valves being so ar-
ranged that at each oscillation of the tanks they will allow
the sample contained in the tube to pass into the chamber,
and from thence into the receiver.

ON A GALVANOMETER FOR DEMONSTRATING
THE INTERNAL CURRENT TRANSMITTED
(’IJ‘EII}I(J)EGH THE LIQUID WITHIN A VOLTAIC

By Conrap W. Cookk, C.E., M.S.T E.

It is, of course, well known that when the external circuit
of a voltaic cell is closed a current of electricity is trans-
mitted through that circuit, and at the same timne a current
of equal strength is transmitted through the liquid within
the cell from one plate to the other. These two are in
reality but portions of the same current, and are for con-
venience known as the external or internal currents respec-
tively, to distinguish that portion of the main current which
flows through the external conductor from that portion
which is transmitted from plate to plate within the cell.
The former of these is detected by its electro-magnetic and
electro-chemical effects, producing deflections in galvano-
meters and electroscopes, and sounds in telephonic instru-
ments, and is utilized in all the applications of voltaic
electricity.

As far a8 the author has been able to find out, there has

not hitherto been any satisfactory means in the hands of the
demonstrator of physics by which the existence of the in-
ternal current within a single cell can be made apparent.
Faraday, in the course of his early researches, made the
following experiment: he suspended a magnetic needle by a
silk thread, and lowered it into the liquid between the plates
of one cell of a voltaic battery, so that its length should lie
in a plane perpendicular to those of the plates, and he ob-

served that when the needle was just below the surface of
the liquid it was deflected the moment that the external cur-
|rent was closed. On lowering it still deeper (the current
| being maintained complete) its deflection gradually dimin-
ished as the depth of immersion was increased, until it
reached a position about half the depth of the liquid, when
| it returned to zero, and after passing this depth it was again
deflected, but this time in the opposite direction, its amount
of deflection in either case increasing as its distance from
the neutral or central point was increased. The cause of
this phenomenon is obvious from the following considera-
tions: If a wire carrying an electric current be beld above
and paralle] to a magnetic needle, the latter, obeying Am-
pére’s law, will be deflected with an angular displacement
dependent upon the strength of the current and its distance
from the needle; and if the same wire be held belew the
needle, the latter will be similarly deflected, but in the
opposite direction. Now the flow of electricity through the
liquid in a voltaic cell may, for the purpose of this explana-
tion, be looked upon as made up ofP an infinite pumber of
currents transmitted in a horizontal direction from one plate
to the other; and when a magnetic needle is immersed just
below the surface of the liquid, all these currents are flow-
ing in one direction below it, and a corresponding deflection
takes place; when, however, it is lowered deeper into the
solution a certain number of currents are flowing below it,
tending to deflect it in one direction, and a certain number
are lowing above it, tending to deflect it in the opposite
direction, and its permanent deflection is due to the electro-
| magnetic effects of the difference between the two. When
| these become equal, as they are when the needle is at the
middle of its depth, their effects on the needle are balanced
and 'neutralized, and no deflection takes place, and when
that point is passed, the currents above the needle are in
excess of those below it, and a corresponding deflection in
an npposite direction is given to the needle. This is an in-
teres’v\g experiment, but is very difficult to repeat, on
accolnt of the feeble and unconcentrated nature of the elec-
tric currents above and below the needle, and the resistance
offered to its motion by the liquid in which it is immersed.
Prof. Hughes, by placing in the current of a battery an
apparatus, such as a clock microphone, or a key by which
an intermittent or undulatory character may be given to its
current, and holding one side of a rectangular coil of wire

* A paper read before Section A of the British Associationat Sheffleld,
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three-cexl pattery, a svcondury intermittent or undulatory -
current was induced in the ceil by that portion of the pri-'
mary circuit trapsmitted through the celf and a correspond-
ing ticking was Zeard in the telephone.

In both these experiments, however, the effects observed |
must be attributed rather to the external current of the other |
cells than to the internal current of the cell under experi- |
ment; and the author is unaware that any successful attempt
has hitherto been made to construct an instrument which
shall utilize the whole of the internal current of a single vol- .
taic cell for the production of electro-magnetic effects.
While engaged in some experiments a few years ago, it
occurred t> the author that if a voltaic cell were divided
into two portions, having the zinc element in one portion :
and the positive element in the other, and the solution con- |

duced with that yielded by a dilute solution of ammonium
chloride of known strength, results were arrived at repre-
senting the proportions of nitrogen present in various typical
specimens of steel.

As the results obtained from steels of different Kkinds -
varied greatly, it cannot be assumed that there was a con-.
stant source of error in the mode of manipulation; while, as’

the same samples gave substantially concordant results on
repeating the experiment, the figures obtained are not the
result of accident, but are true expressions of the propor-
tions of nitrogen present.

In order to obtain ammonia in quantity sufficient for its
recognition by other reactions than that with Nessler’s test,
the following plan was employed:

Steam, generated by boiling water in a flask, was passed

tained in the one portion were connected to that in the other | over a considerable quantity of steel borings, contained in
by a tube filled with the same liquid, the tube being coiled - a combustion tube, which was bent beyond the furnace, and
round a magnetic needle, a deflection of the latter, due to prolonged so as to form the inner tube of a Liebig’s con-
the current within the cell being forced by the convolutions - denser. To the further end, a tube filled with glass
of the tube to circulate around the needle, would be produced : beads and furnished with a glass stop-cock was attached.
when the two elements were connected together, and an ap- ‘, A rapid current of steam was driven through the apparatus:

-analyses of saponine which I am able to lay before you.
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- coeflicient of expansion being possibly somewhat higher

- than those of oxygen, nitrogen, gaseous sulphur, etc. He

-suggests as another explanation that at high temperatures

i the molecules of chlorine, Cl;, are dissociated into isolated

- atoms,

SAPONINE FROM THE BARK OF QUILLAIA
SAPONARIA.*

| By H. CoLLIER, Teacher of Pharmacy at Guy’s Hospital

ONE of the subjects on the list of the Pharmaceutical Con
ference for investigation is quillaia bark, its chemical com-
position, properties, and uses. This bark had been under
my notice for some time before the issue of this list, but as
my chief aim has been to determine more precisely the na-
ture of the saponaceous principle which it contains, I have
adopted the above title for my paper. I have been assisted
in my endeavors Ly my friend. Mr. Scard, F.C.S., chemical
assistant to Dr. Pavy, F.R.S., Guy’s Hospital, to whose
practical chemical knowledge I am indebted for the variouIs
have by no means exhausted the subject; in fact, what I

paratus was constructed, which consisted of two glass tubes
closed at their lower ends with perforated corks, through
which the ends of the coiled tubes are inserted. Within the

rectangular coil of the tube was suspended a magnetic:

needle, and the whole having been filled with diluted sul-

phuric acid, a plate of zinc was placed in one tube and a
On making connection between :
them by means of a wire, a slight deflection took place, but
owing to the feebleness of the current, the directive action ;
of the earth’s magnetism and the friction of the pivot, the'!
instrument was not sensitive enough to be satisfactory, and ;
the author therefore designed the instrument shown in the

stick of carbon in the other.

diagram, and which is exhibited on the table, which consists

of two glass test tubes united together by a small tube about ,

2 ft. long, and convoluted into two circular coils after the
manner of a Thomson’s reflecting galvarometer. Within

the coils is suspended an astatic system of magnetic needles !

of which the upper carries a light mirror by which its de-
flections may be made apparent by the movement of a spot
of light on a screen. It may, therefore, in this respect be

looked upon as a Thomson’s reflecting galvanometer, coiled : characters, the evolution of ammonia fromfreshly fractured ; aromatic odor, and Sharlin

with liquid instead of with metallic wires. The elements
are placed one in each of the little cells, and may be con-
nected by a key; or, by placing a reflecting galvanometer in
the external circuit, both currents may be simultaneously
indicated on the screen and their interdependence oridentity
be demonstrated. The first instrument constructed by the
author was made by connecting the two cellsbymeansof a tube
of India rubber coiled round two cardboard cylinders, but
through the kindness and unrivaled skill of his friend Mr,
Gimingham, whose name is now inseparably connected with
the splendid researches of Mr. Crookes, he was able to pro-
duce the instrument on the table, in which the tubes and
coils are of glass all in one piece, and it is a very beautiful
specimen of accuracy of %luss blowing. Below the base of
the instrument is a fine slightly magnetized sewing needle,
which can be rotated on a vertical axis through a small
angle by means of a little lever, and by which the instru-
ment can be adjusted to zero.

The author has been induced to bring the instrument
before Section A of the British Association, in the hope that
it may be useful, not only for science teaching, but for aid-
inﬁ investigations connected with the physical action of the
voltaic battery.

GAIFFE'S NEW BATTERY.

TrE report by M. le Comte du Moncel on M. Gaiffe’s
peroxide of manganese and zinc chloride hattery states that

the advantages of the Leclanché battery (manganic peroxide |

and sal ammoniac) are well known, as it will act for entire
years without attention. Hence it is almost universally ap-
plied for electric purposes where no great power is needed.
If the manganic peroxide, however, is once exhausted they

are rendered unserviceable, and must be replaced by new -
M. Gaiffe, by his new arrangements, has overcome -
this difficulty, so that the elements may be charged as easily -
He places the peroxide of manganese :

ones.

as in other batteries.
inseveral deep holes excavated in the cylinder of carbon,
which forms the negative electrode and which serves at the
same time as a porous vessel. This carbon is steeped in a
solution of zinc chloride, which serves as the exciting
liquid, and a rod of amalgamated zinc forms the negative
pole. The chloride of zinc should contain from fifteen to
twenty of the salt of zinc, as neutral as possible and free
from lead. The manganese should be in granules. The
electromotive force of this element is equal to a couple and
a half of Daniell.

THE CURRENTS OF AMPERE, AND ON RESIDUAL

MAGNETI1SM.

By M. TrREVE.

A sHOCK upon an electro-magnet, whether solid or tubu-
lar, at the moment when the current ceases, is sufficient to
diminish the duration of its demagnetization to a con-
siderable extent, and is consequently a remedy for remanent
magnetism.

ON THE PRESENCE OF NITROGEN IN STEEL.*
By Avrrep H ALiew, F.I.C, F.C.S.

THE author made some preliminary experiments on this
subject in 1872, but has only recently ohtained any definite
results. The method adopted has been to dissolve the steel
in hydrochloric acid, by which means any combined nitro-
gen may be presumed to be converted into ammonia. The
solution obtained was then distilled, with excess of lime,

and the distillate examined for ammonia by Nessler’s:
method. The employment of this extremely delicate test!

enabled the author to operate on a much sinaller quantity
of steel than was employed by previous investigators.
Very special precautions were taken to obtain the hydro-
chloric acid and other materials free from any trace of
ammonia or nitrous compounds, and the air was entirely
expelled from the apparatus before commencing the oper-
ation.
ammonia, by passing it through a tube filled with glass
beads, moistened with hydrochloric acid.
bv blank experiments that no source of ammonia existed in
the reagents or apparatus.

When absolutely pure materials were used, and every pre-
caution taken to get rid of the contained air and other
sources of error, the addition of Nessler’s solubion to the

The hydrogen evolved was free from any traces of -

It was proved i

|

for a considerable time, to expel every trace of air,
densing the steam, it was found
~ammonia. The steel borings were then heated to redness
by a combustion furnace, and a rapid current of water
passed through the condenser. The condensed steam, when
tested by Nessler’s solution, was found to contain abundance
of ammonia, which did not diminish in amount till the
borings were almost entirely oxidized. On re-distilling the
condensed steam, a distillate was obtained, having a dis-

with hydrochloric acid and platinic chloride, a sensible

acteristic crystalline form of ammonium chloroplatinate.
The amount found was larger than could possibly have
been produced had the whole of the nitrogen of any residual
I'trace of air been converted into ammonia.

i The author regards the results now recorded as prelimin-
-ary merely, and proposes to extend the research to various
- classes of steel and iron, and especially to such specimensas
: have been found to possess anomalous characters. Of these

j surfaces is among the most striking,.

THE FINEST DIAMONDS IN THE WORLD

“ diamonds in the world, for the Rajahs of Matan, Borneo,
-and the Shah of Persia have the largest hitherto known.

12,000,000 francs. The famous Orloff, the property of the
Russian crown, is one of the most remarkable diamonds, on
account of the well known circumstances under which it
was brought to Europe. The large stone belonging to the

fEmperor of Brazil, which weighs 1,730 carats, would be
“worth many millions were not its brilliancy diminished by

‘certain defects, The Sultan of Nizam’s diamond weighs
400 carats; that of the Emperor of Austria 2§ prains; and
“that of the King of Portugal, 25} grains. ’15}10 famous
. Kohi-Noor, or Mountain of Light, is the property of the
. Queen of England. The one which adorned the tiara of
Pius IX,, and was bequeathed by him to his successor, Leo
, XIIL, is one of the finest stones known. It came from the
itreasury of the Duke of Burgundy, seized at Granson. It

|was sold after the battle to a Jew of Berne for 3 crowns, :

then successively for 5,000 and 6,000 ducats, and afterward

" purchased for 14,000 by Luigi Sforza, from whom it passed :

into the hands of Pope Julius II. for 20,000 ducats. Every
one knows that the ‘- Regent,” of the weight of 136 carats,
is the finest of the diamonds belonging to the French regalia.

- Connoisseurs consider it to be worth 12,000,000 francs— G-

‘ gnent,

ON THE DISSOCIATION OF CHLORINE.

By F. P. DunNINGTON, University of Virginia.

IN view of the following facts, the question suggests
“itself whether due care has been taken to exclude the pos-

" ments, from which the decomposition of chlorine was in-
ferred, in the article published in the Chemicel News, vol. x1.,
-p. 69.

: ! During the past year, in undertaking to making liquid Cl
from PtCl. made by HNO; and HCI (the latter in excess),
i I experienced some difficulty in obtaining it free of nitro
compounds.

After heating about 30 grammes PtCl, until Cl was given
'off, thrice it was treated with water, causing the evolution
" of nitrous fumes, and heated again until Cl was given off.
- This materidl, sealed in a glass tube, on being further
- heated gave CI, which condensed at first to a clear yellow
- liquid jexucily similar in color to that of liquid Cl made
tfrom C151,(1, but on continuing the heat the condensed
'liquid assumed a red-brown tint. From the fact of the

nitrous fumes having been evolved when it was last tredted
with water, I presime the reddish tint of this liquid due
ito NOCl or NO(C!1,. On opening the tube, when most o
‘ the Cl had escaped, there remained an odor very similar to

that of ClO..

| Ina previous experiment, when the PtCl, was but once
-moistened after drying, the condensed liquid Cl had fromthe
" first this same tint, though to a more marked degree.
“another experiment 1 did obtain the Clfrom PtCls wholly of
the clear yellow color.

In these experiments the residue after heating consisted
. of PtCly, with but little Pt and PtCl,. —Chemical News.

DETECTION OF PHENOL,

Dr. E. HorrmaNN pours into a small test glass 1 or 2c.c.
. of pure concentrated sulphuric acid, pours carefully over it,

so as to form a separate layer, the same volume of the dilute |

aqueous liquid suspected, and drops in a few granules of
potassium nitrate. If only 1 milligramme of phenol be
present each particle produces at once violet streaks.—
Chemiker Zeitung.

DENSITY OF CHLORINE AT HIGH TEMPERA-
TURES.
By A. LigBEN.

THE author comments on the fact observed by V. and C.,

Meyer that at temperatures exceeding 600° the sp. gr. of |

On con-
free from any trace of |

tinctly alkaline reaction to litmus paper, and on treating it ;

amount of yellow precipitate was obtained, having the char- "

WESTERN sovereigns are not the possessors of the finest :

1 The one belonging to the Emperor of the Monguls weighed ,
279 carats (about four grains each), and was valued at:

sibility of oxygen compounds being present in the experi- i

In .

have to say must not be regarded asa complete investigation
of saponine. I have obtained some results which may be
looked upon as so many steps of progress toward the goal,
but nevertheless there remain many points which are still
obscure.

A principle which makes a froth with water similar to
that formed by ordinary soap, is very widely diffused
throughout the vegetable Kingdom. Although generally

“known as saponine, from its original source, Saeponerie offi-
ctnalis, it has other names according to the plant from which
| it is obtained. All these saponaceous principles may be one
and the same substance, modified, perhaps, by the impurities
' belonging to its extraction. Saponine has been the object
of numerous investigations, but most discordant results have
ibeen published respecting it by different experimenters,
| Thus Bussy, Henry, Plisson, and Overbeck state it to be a
 white non-crystalline friable powder; Rochleder and
i Schwartz that it is colorless, and Quevenne that it is yellow-
-ish white. Again, according to Henry and Pilisson it is m-
;odorous, whilst Quevenne asserts that it has a peculiar
that the aqueous solution has
ia repulsive odor. There 1s also a great difference in the
| formulas assigned to saponine. According to Rochleder
rand Schwartz it is C,eH40014, Overbeck Ci:H150s, and
[Bolley CasHis0a4
Before proceeding any further with the consideration of
!saponine, I think it will be wellto say a few words respect-
"ing the source, character, and microscopic appearance of
quillaia bark. The following description is fromthe ““ Trea.
sury of Botany,” part ii., 952: ‘‘ Quillaia saponaria, quillaia
or cullay of the Chilians, isa tree from 50 to 60 feet high,
with smooth, shining, short stalked, oval leaves, and usually
terminal white flowers. Its bark, called quillaia or soap
bark, is rough or dark colored externally, but consisting of
numerous regular whitish or yellowish layers, and contains
a large quantity of carbonate of lime and other mineral
"matters. It is rich in saponine, a vegetable soap principle,
'and on this account it is commonly used as a substitute for
washing clothes, two ounces of the bark being sufficient to
wash a dress. It is also said to remove all spots or stains,
and to impart a remarkable luster to wool, and it is used to
wash the hair, for which purpose it is powdered between
stones, then rubbe& with the hands in water, making a foam
| like soap.”
The cortex quillaiee which I have examined consisted of
i heavy flat or slightly curved pieces, varying in size from 1
to 4 feet in length, 4 to 8 inches in breadth, and from 14 to
14 an inch in thickness. 'The outer bark had been removed;
-there were, however, a few scattered pieces still remaining.
Le Beeuf, who described the color of the tincture he ob-
. tained as ““d’une couleur orangée foncée,” no doubt em-
{ployed the bark without removing the remaining outside
Iportions. Now this is an important matter, as this outer
tbark contains a coloring principle which contaminates the
Isaponine. In all my experiments I have operated upon a
i bark from which every portion of outside layer had been
jremoved by planing and the use of the chisel. The tincture
i from this is of a pale yellow color. It is not difficult to re-
duce the bark to coarse powder, if it is thoroughly dry, but

| if exposed to the air it absorbs moisture, and althoughitmay
{easily be separated into layers, it is not friable. It is rather
‘an unpleasant substance to powder, the fine dust which
-arises causing a great amount of coughing and sneezing.
i Examined by the microscope an opaque longitudinal section
iof the bark, with one inch object glass and oblique light,
gives a general view of the woody tissue, upon and
among which lie large crystals of whatare undoubtedly oxa-
I'late of calcium, as they are unaffected by acetic acid, butare
I'dissolved without any effervescence by hydrochloric. A
|longitudinal transparent section, part of which is stained
| with aniline, shows prineipally the woody fiber with crystals
|1ying about. In the enlored section some cellular tissue
rmay be observed, and a few resinoid looking bodies of a
| brown color. I have one section here which is made in a
" part where the resinoid bodies are chiefly deposited. These
~are somewhat of an oval form, and I have every reason to
: believe they consist of saponine with impurities, givin
‘them a brown color. The bark ignites very readily, an
. during combustion gives off an aromatic odor somewhat re-
i sembling cedar wood. It yields 118 per cent. of ash, which
consists chiefly of calcium carbonate; there is alsoa trace of
iron.
- Henry and Boutron-Charland were, I believe, the first who
investigated quillaia bark and separated its saponaceous
-matter, which they described as an acrid principle. The
method they adopted was to boil the aqueous extract with
"water, filter at the boiling heat, and the saponine which fell
down on cooling and concentration was purified by solution
in alcohol with aid of animal charcoal. I have prepared
saponine by this method, but I was unable to obtain it pure;
11t would persistently remain brown after all treatment.
i The best process is that of Le Beeuf, which consists in
boiling the bark with 84 per cent. alcohol, filtering at the
boiling point, and upon cooling the saponine deposits. It is
purified by washingwith alcohol and ether. The principle
of the above process is that saponine is more soluble in boil-
i ing rectified spirit than in cold, so that the excess deposits

‘upon cooling, leaving above a saturated solution of saponine

with coloring and other matters. This tincture upon evapo-

“ration yields 224 per cent. of solid residue.

The first saponine I obtained by this process, after thorough
washing with alcohol and ether, and drying over a water-
bath, was a white friable amorphous mass. There were
some portions, however, which were not white, but of a de-

Iiquid obtained on distilling with lime, caused a very marked c})orine is only 163 instead 2-45 (air = 1). He seeks to ex- | cided brown color, and there appeared an oily stain upon

* Abstract of apaper read before the British Association for the
Advancement of Science, (Section B,) Sheffield, 1879,

‘plain thisfact by the supposition that above 700° chlorine
‘Iollows a law of expansion different from other gases, its
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