(No Model.) 2 Sheets—Sheet 1.

T. H. BUTLER.
ABENORBER FOR ICE MACHINES.

No. 377,189. Patented Jan. 31, 1888.
ﬁ e = |
| </
w A=
f NP
Zf: 71, 7.
a—Rg Py Vi v
( 7l
Kike . a — 2
N | S
1 VA
F_z' _ _Z . o 7re, ST
- %73 P!
| i Z7] |
| WU !
, N 1
} G 1
f7o f
e
(AN,
}{
f

N

3|
Ziad
£ ]
O ONONO

TOLD T -
\) G O % g-ﬁ!f\.
\i 0"0 / =N
"'{ I I‘I'_// / s
1-2 AN IRE \
!'i"i-gﬁ's ?&EIEIE /7 s
o . ; 2, #| .
O) X} \ ‘. ' . —_— AN\
wq,fhwmm é]”v@%h)@

WTZT??EKBD, Hoorrics H eBrutton
m, Ry Masy Athorney _

L .- e

N. PETERS, Pholo-Lithographar, Washington, D. €.




Sheet 2.

2 Sheets

(No Model,)

'T. H. BUTLER.
ABSORBER FOR ICE MACHINES.

No. 377.189.

Patented Jan. 31, 1888.

i,
3 8 % % LN - - . . . AV W, W W “ Il."'._‘
3 h ) AYHE LW .

el g I H AL G TIEAT PRI TTAT 1 %

<
|l
|
|
|
H

© ©

g 000000 ~ 00000 N
\@@@@@@@@@@@@@@@
_ 000000 O 0000000 \
0000000000 OOO0O0DOOO OO0
00000000 OOOO0O0O0O GO O
M \@@@©@@©@ @@@@@@@@/
@@@@@@@@AHVQ@@©@®©@
| ,ooo@o@@© @@@@@@aa\
;ﬂ# o@@oooo@@@©@@@@@@@@_
'~y /@@@@ooo©@@@©®@@@@@
//“ F; @.@@@0@@@@@@@@@@@\\
SETTTTTUANS | /@@.@@.@@@@@@@@@@@
ty S POOOO0000000000
: o —= _ /; J
) - e )
R S g ~ m P
r......t.:.lll,....\\\.\..

- Inventor

oo H e Bectton

%13 /‘/V,A/p itorn ety
e/

ot

N. PETERS, Photo-Lithographar, Washington, D. C.

[ TR ‘,-‘-

Y6

DR bressca




5

10

2C

2

30

)
Crt

40

45

KO

UNITED STATES

PatTeENT OFFICE.

THOMAS H. BUTLER, OF HARRISRURG, PENNSYLVANIA.

ABSORBER FOR ICE-MACHINES.

SPECIFPICATION forming part of Lietters Patent No. 377,189, dated January 31, 1888.

Application filed June 13, 1387, Serial No. 241,202,

‘0 all whonv tt may concern:

Be 1t known that I, Tooxas H. BUTLER, a
citizen of the United States, residing at Har-
risburg, 1nthe county of Dauphin and State of
Pennsylvania, have invented certain new and

useful Improvements in Absorbers for Ice-
Machines; and I do hereby declare the follow- |

ing to be ‘1ful] clear, and exact deseription of
themventmn such as will enable others skilled
in the art to whieh it appertains to make and
use the same.

This 1nvention relates to absorbers used 1n
1ce-machines of the class described 1 a sepa-
rate application, Serial No. 240,9005.

This Invention consists in the novel con-
struction and combination of the parts herein-
after fully described and claimed, whereby the
operation of the absorber is rendered more
uniform and economical.

In the drawings, Figure 1isa vertical trans-
verse section through the absorber. Fig. 2 18
a vertical transverse section through portions
of two of the troughs, drawn to an enlarged
scale. Fig. 3 is a plan view, from below, of
one of the troughs. Iig. 4 isa plan view,
from above, of the arms which support the
troughs.

A 1is the outer shell of the absorber,
the flanges ¢ riveted to it.

B is the bottom of the absorber, bolted to
the bottom flange, ¢, and provided with a pipe
b, through which the str ong aqua-ammonia,
may be dischar ged.

D are legs which support the absorber at a

having

| convenient height above the ground.

I3 is the top of the absorber, bolted to the
top flange, ¢, and provided with a central pipe,
e, for the inlet of the spent ammoenia-gas {rom
the brine-tank coils.

I is a pipe projecting through the top D
and provided with the pelfemted (llstubutex

f for spreading the weak ammonia-liquor from

the cooling-tank coils within the absorber.

(z is a pipe connected to the top L, and pro-
vided with a stop-valve, g4, for the escape of
ammonia-gas when the pressure becomes too
high.

H is an internal ring or flange secured to
the shell by the bolts 2. I arethe arms which
support the troughs, and are bolted to the
ring H.,

(No model.)
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J is ashort stem, having holes j in itssides,
which stands in the bottom trough and 1s
bolted to the center portion of the arms 1.

K isthe bottom trough. I,isthetop trough,
and M are the intermediate troughs. 'I'hein-

- termediate troughs, M, are all 'L]lke:, and as

many of them may be used as will be found to
oive the best results in practice.

N is a central pipe, for the inlet of ammo-
nia-gas, screwed into the stem J at its lower
end and united to the pipe ¢ by the thimble »
at the top.

Fach trough M is provided with a false bot-
tom, m, forming a gas-chamber, »/, undel neath
it and between it and the botbom m’. A por-
tion, m®, of the false bottom m is finely perfo-
rated, and a low partition, m’, extends across
each trough and divides the perforated por-
tion m’ from the rest of the trough. The end
m’ of each gas-chamber is located under each
partition m', and connects the bottom m° with
the false bottom m, that portion of the bottom
m* which comes under the perforated portion
m® being cut away or left open.

O are distance- pieces which separate the
bottom m? from the false bottom in each trough,
and o are distance-pieces which separate the
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false bottom of each trough from the bottom of

' the trough next above it.

P is a nut having a washer, p, underneath

it for tightening up all the tlotwhs and dis-

tance - pieces ‘Lfl]el they have been threaded

~upon the central pipe, N, asshown inthedraw-

ings.

() are pipes which are bolted betwceen the
false bottom 7 of each trough and the bottom
m’ of the trough next above 1t, holes ¢ being
formed in the bottoms m and m? so that the
gas-chambers m” are placed in free communi-
cation with each other.

R are rings which are bolted to the flanges
of pipes Q, so that tight joints may be made
between them and the trough-bottoms which
they unite.

India-rubber washers, or other equivalent
packing-washers, are placed between the dis-
tance-pieces and pipes and the bottoms of the
troughs, so that there can be no leak of either
oas or liguor.

S are short bevel-ended pipes, which pro-
ject from the bottom of the gas-chambers and
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- absorber.
_brlne tankcoﬂsenterethloughtheoentralplpe, -~

1:1earljr touoh the fa1ee botfome of the troughs |

next beneath them.
T is a coil for eold water to ¢ireulate tb rough,

situated in the 1owe1 part of the absorber be-

low the arms 1.

- The operation of the absorber is as follows:
The cold weak ammonia- liquor from the cool-
ing-tank coils enters through pipe F, and is
sprayed onto the false bottom of the top trough

L. From thenoe the liguor flows over the low:

partltlon m* and through the perforated por-

tion »’ into the trough M nexi beneath it. In
a similar manner the liguor passes through all |

the troughs M of the series, and through the
bottom trough K, into the lower part of the
The spent ammonia-gas from the

¢, passes down through pipe N, through the

 holes j in stem J, and into the fracs ohambel m’
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of the lowest trooc-*h, K. From thence the gas
passes upward through each gas-chamber m/
by the pipes Q until it gets to the gas-cham-
ber of the top trough, L. The ammonia-gas
in the outer gas-space of the absorber is ab-
sorbed by the surface of the liquor in the
troughs, and the gas is also brought into in-
timate contact Wlth the liquor in the troughs
by passing downwardly through the short
bevel-ended pipes S. It will be seen that this
arrangement is such that the strongest and

coldest gas is first brought into contaet with -

- the warmest and strongest liquor in the bot-
tom trough, K, and is able to enrich it to the

B greatest extent possible.
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tho absorber is kept from being overheated by
the incoming cold gas, which cools the liquor
and gas Surroundmg the lower gas chambers,

and thereby enables the hquor to absorb more

gas.
U is a lower trough Surroundmg the lower
part of the absorber and prowded with the

. drain-pipe «.

V is an annular perfmated spray- plpe sur-

-rounding the upper part of the absorber and

45

provided with the cold-water- -supply pipe v.

The water {from the spray-pipe runs down the.

outer surface of the absorber and greatly in-

~ creases its absorbing capacity both by cooling

it directly and by the cold produced by the |
evaporating water upon the exposed sur faoe

€0

- of the ehell A. of the absorber.

- pasemg downward and out of the bevel-ended

It will be noticed that the ammonia - gas

pipes S leaves the said pipes In acontrary di-

‘rection to the current of weak ammonia- liguor

which is flowing past the ends of the said

- pipes in the troughs into which they depend.
. All the ammonia-gas which enters the absorber
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through the central pipe has to pass through
the liquid at some part of the absorber before

-it can enter the gas-space surrounding the
troughs, there being no direct communlcatlon

between the centr al ] pipe and the gas-chambers
ofthe troughsand the gas-spaceintheabsorber,
except by the short pipes S, which always

have their ends covered by the 11(]1101" in the
troughs

The lower part of

377,189

In: ad'dltmn to t'he above- desoubed means

for ooolmg the outside of the absorber and the

‘water-coil in the lower part of the absorber

-there are three methods of inducing absorp-

tion constantly at work within it, ﬁrst the

70

spraying of the liquor through the ‘ammonia-

gas by the distributer and the perforated por-
tions of the false bottoms; second, the surface
exposure of the liquor in the troughs, and,

third, the mixing of the gas with the llquor“

by the short bevel-ended pipes.

The use of the cold-water coil in the lower

part of the absorber is to reduce the heat of 80

the strong aqua-ammonia due to 'LbSOI'ptIO’ﬂ

and make it cool enough to be 1:}urnped

What I claim is—
1. In an absorber, the oombmatlou of an in-

closing-shell, a series of troughs having false
| bottome and gas chambers beueath them, ,SUp-

ported within the said shell out of contact -

with it and with each other, so that the gas

escaping from each trough may have free
90

passage between the troughs and the shell,
pipes connecting the said gas-chambers, gas-
pipes depending from the bottom of each gas-

chamber into the trough beneath it, a pipe

discharging weak hquor into the top trough
and a pipe conveying cold gas direct into the

gas-chamber of the bottom trough, substan-

tially as and for the purpose set forth.
2. In an absorber, the combination of an in-

“closing-shell, a series of troughs having false
bottoms and gas-chambers beneath them sup-
ported within the said shell out of contaot with

it and with each other, so that the gas eseap-

between the troughe and the shell, pipes con-
necting the said gas chambers, gas-pipes de-
pendlng from the bottom of each gas-chamber

05 o

ing from each trough m‘ty have free passage

105 o

into the trough beneath it, a pipe discharging

‘weak liquor into the top trouv‘h a pipe con-
‘veying cold gas direct into the gas-chamber

of the bottom trough, and a coil within the
said shell below the bottom trough for circu-
lating cold water through-the stroncr agqua-am-
monia, eubstantnlly as and for the purpose seb
forth. |

8. In an absorbel the combmatlon of an in-

110

| 1'15 |
closing-shell, a serles of troughs having false

bottoms and -:rae chambers beneath them,pipes.

ber into the trough beneath it, a pipe discharg-
ing weak liquor mto the top trough distance-

pieces separatingall the bottomsof the troughs,
anda pipe passi n centrally downward through

connecting the said gas-chambers, gas-pipes
| depending from the bottom of each gas-cham- S
120

the said troughs and distance- pieces and con- -

veying cold gas direct into the bottom trough,

substantially as and for the purpose set forth.

4. In an absorber, the combination of a se-

a low partition across the false bottom above

“the end of the gas-chamber, a perforated por-

tion in the false bottom for spraying the liquor

which flows over the said partition, a series of -
| short pipes depending from the gas-chamber

rlee of troughs, each provided with a false bot-
tom and a gas-chamber below the false bottom,

130
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~ 1t,and a pipe discharging weak liquor into the

20
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into the trough beneath it, and a gas-pipe con-
necting each gas-chamber with the gas-cham-
ber next beneath it, substantially as and for
the purpose set forth.

5. In anabsorber, the combination of an in-

closing-shell, the arms secured to the shell, a
series of troughs having false bottoms and oas-
chambers beneath them, supported by the said
arms, the perforated stem secured centrally
within the lowest trough, the central gas-pipe
passing through the troughs and secured into
the said stem, distance-pieces separating the
troughs and surrounding the central pipe, a
nut for tightening up the troughs and distance-
pleces screwed upon one end of the central
pipe, pipes connecting the gas-chambers of the
troughs, gas-pipes depending from the bottom
of each gas-chamber into the trough beneath

top trough of the series, substantially as and
for the purpose set forth.

6. The combination, with an absorber of the |
character described, provided with a series of

troughs for bringing the gas and liquor into |

intimate contact, and having a gas-escapespace 25

around the said troughs between them and the
inner surface of the absorber-shell, of a pipe
for spraying cold water upon the outer surface.
of the shell of the absorber, thereby increasing
its absorbing capacity, as set forth. 30

7. The combination, with an absorber of the
character described, provided with a series of
troughs for bringing the gas and liquor into
Iintimate contact,and havinga gas-escape space
around the said troughs between them and the 35
Inner surface of the absorber-shell, of an an-
nular perforated spray-pipe surrounding the
upper part of the shell of the absorber and a
shallow trough encircling the lower part of the
sald shell, whereby the cold water may be con- 40
stantly applied to the outer surface of the shell,
substantially as and for the purpose set forth.

In testimony whereof I affix my signature in
presence of two witnesses. |

THOMAS H. BUTLER.
Witnesses:
JAMES I. CHAMBERLIN,
R. 5. CARE. -
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