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No. 756,521.

Patented April 5,1904.

UNITED STATES PATENT OFFICE.

JOHN PATTEN, OF NEW YORK, N. Y.

VAPOR-ABSORBER.

SPECIFIC.&TION forming part of Letters Patent No. 756,621, dated April 5, 1904.

Application filed July 9, 1801.. Serial No, 67,665,

(No model.)

To all whom tt may concerw:

Be it known that I, Jor~ PATTEN a, eltlzen
of the United btates residing at New York,
in the county of New Yorl{, State of New
York, have invented ~certaln new and useful
Improvements n Veper-Absorbere, of which
the following 1s a specification.

This invention relates to improvements in

vapor-absorbers of the class shown in my
Patent No. 676,665, dated June 18, 1901, and
designed pertleulerly for use in eonneetlon
Wlth ice-making and refrigerating apparatus
in which water is frozen or cold produeed by
rapid evaporation. The air, gases, and aque-
ous vapor from the freezing-chamber are

drawn off by means of an exhaust-pump, and
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section through one of the absorber

the absorbers are placed between the freez-
ing-chamber and the pump for the purpose of
absorbing the agqueous vapor.

‘The principle of operation of the present
invention is the same as that illustrated and
described in the patent referred to; but the
present invention includes various 1mpr0ve—
ments in the apparatus involved.

The invention comprises an improved ar-

rangement of the cooling-coils and their con-

nections with the water supply and delivery

pipes whereby the coils may be easily drained -

when not in use, a greater cooling-surface is
prowded and the cennectlens with the wa-
ter-pipes are more easily and mechanically
made than in the construction shown in said
patent.

The apparatus is also designed for greater
convenience of access to its parts and for join-
ing the absorbers together in such manner
that they will leeewe the vapor from one
source.

In the accompanying drewmﬂ“s which illus-
trate the invention, Figure 1 is a lODﬂ‘ltudII}&l
vertical section threuoh a series of absorbers
connected together.
on the line 2 ¢ 2, Fg. 1. Fig. 3 is a horizontal
-tanks,
showing a plan view of the coils and the fit-
tings which connect them with the water-
pipes. Fig. 4 1sa plan view, and Fig. 5 isa
sectional view, showing the construction of
the fittings which connect the cooling-coils to

Fw’ 9 1s a cross-section

the water-pipes; and Fig. 6 is a side view of

portions of the outer sections of a coil, show-

ing the bend connecting the upper and lower

layers

50

Referring to the drawmﬂ"s, A indicates a

tubular casing or trunk, which, as shown, is

preferably made in sections 1 2 3, &c., each
section having a branch 4 and a cover 5, said

branches thus forming domes B C D, &c.
This casing is interposed between the refrig-
erating-chamber and an exhaust-pump, being
connected to the former by an inlet-opening

6 and to the exhaust-pump by an outlet-open-

ing 7 in the cover of the dome B. The sec-

tions are preferably made of rolled metal

having cast flanges 8 at the ends, which unite
with similer.ﬂanges upon the adjoining sec-
tions. Within each of the domes is a system
of circularly-arranged lead cooling-coils 9,
and surrounding the coils within the domes
B, C, and D are lead-lined tanks 10, 11, and
12, respectively, said tanks 11 and 12 being
separ ated from the vertical walls of the dome
in order to provide passage-ways 28 for the
vapor between thetanks, and the walls of the
dome and the tank 10 belne' united to the
dome at its upper end 20 to prevent the vapor
from passing upwardly between the dome
and tank.
tanks .are connected by communicating pas-
sage-ways or pipes 13 14, &c., arranged with-
in the horizontal portion of the casing, these
passage-ways being of sufficient size to per-

the other. The tanks, passage-ways, and all
other parts of the epperatus which come In

contact with the acid which absorbs the va-

pors are eithler formed of lead or lined with
lead. The coils 9, as shown, are supported
upon lead-covered grate-bars 15, which are
carried upon a lead-covered ring 16, the latter
being supported by pillars 17, also covered
with lead. The pillars, tanks, and various
parts within the domes are suitably supported
upon horizontal beams 18, which rest upon
brackets 19 within the casing. The upper
end 20 of the tank 10 is joined to the side of
the dome, as shown, in order to prevent the
vapor from passing upward between said tank

The lower ends of the several

55

60 |

75

86

mit a man to pass thr ough from one tank to
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and the wall of the dome. With this con-
struction 1t will be seen that the vapor enter-
ing through the. inlet-opening 6 will pass
through the horizontal portion or trunk of

the casing, thence upward between the tanks

11 and 12 and the walls of the domes C and
D. thence downwardly about the coils in said

tanks, and through the passage-ways 13 and

1O

20

~ hereinbefore referred to.

14 to the tank in the dome-B. In this tank
the unabsorbed vapor and gases from all the
other absorbers in the system pass upwardly
through the coils and thence through the out-
let 7 to the exhaust-pump. During the pas-
sage of the vapor through the casing sulfuric
acid or other suitable vapor-absorbing fluid
is sprayed upon the coils, and water 1s circu-
lated through the coils in order to keep the
acid cool and effective. The greater part of
the vapor is thus absorbed during its passage
through the coils, as described 1n my patent
As the unabsorbed
vapor, air, and gases from all of the other
absorbers In the system pass through the ab-
sorber in the dome B, the flow of wvapor

through said absorber will be quite rapid, and

it 1s found 1n practice that the vapors are
more readily absorbed when the flow throucrh

-~ - the coils 1s rapld

20
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tem of coils.
dial trough - like arms 24, having perfora-

The spraying apparatus in each absorber is
substantially the same as that shown in said
patent and consists of a pan 21, mounted
upon a vertical lead-covered shaft 29, which
rests upon a step-bearing 23, supported upon
the transverse bars 15 in the center of the sys-
This pan 18 provided with ra-

tions throutrh which the acid passes from said

~arms fto the uppermost coils and from thence

40

trickles downward over the vertically - ar-
ranged coil-sections. The pan and arms are
Jead-covered. The shaft 22 extends through
the cover of the dome and is constantly ro-

tated by power applied "externally. Acid is

50

- prior patent referred to.

supplied to the distributing-pan in the first

absorber 1n the series directly from the con-
centrator and to each subsequent absorber
by means of an atmospheric pump H, which
delivers the acid to the pan through air-sepa-
tors K and ( and pipe 25, these parts being
substantially the same as those shown in my
For convenience in
removing the cover the shaft is made in two

- parts and connected by a sditable coup-

55
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ling 27.

As shown in Figs. 1 and 2, a water-supply
pipe 29 and a return-pipe 30 extend longitu-
dinally through the trunk, and branch pipes
31 and 32 extend upwardly from the supply
and return pipes, respectively, into the cen-
tral portions of the tanks, terminating at the
bottoms of the coils. These branch pipes may
be made of lead or covered with lead. Hach
coil, as shown in Fig. 3, comprises two layers,
each layer consisting of a series of circular
turns or sections, the sections in one layer be-

756,521

ing superposed upon the corresponding sec-

tions in the other layer. Tubular fittings or
T’s 33 and 34 are attached to the terminals of
the coil, and these fittings are adapted to form
continuations of the branch pipes 31 and 32,
respectively, when the coils are in position.

The coil-sections are not in the form of a spi-

ral, but are concentrically arranged, so that
the openings in the rotatable arms 24 of the
acid-distributer will be directly over the coil-
sections throughout the revolution of the
arms:. The coils are all alike, and a descrip-
tion of one will therefore -answer for the en-
tire series. As shown in Hig. 3, the inner
turn or section @ of the upper layer is con-

nected to the T-fitting 33 and describes a cir-
cle to the point 35, where the pipe is offset
outwardly for a distance slightly greater than

its diameter, and thence continues in a circle
to form the section b, at the end of which the

pipe is again offset, as shown at 36, and so on

until the outer circular section / is formed,
the offset portions being all in the same ra-
dial position. At the end of the section { the

pipe is bent downwardly, as shown at 37, to
bring it beneath the upper section /, and af-

ter making a complete circle beneath said sec-

‘70
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tion 1t 1s offset inwardly, as shown at 38, to -

bring it beneath the section £, and so on until
the two series of circular sections are com-
plete, the end of the lower layer terminating
at the fitting 34. The fittings upon the ends
of the pipe-coils when in place form continu-
ations of the vertical water-pipes. ¥or this
purpose each fitting is formed with a bell-
mouth 39 upon its upper end, adapted to re-
celve the lower end of the adjoining fitting, and
these fittings are connected together in a water-

tight and air-tight manner by lead, which is
"burned into the recess 40 between each pair

of fittings. The fittings 33" and 34" on the
lowermost coil are connected by bell—Jomts to
the upper ends of the vertical water-pipes 31
and 32, respectively, as shown 1n Fig. 2, and
the fittings 38° 34", &c., on the successive
colls are buﬂt upwardly upon one another, as
clearly shown in said figure, the topmost fit-
tings being closed at their upper ends. It will
be: evident that water entering through the
branch pipe 31 will passinto the tier of fittings
33* 383", &c., and from thence after circulating
through the upper and lower layers of the
colls successively will return to the fittings
34* 34°, &c., and thence through branch pipe
32 to the return-pipe 30. The pipe 32 1s
shorter than the pipe 31, and the fittings
which are connected to the terminals of the
lower layers of the coils are, as shown, lower
than the fittings upon the upper layers. This
arrangement of coils and
water “to drain from the coils when the water

ittings permits the

95
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1s withdrawn from the water-pipes, and hence

prevents freezing and bursting of the coils in

cold weather when the apparatusisnot in use.
The coils are substantially horizontal, and if

I30




force out all of the water.
‘inbefore referred to the ends of the coils were
raised above the bodies of the coils, and hence.

756,521

it is desired to drain them completely air
may be blown into the pipe

ficult to drain. In the pres-

the latter were di

ent improvement this difficulty is overcome,

and the arrangement of fittings and connec-
tions to the water-pipes i1s more desirable.

present arrangement of the coils, and the
parts are easily accessible for repairs or alter-
ations by reason of the fact that the passage-

- ways between the tanks are large enough to
~ permit a person to pass thronﬁ'h thern and

L |

into the various tanks.

The vapor - abscrblng fluid passes succes-
sively through the entire series of absorbers
and is then carried to a concentrator, where
the vapor is driven off, and the concentrated
fluid is then returned tc the first absorber in
the series. The concentrator and circulating
system are not shown in the present case.
The concentrated acid which is sprayed upon

the coils in the tank 10 is conveyed through

a pipe 41 to the distributing-pan in the tank
11 by means of an atmospheric pump or lift
E. (Shown in Fig. 2 and fully described in

my prior patent.) After passing over the coils

1n tank 11 and into the bottom -of said tank

the acid 1s conveyed in a similar manner
through a pipe 42 to the distributing-pan in
the tank 12, and so on through the entire se-
ries of absorbers. The acid is then carried

off to the concentrator and subsequently re--

turned to the first absorber in the series. The
several tanks being connected at the bottom
into one common receptacle, the acid remains
at the same height in each tank, and hence if

one air-lift should work more rapidly than an-

other there will always be a supply of acid
for each lift. The acid gradually becomes
weaker as it 1s passed through the successive

absorbers, and 1t is desirable to prevent the

weaker acld from returning freely to the

tanks containing stronger acid. For this pur-

pose retarding - partitions 43 are arranged
within the passage-ways between the tanks,
and said partitions are provided with open-
ings 44 large enough to permit the acid to
flow through for the purpose of equalizing
the depth of the acid in the various tanks,
but not large enough to permit of a free cir-
culation 1n bcth {2111‘601310118‘

Tt is sometimes desirable to have the water
run through two or more absorbers succes-
sively, so that the coolest water will be in the
absorber containing the strongest acid, and
vice versa. This may be accomplished by
proper connection of the water-pipes.

It will be seen that the upper portions of
the tanks surrounding the coils in the domes

C and D serve as partitions to direct the va~

pors onto the coils, while the lower portions
and the passage-ways between them form one

30, which will.
In the petent here-.

Al
- greater cooling-surface is also provided by the

3

common receptacle for the acidand a conduit:

for the unabsorbed vapors,air, and gases which |
The partitions in the

flow to the absorber B.

passage-ways form convenient retarding de-
vices for preventing the different grades of

acid from mingling freely, and yet permit suf-
‘ficient flow to maintain a constant supply.of

acid for the various atmospheric pumps. .

70

Having described my invention, what I

claim, and cdesire to secure by Letters Patent,
15—

1. In an absorber the comblna,tlon with

water supply and exhaust pipes of a plurality
of cooling-coils arranged 1n a vertical series,
each call comprising two series of circular sec-
tions arranged one above the other, the ter-

minals of the coils being within the same and.

superposed.

2. In an absorber the combination with

water supply and exhaust pipes of a cooling-

coll comprising two series of circular sections

arranged one above the other, the terminals
of said coil being within the same, and T-fit-
tings upon said terminals for connecting the
latter to said pipes..

3. Inanabsorber the combination with sup-
ply and exhaust pipes of a plurality of cool-

75
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1ng-coils arranﬂ‘ed 1 2, vertical series, each

coﬂ comprising two series of circular sectmne
arranged one above the other, the terminals
of each coll being within the same, and T-fit-

tings upon said terminels., said ﬁttings being

arranged one upon the other and forming con-

tinuations of the supply and exhaust pipes.
4. The combination with a casing having

vapor inlet and outlet openings and a series

of vapor-absorbers within the casing, each
comprising a cooling-surface and means for
passing an E—LbSOI’blHO fluid over said. surface,
of a receptacle for the absorbing fluid within
the casing and common to said absorbers, and
means for directing the vapor over the cool-
Ing-surtaces.

5. The combination with a casing having in-
let and outlet openings for vapor and a series
of vapor-absorbers within the casing, each
comprising a cooling-surface arranged in the
path of the vapor and means for passing ab-

95
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sorbing fluid over said surface, of a receptacle -

having compartments arranged to receive the

fluid from the several absorbers, means for
permitting a limited flow of fluid between said
compartments, and means for conveying the
flmid from each compartment to the next ab-
sorber in the series. | :

6. The combination with a casing hamncr 11-
let and outlet openings for vapor and a series

115

I20

of vapor-absorbers within the casing, each

comprising a cooling-surface arranged in the
path of the vapor and means for passing ab-

1525

sorbing fluid over said surface, of a receptacle
having compartments arranged to receive the

fluid from the several absorbers respectively,
partitions between said compartments having

openings through which a limited flow of fluid

130
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20

a

may take place, and means fdrconveying the
fluid from each compartment to the next ab-
sorber 1n the series.

Ing a trunk-having a series of domes and va-
por 1nlet and outlet openings, of cooling-coils
within each dome, means for passing absorb-
ing liquid over said coils, tanks surrounding
sald coils, passage-ways connecting the lower
ends of said tanks, and means for conveying
the liquid from each tank to the next absorber
in the series. -

3. The combination with a casing compris-
ing a trunk having a series of domes and va-

por inlet and outlet openings, of cooling-coils:

within each dome, means for-passing absorb-
ing liquid over said colls, tanks surrounding
sald coills, passage-ways connecting the lower
ends of said tanks, partitions adapted to retard
the flow of liquid through the passage-ways,
and means for conveying the liquid from each
tank to the next absorber in the series.

Y

756,521

9. The combination with a casing having a

series of domes and a vapor-inlet, of a series
* |- of absorbers within said domes, and tanks
7. The combination with a casing compris-

within said domes and surrounding said ab-
sorbers, said tanks being connected at their
Jower ends, and said casing having an outlet
communicating with said series of tanks.

10. In a vapor-absorbing apparatus, a cas-
ing having a series of domes, tanks within said
domes, and absorhbers within said tanks, said
tanks being connected at their lower ends and
open at their upper ends, said casing having
a vapor inlet and outlets through passages be-

‘tween the domes and tanks to dlrect the vapor

to the absorbers.
In testimony whereof I affix my Slcrnature In
presence of two witnesses.

JOHN PATTEN.

Witnesses:
- LEONARD A. DESSAR,
FeNTON S. BrRLT.
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