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UNITED STATES

PATENT OFFICE,

ROBERT PORTNER, OF ALEXANDRIA, VIRGINIA, AND P. EDWARD J. EILS,
- ‘ OF WASHINGTON, DISTRICT OF COLUMBIA. ' A

~ PROCESS OF AND APPARATUS FOR COOLING AIR.

. SPECIFICATION forming part of Letters Patent No. 229,750, dated July 6; 1880.

Application filed April 8 1880,

Lo all whom it may concern : e
* Beitknown.that we, ROBERT PORINER and
B. B J. Brus, citizons of the United States, re-
- siding, respectively, at Alexandri a, i1 thecoun-

5.ty of Alexandria and State of Virginia, and
"7 Washington, District of Columbia, have .in-’

vented certain new and useful’ Improvements

in the Metliod dt* Coolin g Air and Apparatus

;. therefor; and we do hereby declare the follow-
“10 ing to be a full, clear, and exact description
of the invention, such as: will enable ‘others

skilled in the art to whicl it appertaingto make

and use the same, reference being had to the
- -accompanying drawings, and to letters or fig-

15-urey of reference marked: thereon, which form

f .

o . apart of this specification, -* - - S
“The object of this invention is te gool and
purify air in baildings by blowing

;:tallie refrigerating pipes or tubes and operat-

o Mg i syck & way'as to condense into water

. the maiii portionwof the moisture withwhich the

-~ air may-be laden, and thus to avoid the inju- |

rious acenmaulation of

‘ snow on’ such refriger-
- ating pipes or tubes,

drigerant cireulating through them, = . .-

.. .. Another ohject of ourinvention is its special
.« " application to breweries \in such & way as 'te
.30 draw the’ air from above the-tops of the fer-
menting-tubs in the feriventing-room of sucli

brewery in order to intercept and carry 6ff the

carbonic-acid and other gases of ferinentation

. for immediate absorption by the waterof con-
35 densatioh forming on tlie refrigerating pipes
..~ or'tabes, so that the air in the fermenting-room
U may be kept comparatively pure, which 5% o
o0 matter of prime importance o the attainment
© - of a-good fermentation aud the production: of

40 pure fine beer, . s

- times when the artificial refrigerating apparaz.
T tus may De temporarily inactive for that pur-
45 posein cousequenceof hedded repairsoritsdi
. srversion foriother purposes SR T

7 .- Another ébjsctof thei
;o 40T degw

-air in ‘eold

14 veqther from ¢
terior of the Dnildi R

" | the air-passages of tlie refrigerating appara-

it over me--

notwithstanding the fact,
25 that they ave kept, partly at least, at a tem-|
perature below the freezing-point by the re+:

. the elaims. - -

nvention isto provide
ita prov

{¥No model.)
50
tus into the -building to displace the foul-air .-
therein, . R R

- Tao these'ends our invention consists of eer;
tain devices and combinations set forth in‘the
claims at-the close of this specification; also, g
anew modeof cooling and purifying air stated "7
inthe claims, and being made up ontaf mechans
ical devices, of which the following arethe brige .
cipal: a cluster of independent refri geratfirg
pipes or tubes arranged to form an extended 6o
ling; the refrigerant being supplied to them at- -
one end of the linc and exhausted from them ag
theotherend; tight metallicjackets, preferably: -
corrigated -or star-shaped in cross-sectionyto .
obtain a larger surface in a small compass, efi- §e -
civeling said refrigerating:pipes aurd filled wigh -7+
a non-congealable liguid: a bex for inclosing.
‘this - extendeéd line of jacketed ‘vefrigerating
pipes.or tubes and conveying the &ir fo he - ‘
cooled, the relative propertions and arrange- go©
ments of the box and refrigerting-pipes being =
such that the travel of the air along said pipes’
shall be sabstantially ‘coextensive with.the- -
travel of the refrigerant, but in a reverse di-
 tection ;.a fan or blower for drawing the -air yg-
from the proper point or points in the build- ™
ing or room to be cooled, passing it.through *
-the aforesaid box in the divection stated, anc
discharging it finally at a- point or points. re:
-mote from wiiere the air is drawn.in by. #aidl ;8o
fan; an ice-box adapted to receive a few tous.

-of jce and connected with the air-flues of the
artificial refrigerating apparatus, so that the )
-air theréfrom may be bassed through said box-.
and cooled by the ice therain, if req wired; an 8z
air-toands conneeted with, the fan or Mlower aml. &
opening into'the atmosphere -on the exterior
~of the building, throagh which air-trunk fresh-

: Sl we ;100 p air may be dratn into the buiiding incold,
. Anotherobject of theinvention is to provids s
for a continuance of vefri gerationof the airat |

weéather. -

" Some specific ariangements of parts recited
are also necessary to. the embodiiment of some
-features of the invention claimed in‘seme ¢

99,

- ~In order that onr im 1 may |
-understoed, wéhave illustriteil in thea
drawings, and will proceed.to descril

-} thereof” whick, barriig i fow details;




290,950

put in practical. operation in a brewery, with-

the understanding - that the details of con-
striiction and: arrangemeitt of parts' may. be

vatied to suit Qifferent circumstances and dif--

5 erend nsers. ; o e ‘
Figure 1 is a cross-section of a three-story
bailding of a brewery withour air cooling and

* purifyingmethod.and apparatus applied there-.

to: Tig. 2isalongitudingl sectional elevation of

1o our improved ajr-cooler. Tig.3is a horizontal

13

20

~%. The box

40
#

6o

"~ geotion of the same. Fig. 418 a cross-sectional

eleyation of the sane. Fig. b is & cross-section’

of one of the jacketed refrigerating pipes or
tabes. - Figs: 2, 3, 4, and 5
larger scale-than Fig. 1./

parts. . : : .
". The upper room, A, of the bailding illus-
‘trated represents a fermenting-room of a brew:
ery, while the lower rooms, B O, respectively
represent store-rooms. Thisis a very common

-5 arrangement of a tier of rooms in bréweries.

D, containing the refrigerating-

5 pipes, is arranged on the wall at one:end of

" the fermenting-room A, and close up against
the ceiling thereof, in order to have it ocenpy
“a space not otherwise utilized, as well as to
put it in 2 position where it ean. take:in the
air to -be cooled from abové the tops of the
fermenting-tubs. _ S o

To attain the fitst object of our invention it
ia.essential to.use refrigerating-pipes. of very

. travel of the air along them. is substantially
" coextensive with the travel of the refrigerant
through them; and we prefer to use straight
pipes. - In order to obtain and conveniently
‘Tocato such a long line of refrigerating-pipes,
we use in- the brewery-building to which we
applied ourinvention, and which is about forty

foet wide, & box, D, divided into two chambers }

by the partition d and one-return refrigerating-
“pipes, one length of -each pipe being in the
upper chamber of the box and the other length
thereof. in the lower chamber of the box, as

e

clearly shown in the drawings, thus securing -

.an air-travel along tho refrigerating-pipes of
. about seventy-five feet and about a similar
travel for the refrigerant. = o
_ As arefrigerant, we prefer-to usc anbydrous
ammonia liquefied. previous to ‘entering the
refrigerating-pipes by the combined effects of
. mechanical compression. and condensation.
The. smmonia is admitted to one end of the
- refrigerating-pipes E through branches f from
the induction-pipe I, and atter expainding into
- gas in its travel through said pipes B is with-
drawiv from the other end thereof by the ex-

‘haust-pipe & and returned to the proper ma-

. " shinery (not-showu) for reliquefaction.

. A fan-blower, H, is used to draw the air
“into the npper chamber of box D at the. ex-

haust ‘end of the refrigerating-pipes, and to-
65 blow it through the lower chamber of said box

dre ‘drawn on a-

* The same letters of reference are used in |
all the figures in the designation of identical

_ zongiderable length and so arranged that the

80 p;s'to‘fofce-ft,tbefefrtim at the indnction end’
of ‘the refrigerating-pipes.. At that point the'

‘cooled and purified air enters a trunk, I, which,

according to the drawings, passes down into

the lower room, O, to dischargé theair. Open-

ings are formed in the floors toinsure a eiren-

1ation of the air from the lower room through
the room above it ‘and back -again into the
fermenting-room, the manner of circulation
being indicated by arrows. . o

In the afore:mentioned practical application
of the invention we passed moderately strong

- eurrentsof airthrough the box plong the refrig-

erating-pipes and cooled the passing air con-
stantly to.from 8° to 10° Fabreuheit.. The
greater portion of the moisture in the air was
condensed off in the forim of waterby the refrig-

-erating-pipes, which therefore remained com-

paratively clear of frost,and what little moist-
ure did freeze on them assnmed the condition

‘of ice rather than 810,80 as not to naterially

interféere with the refrigerating action of the
pipes on the air. - While these effects may be
produced by immediate contact of the air with
the necessarily rathier small ammonia- pipes,
provided the ammonia and air are ‘made to

“fravel a sufficient length, we found it inprac-

ticable to attain such results Ly immediate
contact in the travel given above. Hence we
jacketed the ammonia-pipes by closed. sheet-
irow jackets Ef filled with a suitable non-con-
gealable lignid, and in order to obtain greatér
surface made these jackets corrngatéd or star-
shaped.” The desirable cffects stated were the
immediate results of such jacketing, which we
therefore consider an important feature. . The

‘refrigerating-pipes decline in the direction of

the travel of the refrigerant, so that the water
of condensation may ruu along them toward
the less cold portions of the pipes umntil it
drips off. : ] . ‘

~ The bottom and partition of the-box D have
also a slight inclination, so as to drain the

70

75
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water of condensation dripping from the pipes .

tooneend, whereitmay be trapped out, as indi-
cated. The box D may be made of wood and
constructed with a series of large doors to pro-

-vide for ready access.to the refrigerating-pipes, .

and windows may be put at-various points,
throngh which the condition of the refriger-
ating-pipesmay beobserved.  Thepipes shonld
be suitably supported by hangers or otherwise.,

In order that the refrigération of the air may
continue without interriptipn at times when
the artificial refrigerating apparatus requires

repairing, or muy be temporarily diverted for
-other use, weprovide a chamber, K,atany point

reasonably convenient for connection with the
air-trunk f,yand adapted to receive afew tons of

 ice-atatime. GatesT and I control the conrse

of the air-currénts, so that they may shun said

-chamber or be cmn'pel}ed to pass through it
“When the artificial refrigerating apparatus is

not operating on the air this chamber is filled
witliiceand the air cirenlated through it by the

[

115

120

125

130



5

35

299,750

- fanH. This ice-chamber may also be used as
“an anxiliary of the artificial refrigerating appa-

- ratus in the summer months by passing the air
from said apparatus also through this chamber

5 filled with ice. If theair come down from box
D at a temperature at or below the freezing-
point, it will not, of course,.melt the ice in the
chamber. The provision of this ice-chamber
renders the use of an artificial refrigerating

10 apparatus perfectly safe in breweries, packing-

houses, &c., without a reserveof 'alarge amount
of ice, stored at great expense, forin case of a
temporary breakdown of the artificial refrig-
erating-machine the ice-chamber can be filled

15 with a few tons of ice (easily obtained at a

moment’s notice almost anywhere in this conn-
~try) and the cooling of the air continned by
the ice until the machine is put again in oper-
“ation.. Furthermore, being adapted tooperate

20 a8 an aid to the refrigerating-machine in the.

Summer months, it will be possible to get along
- with less powerful refrigerating - machines
. where they are combined with such an ice-

chamber, ' ' "

" 25 - The air-shaft L opens into the atmésphete,'
and is connected with the fan H through the-

box D in this instance. I is provided in or-

. der that in cold weather fresh air may be

drawn from the exterior of the building and

30 blown into it to displace the contaminated air

in t, which may be let out through the doors

and windows. During the warmer seasons

this air-shaft mnst be tightly closed and made
non-¢conducting where it joins the box D,

-the fermenting-tubs in a fermenting-roown of 4
brewery, we draw off continually the carbenie-
acid and other .gases and fungi of fermenta-

"_tion always hovering above the fermenting’

40 wort in the tubs, retarding and "debdsing the
fermentation.. Theseé impuarities so drawn off
are absorbed, if not all, in greater part at least,
by the water of condensation formed on the
-refrigerating-pipes, for, in praectice, we find

45 that the air in the building cooled by our ap-

. paratus is kept remarkably pure. In con-
sequence a-better fermentation resulted, aud’

the quality of the beer was correspondingly
improved. . : .

It will be understood by those familiar with
the subject of artificial. refrigeration that the
refrigerating-pipesare coldest at the end where
the refrigerant is first introdaced, and that
- their temperatare gradually inereases toward
55 the end where the refrigerant. is exhausted.

We took advantage of this fact and forced the

air along the pipes in 4 direction opposite to

50

the flow of the refrigerant to attain the first

object of our invention; making the travel-of

6o the air and refrigerant sufficiently extended

“so thai the greater portion of the moisture in

the air might be condensed-as water ou the
warmer ends of the refrigerdting-pipes.

- Instead of jacketed refrigerating-pipes op-

65 erating as described, the air may be cooled by

refrigerating-pipes through which a continu-

By drawing the air from above the tops of |

. 3

ous flow of a non-congealable liquid 'is main-
tained by a pump from a reservoir wherein
said non-congealable liguid is cooled by direct
coutact with @ coil or -coils of ammonia or
-other refrigerating-pipes, the non-congealable
liquid being caused to flow throngh the pipes
in a direction opposite to the travel of the air,
as before; bat we prefer the construetion first
described, for it is both simple and effective in
operation. ’

-In some-cases we propusc to pass the -air
‘along the refrigerating-pipesin a spiral orzig-
‘zag direetion, so that the travel of the air
would considerably exceed the travel of the re-
frigerant. :Such modification we cousider as &
variation ef our invention and as covered by
our claims. : s :

We.are aware that it is common to cool

liquids by passing them along cooling or re-; 85
frigerating pipes in a direction opposite to the
flow of the refrigerant, the travel of the liquid-
to be cooled heing substantially co-extensive
_with the travel of the refrigerant; hut the
cooling of liguids does not involve injurious
aeenmulation of frost on the refrigerating- .
pipes, which is, on the other hand, a’very se-
rious difficulty met with in the cooling of air
by refrigerating-pipes, . Honce our described
method of cooling air is not analogous to the
cooling of liquids in the same way, because
by preventing injurious accumulation of frost
on the refrigerating-pipes it produces a new
result, and one of great importance to a con-
tinuous effective cooling of air. :

We are also aware that it is common to cool
air by blowing it through an ice chamber or
box; but so far as we know we are the first to
combine refrigerating:pipes for-the artificial
cooling of air with an ice-box for also cooling
the air by the natural cold of the ice therein.

What wo claim as ouf invention, and desire -
to secure by Letters Pateut, is=

1. In cooling-currents of air by refrigerating
pipes or tubes, the method of preventing in-
Jurions aceumulation of frost on the said
‘pipes, which method counsists of foreing the.
air throngh a snitable box along the refriger-
ating-pipes in a direction opposite to the flow -
of the refrigerant-through said pipes, the travel
‘of the air being substauntially-co-extensive with
the travel of the refrigerant, substantially as.
befote set forth. '

« 2. The combination, substantially as before
set forth, of the air-box, the refrigerating-pipes
‘therein, extending singly from the cutlet to -
the inlet of the box, and being thus substan-
tially of equal length therewith, and the fan
or blower forciug the air along the said pipes =
in a direction opposite to the flow of the re- 125
frigerant, .

3. The combination, snbstantially as before -
set forth, of the air-box, the jacketed - refrig-
erating-pipes therein, and the fair or blower.

4. The combination, substautially as before
set forth, of the air-box placed under the ceil-

70
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| ing of a fermenting-room, the jacketed refrig- -
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In testimony whereof we aflix oup wzwim,
| tures in presenca of bivo witnes
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