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Mg804.7HZO am iv’igCiwéHgO respectiveiy ; the point . E,
which corresptmds to the point C in Fig i, represents a. solution
saturated simuitaneousiy with regard to MgCthSHQO and the
hydrate 4MgSO4.5HfiO° The broken curve joining A and E
has reference to soiuticns which are saturated with one or Cnther
of the hydrates of magnesium sulphate, but not with magnesium
chloride.

if a solution camaihihg equivalent qua .tities of these two
salts and represented by the paint a is evapemted at 25° (3.,
then, as in the cases already considered, separation of salt, viz.
MgSOAJHZO, wiii take piece when the index point moving
along 0 a reaches the curve C A.
As the caneentratien of the magneshmi chloride in the soiution

increases, we move along the eutve A C until at the point C this
eoncentrati n has attained uch a magnitude that the transition
temperatuae M 04.7 €209 higSCi4.6i-12Ci has b en iowered
from 47° C. to J”): C) The separated MgSO4A7HQO in contact
with the solution is new transformed into MgSQ‘fiiigO, and by
further evaporation the index point moves along the curve C E),
e fuzthet quantity of MgSO4.6H2() crystallising out. At D the
system undergoes a similar change to. that which took place at
C - h'igSO4.5H20 erystaliises out and the MgSO4.6H20 now
disappears. Further changes of like character (not indicated in
the diagram) are experienced as the magnesia: chloride con:-
centmtion increases, whereby MgSOa4 L30 and MgSO‘PZHQO
appear successively At the point t“. the hydrate 4M?S()4.5HZQ
displaces the dihydmte and the soi' 1011 then becomes saturated
also with regard to MgCigcél—IEO. These two salts now
cx‘ystaiiise out together until the seiutimi compieteiy disappears ;
the paint E represents the cry tailisation end point of all solu‘
tiens containing the sulphate and chloride of magnesium. As
before, the arrows indicate the course of the crystaiiisatien ihr
any given solution.
The above crystallisatien phenomena may be regarded as

typical for soiutions containing twe salts with a common ion.
The hehomena are much more complex if the solution con-

tains four difi'erent ions, as in a solution of the chlorides and
sulphates of magnesium and potassium. The few simple salts
and their vmiaui hydrates, as well as several (iouh‘ze saits, may in
general crystailise out from such a sohition. The course of
crystalhsation of the sohxtion refer 4’] to has been earefuiiy
worked out by van ’t Hoff, Meyerh . r and their pupils. The
phase mie serves as a safe and sure guiding principle ; soiuhiiity
detevrtainations and meat urements of the vapour pressures of
solutions supply the data which, when gx‘aphiea iy represented
in a suitable manner, enable us to follow the variot )hases et'the

 

  

  

  

  

   

 

cxystaiiisation process with aimest the same ease as in the simple:
cases. The diagram representing the variants saturated sahitions
formed by the system composed of water and the suiphates and
chiarides 0f magnesium and potassium :has been tested by a
quaiitative and quantitative study of the precincts of isothemiai
evaporation, and the course of crystallisation is found to agree
perfectiy with that indicated by the metion of the index point
an the diagram. In this short article i not poesihie to treat
of this more eon‘xpiicated ease in detail ; suffice it to say
that ail solutions mntaining the abovementioned salts deposit
in the last stage of crystaiiisation a mixture of carnaiiite,
MgC12.6H20 and 4MgSO+5H20
The above sketch gives seme idea of the pmliminary work in

connection with the px‘ohiem oi‘expiainiug, on a physico-chemicai
basis, the formation of the oceanic salt depesits. It indicates the
initial stages ot‘the synthetic method pursued by van ’t Hoff in
his treatment of this highly interesting problem.

H. Mt Dmvsox.
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OOMERANGS may be studied for r anthropological
interest as examples of primitive am or far the manner in

which they illustrate dynamical principles.8 But there is ex
traorditiaiy fascination in making and throwing them, and in
watching the remarkable and always graceful curves described

 

1 This paper is here pubiished by pem‘tission of the editors of the
Physikalz'sc/‘ie Zeitsmr'lfl‘, for which it was roriginally written. A German
translation has appeared in. that journal, and from its pubiishers the
acccmpanying illustrat is have been ob P ‘

2 “The Native Tribe»: of Central Austtah X by B. Spencer and F. J
Giiien (1.899)3 ‘h. xix.

7 Es O. Ezdmann, Ann, (2'. [’/’;}'s. 24. {7'19sz , vol, cxxxvii, p.
E. Geriach, 85 “137' d. 15?. [r z ”3 z. Fé‘rz!‘ {1. Luftydzz'fl'al’zrn l

(1886); G. '1‘. W21 er, London le’. 7'rmzs,, v0” Cxe. p. 23 (1897
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in their flight; accordingly, my chief abject in the ioiiowing
paper has been to diminish the practical (iifiiculties of the subject
hygiving some of the resuits of ten years’ exgwetimetitai acquaint-
ance with it.
The Australian

while the skiii of
6

weapons vary enormously in shape and size1
the natives in throwing them is great in some

ricts and very smali in Gt 5 The marvellous flights that
were described by iGH’nCY ta‘ave iexs are but rarely seen 10-day,
anti aitheugh it is undeniable that many a native ear). make a
boememhg go 80 metres away befme returning (0 his feet, 1
knew of only one trustwc: thy account of a much mere 561154 -
tionai throw.i In this the boomerang described five circles in
the air, travelling t0 5, distance 0i about 430 metres (mm the
thrower and rising to a heicht 0f 45 m tires.

Far present purposes it wiii he conveient to consider two
ty'ies 0f implements. "he fixst (Fig, I) is ah'out 80 cm: in
length, measured along the curve, is bent (at B) aimest to at right

It is about

   

angle, and has the Cross section shown in Fig. 2.
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6'5 cm. wide and i cm. thick in the centre at B, and the
dimensions at the cross section diminish siightiy towards the
ends A and C; the weight is about 2 0 grams. The aims are
twisted fmm the piane ABC after the manner of the sails of a
windmill, being rotated thmugh 2° 01' 3° in the direction of a
right—handed screw about the lines BA, BC as axes. This devia»
tion from the plane is subsequently referred t0 as the “ twist,”
and the peculiarity that, ; seen in the cross seeti'm of Fig. 2,
one face is more munded than the. other, is eailed the
“ muniing.”
Boomerangs 0f the second, type (Fig. 3) are about 70 cm. long

and 7 cm. wide, am} have a cross section similar to that at
Fig. 7.5, The “ twist ” is in the opposite direction, invoivinq a
leftwhanded retation of about 3° ; the axes of rotation are now
ms, i‘si stead of 2:1), m.

Eelmr‘; SngF!2§‘/zls.—-An irxn‘zemetit 0f the first type is held
with the more rounded sitie t0 the left and the concave edge
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FIG. 3,

forwards. It is thrown, with plane vertical, in a horizontal
direction and as much rotation as possible is given to it. The
piehe of mtation does not remain p ai‘aiiei to its original dime
tier), but has an angular velacity (I) about the direction of trans-
iatimz, and (2) about a tine in its plane perpendicular to this.
The effect of (2) is that the path curis t0 the Eat ; while

0wing to (t) the piane of mtatitm inciines over to the right {15.6.
rotates in the direction of the hands of a clock facing the
thrower) and its inclination to the vertical becomes comparable
with 30° in two seconds. The angular velecity (2) wii] 110w
imply that the path bends upwards as we“ as horimntaliy round
to the left.
When the boomerang has described a. neaxiy complete cixcie

its pace has diminished, and it fails t0 the ground near the
throwei’. (See Figs, 4, 5, in which projections on a horizontal
and on a verticai plane are given; the direction of the axis of
retation is indicated by giving the projections of a Line of

X Mr. A. VJ“ Hewitt, NATURE, juiy 20, 1876.
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constant length measured along it.
is about 3:10-30).
The axiguiar veiacity (3) is increased by an increase 0:? twist

and by an increase of rounding; it also increases when cos 9

increases? when: 9 is the inclination of the plane of rotation to
the horizontal: The curling 10 the left (2) 3: increased by an
increase Of twist, or of €053 9, andg in general, by an increase: of
rounding.

The scale of these diagrams
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f it he desired that. the. boomerang should describe a second
circle in front of the. thrower (Figsn 5, 7), it must be thrown
much harder. so that when one circle has brazen describmi it may
still have sufficient forward veiocity. When the projectile has
described the first circie am“: is over the thmwer's haad, the axis
of rotation must point in an upward directima in from of him ;
if it pointed behind him the subsequent pmh wouid be behind
his back, and a figure 0i eight (Figs. 8, 9) would become pos-
Sibiet For a. path With a Second loop in front of the thrower
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1’Fic. 7,—E1evazion through r: 4.

  'uid acco niingly choose a boomerang with much twist an
rounding, anti 1'th it with his body leaning over to the.

left, so that the angle 9 between the axis of rotation and the
vertical may be slightly in excess of a right angle. The increased
twist will mean that the first circie has a smahcr circumference,
and that t ere wiii he mere pace. ief'r. afier it has been described ;
mad the increa sed rounding wiii keep the plane on rmatian from
becoming horizontal ('00 soon.

Far a figure of eight we shouid require less rounding, or we
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might give more spin in throwing, and aim a iittie uphiii with
:9 rather iess than a right angiec There are so many claimants
capable of variation that nothing but experience can teach have
to get the best results with any particular boomerang.
The most complex path that the author has succeeded in
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F16, q.~~Eievation through c A u.

efi‘ecting -s that of Figs. 20 and I E. But it is certain that these
fit“ far short of what is done by skiifui natives of Augtraha.

If the angle bet 'rz-en. the arms is increased and the twist and.
rounding unaltered, the anguiar veiocity (x) is increased, and it
becomes easier to make a secend loop behind Lari in from. If
the angle exceeds 150“, the anguiar velocity of the first kind is
so Sarge. that it is very hard 3.0 get. a xetum at ail,
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FIG 1L—Eievation through c F.

“When the. twist is ieft-handed and [hE angle iarge we have a
specimm af the. second type (Fig. 3}, and it mufit be thmwn
with the moire rounded gidr. uppermost and [hit plane of
rotation inciined at between 30° and 50° to the. hm’izontzi
(73.5, 30“ «1 «9 < 60“) ; the angie of projection (125. imiinativn to
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the horizon of the initial velocity of translation) must be com-
parable with 45°.
The uphill path is nearly straight until the forward velocity

becomes small; the projttctiie then returns along a track close
to that of the recent (Figs :2 and 13).

[Von-miurm'rzgfligizts.-—A gmd boomerang of the second‘.
type will Have} ah immense distance in. a nearly straight time if
properly thrown. The motion shouid resemble that of an aém-
plane or flying machine; the plane 0f rotation must remain
hearty horizmttai though siighfiy uphill, and the trajectory must
be flat. There will thus he an upward pressure of air an the
under surface of the imp’iement, and the fox‘ce 0f gtavity wiii be
counteracted as lung as there is suficient forward velocity. The
hooxherahg is thrown very slightly uphill, the angle of projection
not being greater than 12° ; the rounded side is uppermost and

‘ ' iali'ty 303 The plane 0t rotation soon appears to the
E: to become appmximateiy horimntal, and it remains so

during the flight; the projectile rises to a height of about 12m.
from the ground and travels in a nearly straight path until its
forward veiocity is atmost exha. sted ; it then strikes the earth
at a distance of about 130 metres {tom the throwen

1t wi‘: be. seen that the angular velocity (1) is at first smallerid
positivq am that it subsequently disappears ; the angular
vel city (2)71» smali throughout. These results are due to the

ieftvhanded twist and the mundihé.
Considemble accuracy both in making and

necessary it” the best results are to be obtained. If the ziane of
rotation slopes iownward to (me side, the boomerang wiiis‘aide
down. in the inclined plane of rotation ; thus the path, will be bent.
amt materially ortened. The correct relation has to be found
between the must, the rounding, 1h:- angle between the arms of
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Fm. :3.—-E1evation through AC.

the boomerang, the density of its materiai, and the amounts and:
directions 0' 'ts initial Einear and angular velocitier. An illus-
tr? is afforded by the first specimen of this type that
I have made ; it travels further against the 'ind than with it.
In the farmer case the boomerang keeps quite. 10w, scarcely
iising higher than 6 metres, and, being retarzfied very litth’: by
frictioml resistance, travels about 123 metres ; in the latter case
the body speuds its energy in running uphill :0 a height Gfabout
15 metres, and falls to the ground at a distance of about 90
mettes.

It. is rather difficult to give sufficient spin to heap the motion
stable thmugh a long flight, and I have found it adva .tageous to
wind round the wood abcut 60 grammes weight of copper wire
in three equal portions, of which one is in the middle and one
near each am}. This materiaily increases the moment of inertia
about the centre of gravity without interfering seriously with
other detaiis. I have thrown a loaded hatimerang at this type
167 metres, and my range with a spherical ball of haif‘the weight
is oniy 63 metres.

[Weds ry" r7zan2qdrlm‘e.»---:’x block of straight-graiued ash about.
90 cm, long, 7 cm. (0: 7’5 cm.) thick, and of width not less than
7 cm. is taken. The hind: is soaked in steam, bent to the
requisite shape and heir} in this shape until (:00! and dry. It is
then sewn into smips 1‘3 cm. thick. After sufficient time has
Eapsed for the wand to he seasoned, each strip is tximmed into a
boomerang, the most useful to-Jl in general being a. spokeshave.
it is vexy important that the outer edge, at any rate in the
neighh'ourt id 02' the. hand, shouic‘t follow the grain of the WOOd.
When the projectiie falls hard upon One end the stress net r the
centre is very severe, and any point at which the directian of
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the grain meets the convex edge ohhquely is likeiy to develop a
split and uitimateiy a breakage.

it is better to cut the . aterial to its final twisted shape rather
than to impart the twist by another steaming and bending.
Considerable care is required in the process, for the removal of
a layer of wood a millimetre thick in such a way as to increase
or diminish the twist: wiii caiise a marked ciiti'erence in the
flight. It Will he found to facilitate throwing to cut that end of
the boomerang which is heid in the hand to the sotxvewha‘
sq mare form shown at the right hand of Figs. I and 3.

There is some difficulty in avoiding warping, for hoomemngs
are less likely to get. hmken if thrown when the ground is damp
and soft, and under these circumstances the moisure is likely
to be absorbed by the wnod. It is ot'great advantage, therefore,
to make the surface of the implements very smooth with fine.
glass-paper and to saturate them with linseed oil. The
additional density thereby produced is also of service in that it
diminishes the effect of the irictiona‘; resistance of the six.

K have used artificiaiiy hem (321k as a material, but have not
found it as heavy or as strong as ash. Oak branches that are
naturaiiy bent are not hard to procure, hut boomerangs made
from them are liable to break at places where them. are knots 01'
izreguiarities in the grain of the wow},

jivolulz'on.—Boomerangs of every variety of shape are still to
he found in Australia, and it appears impossihie to get direct
historical evidence as to the nature of the successive stages of
development. tit if speculation he allowed, the foilowing
series may he suggested.

First we should have a clumsy kind 0:" wooden sword, curved,
hut without remitting m twist, and with (me. end roughened
to form a handle ; when the intended Vietnam was out of reach
it would be natural tr; thmw the weapon, and at short ranges it
wou‘td be extremely effictiveu Bad workmanship would involve
the frequent production of imptementz of which one shite was
more roumied than the other, anti it would soon he found that
these missiles, when thrown with the rounded side uppermost,
travelled much further and stmighter than the Emmet.

Boomerangs of this character vary ifs length {mm 50 to :10
cm., and in we ght’ from zoo grammes to £250. They are, for
the most part, twisted in a manner that seems quite fortuitous,

: and form the enormous majority Of the present native imple-
ments. Light suecimens with a slight ieft—hahded twist may
have a fairly straight trajectory of mo metres, and may return
ifaimed much uphili, especially when thmwm against a wind.
Those Which are hem through a large enough angle and happen
to be twisted (either by Cari: ssness in manufacture or by sub"
sequent warping 1;, after the manner ofa rightuhanded screw are
returning boomerangs 3f the first type in many of these the
twist is so Large as to be conspicuuus, air when once the con-
nection between the form and the return flight has been neticed,
the process of development is complete.

GILBERT T. WALKER.

 

 

sz’E INTERA/VA 270111741: SEISMOLOGIC'AL
CONFERENCE A T STRASSE Uz’fG.

1N I895 the late. Dr. RebeurnPaschwitz proposed, with the
approval of Prof. Milne and other seismoiogists, to form an

international seisttmlogical union. Although, unfortunately, he

did not file to cany the pmject into axecution, the miczo

seismic sua'vey of the world has since then been actively pushed

on by Prof. Milne, the observatories using th: Milne horimntal

pendulums EEUW numbering about forty, Meanwhile, the pro-

jaet of Rebeur-Paschwitz was taken up by Prof. (Stei'iandaand,

thanks :0 his active exertions, the first international seismo-

logioai cghference was finaity held at Sti’assburg on April 11--

x3. The total number 03” the members who attended thoeon-

ference was thirty«five, as foilows :m‘v4mirizz-ffimgmgl (Prof,

Beiar, Pxof. Exner, ?mf. van Kovesiigethy, Hofmth Konkoly,

Pro}. Léska, Prof. Schafarzik‘); Beigm'zcm (Prof. Langmnge);

Denmark (Lieutenam-C )‘zonei Haiboe) 5 Germany {Dix Ebeli,

Dr. Ehrismann, Prof: Funeral, Prof“ Gerlazid, Prof. Gimther,

Dr. Hacker, Prof. Helmext, Herr jaehnike, Prof. Kahold,

Geheimrath Lewald,Prof., Lentz, Prof. Rudolph; Dr. Pohs,Prof.

Schmidt, Dr. Schtitt, Prof. Strauhel, Dr. Tetens, Prof. Wagner,

Prof. ‘Neigand, Prof. VViech-srt); .i'tafj/ (Dr. Oddone);]agfimz

"by the fact that, when the author first made
ware of the need [or munding ; but the first two

spa "mans that he constructed happeiiea to have rightnhanded twist and

returned admirably.

  

1 This may he ilhistr
hoomerangs he was ohiy
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