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To all whom it May Concerm :

Be 1t known that I, JOHN CHAMBERS, of Te
Mata, New. Zeal and at present 1*e51d111 o &t
”\Ifmchestel ~1n the Gounty of Lancaster,
the United Kingdom of Great Britain, hzwe

invented certain new and useful Imprm e-
ments 1in Apparatus for Cooling Air for Re-
and oth_er like Pur-

frigerating, Ireezing,
poses, (for which T have received Letters Pat-

ent in Great Britain, No. 1,984, dated April

27, 1882;) and Ido declare that the following
is a clear and exact description of the inven-

tion, which will enable others skilled in the
art fo which 1t appertains to mfbke and use the

SaIie,

My invention relates 1:0 11111:)1*ovements 1. aJp—
paratus for cooling alr, in which the air is
caused topass thr 011#]1 plp es (surrounded by a

- refrigerated Subsmnce) so arranged that the
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- pipes;

11101511111'@ in the air in execess of Satm‘atmn 18
separated from the air and removed as water,
thereby making it practicable to have a VGI"V
compact arr mlﬂoment of cooling-pipes located
either within or outside of the ch amber or

space to be cooled, and freed from the liability

of the air-passages being closed by the forma-
tion and lodgment of snow or ice within the
pipes or in t]_le. passages. In all similar ar-

rangements heretofore constructed this stop-

page of the air-passages has caused serious
trouble and has been considered by many as
an insurmountable difficulty.
containg aqueous vapor in varying qumltltleq
dependent upon the temperature oftheair; but,

invariably decreasing with every 1‘0(1110’[1011 of

temperature, the excess of moisture forms into
sueh infinitesimal drops that they are held in
suspension in the air.
exeess of saturation that causes the trouble in
this class of air-cooling arrangements; and the
object of my invention is the removal of this
moisture 1 a liquid state.
ecmploy to thoroughly effect this removal are

threefold in their nature: fir st, to renove as-

much of this surplus moisture as possible be-
fore congealing; second, to liquefy and then
remove ail that does. eongeal by the action of
the air to be cooled while passing through the
third, when necessary, to raise the
temperature of the ingoing air by giving it a
slight compression.

C .
. W

1, 18 _'L transverse vertical section.
.Sheet

chambers; A/, Figs. 1 and 2,
bers in base A; B, Iigs. 1, 2, and 4, casings

Smtumted air -

It 1s this moisture in

'undelstood bv 1Gtm ‘ance to the dlﬂ“"lllﬁh

18, however,
pipe F 1s eonnected with a blower

The methods T

more clearly 1111(1{,1‘5‘500(1 by reference to the
accompanying drawings; but before proceed-
ing to deseribe them I Would remark that my
llwentlon does not consist of or include any
method of producing cold, but only in the

necessary apparatus for its absor ptionand dis-
| The cold may be produced by the
melting of ice or by the vaporization of any

tribution.

of the well known condensable gases; but the
appliances for produmng a refr w&mtedhqlud

are not shown.
Figure 1, Sheet 1, of the anne\cd drawings

1S lonﬂltudunl elev&tlon of the @ppfuﬂ,tua
part in view and partin section. Fig. 2 Shoet
17 o. 3,
is a plan view on the liné 1 2. Iie.

Bheet :i% ;u'l:)]fm viuv" O1L the 11'110 3 4.

0111: the seve] iﬂ TlE‘:WS |

A, Figs. 1, 2, 3, and 4,15 2 1*ectm1gu]m* base
subdivided into compartments or depositing-
d@positilw -cham-

or cylinders con’mnun pipes; C, ﬂl‘()ﬂpq of
bent pipes in casing B (7, tube-sheets into
which bo’rh ends of the tubes are fixed; DD,

Figs. 1, 2, 3, and 4, mid-feather or ])-'111111011,'

dwldmﬂ b‘lseA D" IYigs. Tand 4, mid-f *::lﬂlﬂ'
between legs of pipes C; L, I*]ﬂa 1 and 2
drain-pipe undm lying the dﬁp()mtmu chfunbe '
A’ I, Tig. 1, semi- ])mhtmm across drain-
])1]:)13‘% I}, F‘ I‘lua 1, 2, and 3, air-inlet. pipes;
I, Iigs. ‘?‘md% air-outlet pipes; I, Figs. 1
and 2 , Openings in passages into ¢ 01111).-31 tments
Als Gr, igs. 1, 2, and 4, brine-pipes; H, Figs.
1, 2, and 3, slides or ame% N1 air-pipes T and
s I, Ifigs. 1, 2, and 4, cocks orslides in brine-
1)11)6S
brine-pipes. |

. The working ot iJw flppfu ai as will be best
It

to b(} as&umed that the air-inlet

displacing the requisite quantity of air against

a maximum pressure of five ]}()111](1h per S(ll“lﬂl‘ |

J, FI&S 1 fmtl 4, 1]1100 way cocks in.

a,]mbl ¢ of
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inch, and that the brine-pipe ( is connected

with a cold- -producing arrangement, and that
the cylinders B above the tube sheet (!
filled with a refrigerated non-congealable liy-

uid kept in constant cir culation from the eylin-
’1‘]1ese ope].ahon.s will be | der B, where it absorbs the heat from the air

are
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- with the heat previously absol bed
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be mtm ated with

-the temperature about 25°. )

passing thr ough the pipes C to the refriger ator

of the cold- producmg apparatus, whereit parts
It 1s also
to be assumed that saturated air (the condi-
tion of extreme disadvantage) at atemperature,
say, of 80° IFahrenheit 1s dlbdl‘l“l oed from ﬂle
Dlower into the com partment A7 at @, while
{he refrigerated liguid 1s forced 1nto 1116 cylin-
der B thy ough the three-way cock J at Z); and
that the air and brine follow the direction of
the respective arrows. The air in the condi-
tion and at .the temperature named will con-

tain cleven grains of agueous vapor per cubic

foot; but w hen cooled £o 0‘35? a cubic foot will
2.25 grains, and the excess
of 8.75 erains will have been deposited upon
the metal surfaces of the pipes and chambers
during the pr ocess of c¢ooling.  This surplus
:11101,5h11 elirstappearsin mﬁmt esimal globules,
which by forcible contact with 1.11(21‘11 mu-laces

are soon agevegated into larger drops, and are

swept alonn with the current of alr, and at each

downward termination of the pipes the acen--

mulated water is lodged inthe underlying de-
positing-chamber, while the air passes up and
dovwn another ﬂmu]_) ofthe pipes and again de-
positstheaccumulatedwater,and so onthrough
the series.  The water lodeed 1n the different
chambers runs into the drain-pipe 14, common
to all the chambers, and 1s{rom thence conducet-
ed away. By this method of cooling the air it

will be.evident thatthere cannot be "LIO] mation
of snow or 1ceuntil the airis cooled to ‘)C’? and

their only from the small pereentage ol moist-
ure not previously deposited, and that when-
ever there is any formation 1t will always be

in the groups of pipes farthest removed from

theair-inlet. Toliquefyand dislodge any such
formation, 1 have only to reverse the current
of the air, which I.can readily do by opening

slide H* and closing slide II“. and this with-

out interruption of the flow of air through the
apparatus.  Io the event ol air entering the
apparatus at a temperature ol 527 or below, 1t
would be practically dry and would cause no
deposition; but assuing that arr-at this tem-
petature carried suflicient moisture to congeal,
or that there was a previous {forma
pipes, in suech case 1 should elear tl
compressing the aiv sufficient to ra
perature above the melting-point of ice. "This
s done by throttling the XTIt ssage. (A press-
ure of three poundsto the sq um e inehwill raise
I also malke pro-
vision for reversing the brine-current or with-
drawing the brine At oeether {rom cither of the
(\]1111101*% 01 CASINGS ( containing the pipes. The
drawings show four groups of pipes; but 1 do
not limit myselfto this number, nor to any par-

1¢ PIpes by

ticular size or shape of the (*.;_1%.11153*3 (.*.mﬂ_annlly

ings 15,
1011 111 the -

Se the tem-
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the pipes, but use two or more, ;Lecorflmn to
the number of degrees that the air has to be

cooled. Then, again, to avoid complexity in
the drawings, the sli deS are shown to reverse
the aiv-current through each two of the groups
of pipes; butina w 01]1111,;; arrang e‘_ment 1t will

be 10111111 desirable to arrange Lhe slides s0 as

to control the air-ecurrent in each one of the
series.

I am aware t]mt prior to my invention & se-
ries of casings have been arranged and con-
nected tog ether by air and hqlud pipes, said
CASINGS bemn provided with a series of air-
tubes admpted to be surrounded with liquid.

I therefore do not claim such, broadly: but

What I do elaim, and desire tosecure by Let-
ters Patent, 18— -

1. In an appamtus for cooling air, a series
of eroups ol pipeswith fllltel‘*ve;ml:lﬂ depositing-
dl.:b]]lbti‘b combined with an arran

gement ol

slides wher cby the current of air may e passed
through all the geries from right to left or from.
lett 10 right, or diverted from passing through

cach one Cof the series in either dir ection, with-

out interrupting the flow of air through Lhe a-

paratus, substantially as described fmd shown.
9, In'an appare atus for cooling air, the com-

Dhination of & series of oroups of 1)11)(3& with in-
tervening depositing-chambers, and the slides,

with a pressure-blower, substantially as de-
seribed, and for the 1)1111)056 specified. .
3. The continuous pipe &, pro ovided with

openings and cocks, as specified, in combina-

tion with intersecting casing-pipes provided
with slides [, mllﬁtalltlflllv as describéd, and
for the purposes set forth.

4. The base A, provided with dqmsﬂmn-.

chamber A’, in combination with underlying
drain-pipe 15, substantially as deseribed, and
for the pur ])OE;GR set forth.

- o, The 1):1‘%(‘ A, provided with depomtmu-
chamber A, in _00111b]1n110_11 with underlying
drain-pipe I8, provided with semi-partitions
17, substantially as described, and for the pur-
pmea set forth.

6. The compartment. A’ pr ovided w 11]10pen~
1 combination W ith air-pipes It I,
subst antiall vasdescribed, andtorthe purposes
set forth.,

7. The (*mnpmiln(,nt;\’ providedw 1‘[1101)(}11—
mas I, in combination with air-pipes I I
and a QG] ies of slides, H H* HY, substantially

as set Torth and ‘-a]_‘l(ﬁ(_.]_fl(‘,(].
JNO. CHAMBERS.

Witnesses:
J. K. KILBOURN,
D Tlast T ndia Avenue, Leadenhiall St
(+o. 5. H JL\"{I‘OPD
Wandsworth Common, S. W.

London, Is. (.
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