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The invention is an improvement in con-
densers for converting gases or vapors into
the liquid state by lowering of the tempera-
ture, and particularly condensers for refrig-
erating systems. o

My improved condenser unit includes a
plurality of horizontally spaced vertical con-
denser sections, each preferably in the form of
a coil having horizontal runs, said sectlons
being connected together in series, whereby
the high velocity of gas is maintained, and a
corresponding improvement in heat transfer
effected. Furthermore, the arrangement re-
duces the number of control valves.

As one feature of the present invention, the
connections to, between and from the succes-
sive coils are such that the gas enters the top
of the first coil and is made to pass down
through the successive runs and thence from
the bottom of the coil to the top of the adjoin-
ing coil and similarly through all of the coils
except the last coil. The gas connection from
the bottom of the next to the last coil is to
the bottom of the last coil. The unconden-
sible gases are drawn off from the top of the
last coil, while the condensate is drawn off
from the bottom of all the coils.. Thus the
non-condensible gases are swept out of all
of the first coils and in the last coil is made
to flow countercurrent to such condensate as
may form in the last coil. )

As another feature of the present inven-
tion, drain connections are provided to draw
off the condensed ammonia or the refrigerant
from each coil into a header maintained a

substantial distance below the lowest run of

the coil, so that the drain connections and the
header remain filled with liquid and form a
seal which prevents gases from by-passing
between the coils. o o
In the accompanying drawing, there -is
shown for the purpose of illustration, a per-

spective view of a condenser system embody- -

ing the present invention, certain of the parts
being broken away. o o
In this specific embodiment of the present

invention, there are provided a plurality of

atmospheric condenser units, each of which
includes a series of vertical coils 14 hori-
zontally spaced and made up of horizontal

runs or pipes 15 connected by return bends
13. The condenser units are supplied with
the gas or vapor to be condensed, such as
ammonia, from an inlet header 16 having
valve control branch connections 17 to the
top of the first coil of each unit. The coils
are connected in series and in such a manner
that the gas is caused to travel downwardly
in all of the coils except the last coil of the
unit. For that purpose, there are provided
Pipe connections 20 between the bottom of
one coil and the top of the adjoining coil.

From the bottom of the next to the last coil,

the gas is introduced into the bottom of the
last coil 19 by means of a pipe connection 21.
- The uncondensible gases are drawn off from
the top of the last coil 19 of each unit, there
being provided for that purpose an air or foul
gas header 22 extending horizontally above
the coils, and having branch connections 23
controlled by valves 24, from the top of each
coil 19, ' R
Drain connections 25 are provided for
drawing off the condensed ammonia from each
coil. These connections lead to an anhydrous
header 26 extending below the coils, and are
controlled by suitable valves 27. The drain-
ing of the last two coils of each unit may be
effected through a single drain connection as
shown. The anhydrous header 26 is disposed
at a substantial distance below the bottom of
the coils, so that the drain connections 25
and the anhydrous header remain filled with

liquid, thus providing a seal which prevents

gas from by-passing between adjoining coils.

The header 26 is connected to the foul gas
header by means of a pipe 28 having a suit-
able valve 30 and an outlet 81 from which
the condensate is drawn. This outlet is lo-
cated above the header 26 so that the drain
connections 25 and said header are main-
tained filled with condensate. L

The coils may be cooled in any suitable
manner, as for instance by mere exposure to
the atmosphere, or by spraying or trickling
water over them.,

I have shown only two units of the con-
denser, but it will be understood that there

‘may be as many units as desired connected in

parallel between the headers. .
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Having thus described my invention, what
I claim as new and desire to secure by Letters
Patent is:—
1. A condenser unit including a plurality
5 of horizontally spaced vertical coils having
coil to the tops of the next successive coils,
in series with the bottom of the next to the
last coil connected to the bottom of the last
coil, a gas inlet at the top of the first coil, an
outlet: for the uncondensible gases at the top
of the last coil, and outlets for condensate
from the bottoms of said coils.

2. A condenser unit including a plurality
of horizontally spaced vertical coils having
horizontal runs, pipes connecting the bottoms
of all of the coils except the next to the last
coil to the tops of the next successive coils,
and connecting the bottoms of the last two
coils, whereby all of said coils are connected
in series and the gas flows downwardly
through the first coils and upwardly through
the last coil, a supply connection at the top
of the first coil for the gases to be condensed,
a gas outlet connection at the top of the last
coil for the uncondensible gases, and pipe
connections. for drawing off the condensate
from the bottoms of said coils.

3. A condenser unit including a plurality
of horizontally spaced vertical coils having
horizontal runs connected in series, an inlet

“for the gases to be condensed, an outlet for
the uncondensible gases, a header extending
below said coils, and drain connections from
the bottoms of said coils to said header, said
header being at a substantial distance below
the bottoms of said coils, whereby said header
and said drain connections are filled with
condensate, forming a seal for preventing the

.. by-passing of gases between adjoining coils.

'40 "4, A condenser unitincluding a plurality of

“horizontally spaced vertical coils having hori-

zontal runs, pipes connecting the bottom of

each coil except the last two with the top of

.. the next successive coil, and connecting the
‘bottoms of the last two coils, whereby all of
said coils are connected in series, an inlet
connection at the top of the first coil for the
gases to be condensed, an outlet connection at
the top of the last coil for the uncondensible
gases, a header extending below said coils,
and drain connections from the bottoms of
said coils to said header, said header being at
a substantial distance below the bottoms of
said coils, whereby said header and said drain
connections are filled with condensate form-

“ing a seal preventing the by-passing of gases
between adjoining coils.

5. A condenser unit comprising a plurali-
ty of horizontally spaced vertical coils con-
nected in series and each having horizontal
runs, a gas inlet header extending above said

" coils, a branch connection from said inlet
header to the top of the first coil of said unit,
a gas outlet header extending above said

63 coils, a branch connection from said. gas out-
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let header to the last coil of said unit, a
condensate header extending below said coils,
and drain connections from the bottoms of
the coils to said header, said latter header
being at a substantial distance below the bot- 70
toms of said coils, whereby said latter head-
er and said drain connections are filled with
condensate forming a seal for preventing the
by-passing of gases between adjoining coils.

6. A condenser unit including a plurality 75
of horizontally spaced vertical coils con-
nected in series, an inlet for the gases to be
condensed, an outlet for the uncondensible
gases, a header extending below said coils,
and drain connections from the bottom of 80
said coils to said header, said header being
at a substantial distance below the bottoms of
said coils, whereby said header and 'said
drain connections are filled with condensate, .
forming a seal for preventing the by-passing 85
of gases between adjoining coils. :

7. A condenser unit including a plurality
of horizontally spaced vertical condenser
sections, pipes connecting said sections in se-
ries with the bottom of the next to the last 90
section connected to the bottom of the last
section, a gas inlet at the top of the first
section, an outlet for the unecondensible gases
at the top of the last section, and outlets for ...
condensate from the bottoms of said sec- 98
tions. e

8. A condenser unit including a plurality
of horizontally spaced vertical condenser
sections, pipes connecting the bottoms of
each of the sections except the next to.the last
section to the tops of the next successive sec-

100

‘tions, and connecting the bottoms of the last

two sections, whereby all of said sections are
connected in series, and the gas flows down- .
wardly through the first section and upward- 103
ly through the last section, a supply connec-
tion at the top-of the first section for the gases
to be condensed, a gas outlet connection at
the top of the last section for the uncondensi- . .
ble gases, and pipe connections for drawing 10
off condensate from the bottoms of said see-
tions. : ;
9. A condenser unit including a plurality
of horizontally spaced: vertical condenser, .
sections, an inlet for the gases to be con- 18
densed, an outlet for the uncondensible gases,
a header extending below said sections, and
drain connections from the bottoms of said
sections to said header, said header being-at.
a substantial distance below the bottoms of 120
said sections, whereby said header and said
drain: connections are filled with condensate
forming a seal for preventing the bypassing
of gases between adjusting sections. .
Signed at Carbondale in the county of 125
Lackawanna and State of Pennsylvania, this

20th day of June A. D. 1932. - ‘

HENRY TORRANCE.
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