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XXII. The Procefs of making Ice in the Eaft Indies. By
Sir Robert Barker, F. R. S. in a Letter to Dr.
Brocklefby.

TO DR. RICHARD BROCKLESRBY, F.R.S.

Spring-Gardem,
SIR, a:c 2, 1775,
Redd%%“o 9 FPVHE procefs of making ice in the Eaft

Indies having become a fubjeét of {pe-
culation, I beg permiflion to prefent you with the me-
thod by which it was performed at Allahabad, Mootegil,
and Calcutta, in the Eaft Indies, lying between 2 5 and
2 35 degrees of North latitude. At the latter place I have
never heard of any perfons having difcovered natural ice
in the pools or cifterns, or in any waters colleted in the
roads; nor has the thermometer been remarked to de-
{cend to the freezing point; and at the former very few
only have difcovered ice, and that but feldom. But in the
procefs of making ice atthefe places it was ufual to collect
a quantity every morning, before Sun-rife (except in
fome particular kinds of weather, which I thall {pecify
in the fequel), for near three months in the year: vfz.
from December till February.

The ice-maker belonging to me at Allahabad (at
which place I principally attended to this enquiry) made
a fuf-
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a fufficient quantity in the winter for the fupplyof theta—
ble during the fummer feafon. The methods he purfued
~ were as follows: on a large open plain, three or four ex—
cavations were made, each about thirty feet {quare and
two deep; the bottoms of which were ftrewed about eight
inches or a foot thick with fugar-cane, orthe ftemsof the
large Indian corn dried. Upon this bed were placed in
rows, near to each other, a number of {mall, fhallow,
earthen pans, for containing the water intended to be
frozen. Thefe are unglazed, fcarce a.quarter of an inch
thick, about an inch and a quarter in depth, and made of
an earth {o porous, that it was vifible, from the exterior
part of the pans, the water had penetrated the whole fub~
ftance. Towards the dufk of the evening, they were
filled with foft water, which had been boiled, and then:
left in the afore-related fituation. The ice-makers at-
tended the pits ufually before the Sun was above the ho~
rizon, and colle¢ted in bafkets what was frozen, by pour-
ing the whole contents of the pans into them, and there-
by retaining the ice, which was daily conveyed to the.
grand receptacle or place of prefervation, prepared ge-
nerally on fome high dry fituation, by finking a pit of
fourteen or fifteen feet deep, lined firft with ftraw, and
then with a coarfe kind of blanketing, where. it is. beat
down with rammers, till at length its own accumulated
cold agam freezes and forms one folid mafs.. The moutly
of the pit is well fecuréd from the exterior air with firaw
and blankets,in the manner of the lining,anda thatched:
roof is thrown over the whole.. It is here neceffary to
' remark,
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remark, that the quantity of ice depends materially on the
weather; and confequently, it has fometimes happened,
thatno congelation took place. Atothers,perhaps,halfthe
quantity will be frozen; and I have often feen the whole
contents formed into a perfect cake of ice: the lighter
the atmofphere, and the more clear and {ferene the wea~
ther, the more favourable for congelation, as a frequent
change of winds and clouds are certain preventives. For
I have frequently remarked, that after a very fharp cold
night, to the feel of the human body, fcarce any ice has
been formed; when at other times the night has been
calm and ferene, and fenfibly warmer, the contents of
the pans will be frozen through. The ftrongeft proof
«of the influence of the weather appears by the water in
one pit being more congealed than the fame preparation
for freezing will be in other fituations, a mile or more
diftant.

To reafon phyfically upon this procefs of making ice,
it may be faid, that had the thermometer been fufpended
in the air, free from every other body capable of com-
municating heat, in fome parts of the night during the
cold months of December, January, and February, the
quickfilver might have defcended to the freezing point,
and that water, being artfully placed in a fimilar fitua-
tion, contained in thin porous pans, and fupported by a
fubftance little capable of communicating heat from the
earth, might alfo freeze, and continue in a ftate of conw
gelation till the heat of the morning came on: I fay this
may be pofiible; but at the fame time I muft beg leave

to
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to obferve, that, during my refidence in that quarter of
the globe, I never faw any natural ice. I cannot declare
that the thermometer has not defcended to the freezing
point during the night, becaufe I never made the necef~
fary obfervations; but the water in every other fituation,
excepting in the pans, has not appeared to be in a freez-
ing ftate. The climate may probably contribute in
fome meafure to facilitate the congelation of water, when
placed in a fituation free from the heat of theearth, fince
thofe nights in which the greateft quantity of ice has
been produced, were, as I before obferved, perfetly fe-
rene, the atmofphere tharp and thin, with very little
dew after midnight. Many gentlemen, now in England,
have made the {fame remarks, in their frequent vifits
with me to the ice-pits. The {pungy nature of the
fugar-canes, or ftems of the Indian corn, appears well
calculated to give a paflage underthe pans to the cold air}
which, acting on the exterior parts of the veflels, may
carry off by evaporation a proportion of the heat. The
porous fubftance of the veflels feems equally well qua-
lified for the admiflfion of the cold air internally; and
their fituation being full a foot beneath the plane of the
ground, prevents the furface of the water from being ruf-
fled by any fmall current of air, and thereby preferves the
congealed particles from difunion.  Boiling the water
is efteemed a neceflary preparative to this method of con-
gelation ; but how far this may be confonant with philo-
fophical reafoning, I will not prefume to determine s,
(a) See PartI. Art. x111s

Yor. LXV. Nn From
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From thefe circumftances it appears, that water, by
being placed in a fituation free from receiving heat from
other bodies, and expofed in large furfaces to the air,
may be brought to freeze when the temperature of the
atmofphere is fome degrees above the freezing point on
the {cale of FAHRENHEIT’S thermometer; and by being
colleted and amafled intoa large body, is thus preferved,
and rendered fit for freezing other.fluids, during the fe-
vere heats of the fummer feafon. In effeéting which
there is alfo an eftablithed mode of proceeding; the fher-
bets, creams, or whatever other fluids are intended to be
frozen, are confined in thin filver cups of a conical form,
containing about a pint, with their covers well luted on
with pafte, and placed ina large veflel filled with ice, falt-
petre, and common {alt, of the two laft an equal quantity,,
and a little water to diffolve the ice and combine the whole.
This compofition prefently freezes the contents of the
cups to the fame confiftency of our ice creams, &c. in Eu~
rope; but plain water will become {o hard as to require a
mallet and knife to break it. Upon applyingthe bulbofa
thermometer toone of thefe pieces of ice, thus frozen, the
quickfilver has been known to fink two or three degree
below the freezing point: fo that from an atmofphere
apparently not mild enough to produce natural ice, ice
fhall be formed, colleted, and a cold accumulated, that
fhall caufe the quickfilver to fall even below the freez-
ing point.  The promifing advantages of {fuch a difco-
very could alone induce the Afiatic (whofe principal ftudy
is the luxuries of life, and this may well be called fuch,

when
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when I have often regaled with ices when the thermo-~
meter has ftood at 112°), to make an attempt of profit-
ing by fo very fhort a duration of cold during the nights
in thefe months, and by a well-timed and critical contri-
vance of fecuring this momentary degree of cold, they
have procured to themfelves a comfortable refrefhment
as a recompence, to alleviate, in fome degree, the intenfe
heats of the fummer feafon, which, in fome parts of In~
dia, would be fcarce fupportable, but by the affiftance of
this and-many other inventions. '

Accompanying I beg leave to offer you fome obferva-
tions, Imade in the year 1767 (&), in the province of Alla-
habad, on the temperature of the weather, which will
ferve to elucidate the extraordinary and fudden changes
incident to that part of Afia. Alfo {fome remarks on the
weather during my voyage to England, particularly {pe-
cifying the fituation we were in when the obfervations
were made. |

I am, sIRr, with regard,

Your moft obedient humble fervant,

ROBERT BARKER.

(%) Sce a gencral account of thefe obfervations Article XVIII.
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