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IN many cases the historical method of treatment
leads most easily to a clear understanding of the
subject under consideration ; this 1s certanly the
case with the subject of gas hquefaction.

Northmore, of London, liquefied chlorine gas
in the year 1805 by compressing the gas by means
of 2 brass syringe. Eighteen years later Michael
Faraday rediscoversd the fact that gases could be
liguefied by pressure, and the apparatus he employed
was so simple that 1t 1s worth describmg.
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FIGURE 1,

In the limb, A, of a bent glass tube was placed
some substance which would give off the desired
gas on warming. The end of limb, B, was then
hermetically sealed before the blowpipe. TUpon
heating the hmb, A, so that gas was evolved,
great pressure was developed withm the apparatus,
and some of the gas was liquefied and collected
in the cold hmb, B.

With this sumple apparatus Faraday demon-
strated that pressure alone would hiquefy sulphuret-
ted hydrogen, cyanogenr, carbonic anhydride,
chlorme, sulphurous acid, ammoma and laughing
gas. The last five gases are lhquefied by pressure
on a commercial scale at the present day. The
ascertamed pressures mn Faraday’s tubes were as
high as sixty atmospheres, and explosicns weie
not unfrequent.

Faraday quickly recogmised that cold was just
as great a factor as pressure 1n producing hquefac-
tion, and aided the process by surrounding the
limb, B, of his tube with 1ce, 1ce and salt, or some
other convenient freezing mixture. In his later
expertments he compressed the gases by means
of powerful compression pumps, and cooled the
compressed gases by a mixture of solid carbonic
anhydrde and ether, IHe was unable to hquefy
oxygen; and this gas, together with hydrogen,
nitrogen, and a few others, resisted all attempts
at lignefaction for many years. They were there-
fore classed togsther as permanent gises [Fara-
day believed that the failure to hquefy thes> gases
was due to his mability to obtan suificiently low
temperatures, rather than an mability to generate
high pressures. This view was confirmed by
Natterer, who failled to hquefy the “ permancnt®
gases at pressures of two thousand atmospheres.

A most interesting observation had been made
in 1822 by Cagniard de la Tour, viz — that if a
sealed tube partly filled with water be slowly
heated to a temperature of 360° C, the tube appears
to be perfectly empty owing to continuity between
the hiquid and gaseous states Thomas Andrews,
of Belfast, showed mn 1869 that there must be
such a “critical ¥ temperature for each hquid,
and that above the 'cnitical” temperature no
amount of pressure could causz hquefaction. From
this tme onwards, therefore, experimenters
directed their attention mamly to the procuring

of low temperatures.

At the meeting of the French Academy on
December 24th, 1877, 1t was announnced that
Pictet of Geneva had lhiquefied oxygen, by sur-
rounding a tube of highly compressed oxygen
with a bath of hqud carbonic anhydride, the fem-
perature of which was kept at — 140° C by means of
rapid evaporation. At the same meeting 1t was
stated that Cailletet ,of Paris, had liquefied oxygen
by allowmg the highly compressed gas to suddenly
expand. For great heat 1s developed when a
gas 15 compressed, and conversely a fall of
temperature occurs 1f a compressed gas be
allowed to expand.

FIGURE 2.

Terhaps the most notable experiments upon gas
Liquefaction m recent years are those of Dewar,
carried out 1 the Royal Institution 1 Faraday's old
laboratory (see fig. 2) By allowmg compressed hydro-
gen to expand through a fine nozzle,G, at theend of a
long spiral tube, around which the expanded gas
was allowed to circulate, and thus employmng the
principle of * reversed currents,” Dewar has suc-
ceeded 1n lhiquefymg hydrogen, a task which had
defied the labours of all previous investigators.
By boiling hydrogen under reduced pressure in
one of his well-known vacuum vessels the tfem-
perature tell so low that the hydrogen froze to a
sohd mass, the temperature of which was only
13° above the absolute zero. At these low tem-
peratures mdia rubber becomes as brittle as glass,
lead as elastic as steel, most chemical reactions
cease, and eggshells acquire the property known
as phosphorescence—truly a wonderful change
in the properties of matter.

It s not improbable that many of Faraday’s
contemporaries wondered that a man of his abihities
should devote much tune and labour to such a non-
utditanian  subject as gas-hquefaction. Netther
he, nor the men of s time can have forseen that,
based upon s discoveries, a system of freezing
machimes would be constructed without which
the frozen meat imdustry could never have origm-
ated. They could not have anticipated that by
the partial hiquefaction of air the oxygen would
be separated from the nitrogen, and become an every-

day ariicle of commerce. In this respect, however,
the hquefaction of gases is only an example of
the fact wiuch 1s now realised by thinking men,
and must sooner or later be recogmsed by our
educational authorities, viz:— that the scientific
toy of to-day 1s the power giving machine of to-
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logical importance, and a still higher educational
value; and no system of education can be con-
sidered sound which does not regard the develop-
ment of the spimit of onginal mvestigation as one
of its highest deals.

The Straker Steam Wagon.

The progress made during the last few years in
the Old World has not been long in extending
itself to these shores, and from the success attained
by the Straker s-ton tipping wagon, mported
at the beginning of the year by the Auckland City
Council, 1t 15 evident that this mode of traction
for cartage of road metal and heavy goods will be
adopted by all progressive councils, contractors
and carriers m the nmear future. A machme that
is successful m negotiating the very steep grades
in and around Auckland cannot fail to be successful
in any other part of the colony, and the following
report on the working of the Auckland Straker
will prove of interest. The amount carded per
day has vared somewhat accordmng to distance,
but as an wstance this wagon has taken 6 loads
of 5 yards each to Ponsonby, 2¢ miles each way,
and 6 loads of 5 yards each to Cox’s Creek, about
33 miles each way. The cost of runnmg, taking
the average during the three months, works out at
2d. per ton per nuie, reckomed on the following
basis of weekly expenses .—

£ s d.
Fuel consumption . I 5 0
Lubricatng ol 6 o
Wages A s .. 3 0 0
Repawrs, so far, have ounly
been of a very trfling
nature, but would be
ampiy carred out at 10/-
per week .. .. 10 0
Depreciation @ 159, .. 2 2 0
Interest on Capital @ 59% 14 ©
717 o©

From the alove figures it will be seen that this
wagon, costing under £8 per week, including all
worlung expenses, depreciation and interest, 1s
doing the worl of six two-horse carts, the cost of
which would be [6 per day or £36 per week; so
that a saving 1s made of £28 per week, or over £1,400
per year. In other words the wagon will be paid
for and a saving of 500 made i the first year’s
working. The chief features of the Straker machme
are 1ts water-tube beiler with 1ts 474 tubes, enabling
steam to be made very rapidly ; and the wcnderful
patr of 45-h p. compouand engines with their patent
reversing gear ; but the whole of the mechanism
m this macline 15 up-to-date, and is carrited out
a workmanhke manner.
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Th2 “ Journal du Petrole” states that water
only quickens the flame of petrolenm or of gasoline,



