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To all whom it may concern: ,

Be it known that I, Geores P. CarroLL,
a citizen of the United States, residing at
Bridgeport, in the county of Iairfield and
State of Connecticut, have invented a new
and useful Condenser, of which the follow-

ing is a specification.

My invention relates to.improvements in
apparatus for condensing liquefiable gases,

stch as ammonia, sulfur dioxid and the like,
“especially when used in connection with other
" component parts of absorption refrigerating

machines. The purpose of my invention is
to construct a condenser that will be eco-
nomical of cooling water, that will discharge
the liquefiable gas into-the main part of the
condenser practically freed of any entrained
water or lubricating oil, and that will be
simple and compact. The means employed
for accomplishing this purpose are disclosed
in the accompanying drawings and in the
description relating thereto.
“In the drawings, Figure 1 is a partial
front elevation and a partial vertical sec-
tion of my invention, through the line 1-—1
of Fig. 2, looking toward the right. Tig. 2
is a right end elevation of the structure of
the preceding figure. Fig. 3 is a vertical
section through the line 3—3 of Fig. 1, look-
ing toward the left. Iig. £ is an enlarged
vertical section of a check valve and adja-
cent parts, shown in the preceding figure,
with, -however, some of the parts in front
elevation. Tig. 5 is an dlternative construc-
tion of part of the structure shown in Fig. 1.
First considering the constraction of Figs.
1 to 4 inclusive: A slightly ascending gas
pipe 1, at its right and lower end, 1s secured
into the correspondingly ascending left end
of a casing 2, and, at 1ts left and upper end,

it is secured into the correspondingly de-

scending right end of a casing 3. A water
pipe 4 oceupies the axial centar of the pipe
1,'s0 as to leave an annular space between
itself and the latter pipe, and extends, at
its upper end, through the casing 3, leaving
a similar annular space, and, at its lower

" end, extends through the casing 2, leaving

wm
(=4

a similar annular space., A suitable union
5 surrounds the outer and lower end of the
pipe 4 and closes the right end of the casing
9. A delivery gas pipe 6 leads vertically
upward into the lower part of the casing 2.
I"rom the extrene lower end of the pipe 4 a
coupling and pipe 7 leads to'the waste.

A large tube 8, flanged at both ends, oc-

cupies a horizontal position in front of the
pipe 1 and slightly above its left and upper
part. A head 9 is secured] by means of holts
and nuts 10, to the flanged left end of: the
tube 8. A head 11 is secured, by means of
bolts and nuts 12 to the flanged right end of.
the tube 8. A pipe 13 extends through the
heads 9 and 11 and between the heads occupies
a horizontal position near the lowest part of
the tube 8, just back of its central vertical
plane. A pipe 14 extends through the heads
9 and 11 and between the heads occupies a
horizontal position near the lowest part of
the tube 8. just in front of its central ver-
tical plane and in the horizontal plane of
the pipe .13, as shown in. Fig, 3. Similarly
pipes 15,16 and 17 extend -through the heads
9 and 11 and between. the heads occupy
horizontal positions in a plane a little above
the plane of the pipes 13 and 14 Similarly
pipes 18 and 19 extend through. the heads 9
and 11 and between the heads occupy hori-
zontal positions in a plane a little above the
plane of the pipes 15, 16 and 17. The pipes
13, 14. 15, 16 and 17, as shown. in: Fig. 3.
occupy the lower half. of the tube 8. A re-
turn bend 20 is coupled to the left exterior
ends of the pipes 13 and 14, A return bend
91 is coupled to the right exterior ends of
the pipes 14 and 15. A return bend 22 is
coupled to the left exterior ends of the pipes
15 and 16. .\ return bend 23 1s coupled to
the right exterior ends of the pipes 16.and
17. A return bend 24 is coupled to the left
exterior ends of the pipes 17 and 18 . re-
turn bend 25 is coupled to the right exterior
ends of the pipes 18 and 19. A pipe 26,
adapted to lead from a source of cooling
water. is coupled to the right end of the pipe
13. Pipe connections 27 lead from the pipe

19 to the left end of a special connection 28.

The connection 2§ surrounds the left end of
the pipe 4, closes the left end of the casing
3 and permits # fow of water from the con-
nections 27.into the pipe 4. The parts 1,
2.3, 4, 5. and 28, in an absorption refrigerat-
ing maching, are termed a dehydrator.
From the upper part of the casing 3. a
short pipe 29 leads into the lower part of a
casing 30, located back of the upper left end
of the tube 8. -As shown in Fig. 4, the casing
30 has, at the right. a convex valve seat 31,
in a vertical plane, with a horizontal passage
32, extending through the seat-ind through
the left end of the casing. A pipe 33 leads

downward from the passage 32, passes.
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through the head 9, near the lower edge of
the latter, and extends along near the bot-

. tom of the tube 8, nearly as far as the head

(-]

10

15

20

© 25

-~ 30

40

50

11. Within the tube, 8, the pipe 33 has fre-
quent openings 34, extending all along its
lower side. Through a horizontal opening
in the head 11, at the lowest part of the tube
8, a small liquid transmitting pipe 35 ex-
tends horizontally and then downward and
is adapted for connection with an expansion
valve, not shown. A pressure gage 36 is con-

nected with the upper interior of the tube 8

by an opening through the head 11.

A centrally perforated 'diaphragm 37,
preferably of very thin vanadium. steel, at
its circumference, rests. in a recess at the
right of the easing 30. A casing 38, by
means of bolts 89, clamps the circumference
of the diaphragm 37 with the casing 30, and
it has a hollow boss, at its right end, with a
cylindrical projection 40, extending inward
from its right wall. A check valve member
41 has, at the right, a sleeve, threaded for a
short distance, and then plain and of re-
duced diameter, extending through the open-
ing in the diaphragm 37;1t has, at the right,
an annular flat surface resting against the
left surface of the diaphragm around the
opening therein and extending radially to-
ward tﬁe clamped part of the diaphragm; it
has, at the left, an annular recess containing
a ring 42, that is adapted for seating on the
seat 81; and i¢ has an opening extending
from’ end to end through its center and in

.axiali coincidence with the passage 32. The
ring 42 may be of tin or half and half solder.”

A ﬁ'anged sleeve 43 is internally threaded so
that it screws around the threaded part of
the sleeve of the member 41 and with its
flange clamps together the member and the
diaphragm 37. A helical compression spring
44 surrounds the projection 40.and the plain
part of the sleeve of the member 41 and
bears, at the right, against the right end wall
of the casing 38 and, at the left, against the
sleeve 43. The spring 44 therefore has a
constant tendency, through the intermediate
parts, to seat the ring 42 upon the seat 31
and thus to close the passage 32.

The parts 37 to 44 inclusive constitute a
form of check valve that I prefer to use in
connection with my invention. The con-
struction and operation of this check valve
is similar to those set forth in the applica-

‘tions of Carroll and Roehrich, Ser. No.

761,173, filed Apr. 15,1913, and of Roehrich,
Ser. No. 767,086, filed May 12, 1913, each
entitled Check valve mechanism. I am not,
however, limited to the use of any particular
form of check valve in connection with my

- invention.

The method of operation is as follows: Let
it be-assumed that the parts above described
constitute parts of an absorption vefrigerat-

“ing machine using water as the absorbent
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and ammonia as the refrigerant. As the
still, or generator, of the machine is heated,
ammonia gas ascends into the pipe 6 and
passes through the parts 2, 1, 3 and 29 into

the casing 30. With the parts in the posi- -

tions shown in Fig. 4, the check valve is
closed. This is because the pressure of the

 ammonia in the passage 82, in‘the opening

through the member 41 and in the casing 38,
acting upon the slecve 43 and the diaphragm
37, assisted by the spring 44, exerts a greater
force to keep the valve closed than does the
pressure of the ammonia in the casing 30 to
open it. But as the pressure in the casing 30
increases, it finally acts upon the niember 41
and the diaphiagm 37 with sufficient force

“to overcome the opposing forees and to open

the valve. The spring 44 may be of such
strength that a pressure in the casing 80 of
two pounds in excess of the pressure in the
casing 38 is sufficient to open the valve. 1t
may be remarked; that to keep the valve
closedd until there is such an excess, the
spring 44 has to be quite heavy, since the
pressure in the casing 30 js exerted on a

- considerable number of square inches of sur-
face of the member 41 and the diaphragm 37. -
, phrag

‘With an opening of the check valve, gas
passes from the casing 30 through the seat

31 and the passage 32 into the pipe 83. g
From the openings 34 and from the opening

at the right end of the pipe 33, the gas is
free to pass-into the main part of the con-
denser, within the tube 8 and the heads 9
and 11. To 'secure the full efficiency of
which the condenser is capable, it is also as-

sumed that the main part of the condenser.

always contains a certain quantity of lique-
fied ammonia. If the machine is of the con-
tinuously acting type, such as one with an
absorber separate from - the still or genera-
tor, where as much refrigerant is drawn
from the condenser in liquid form as is de-
livered thereto to be liquefied, the machine
should be so charged that the liquid am-
raonia will always just cover the pipes 15, 16
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and 17. In practice, as is common with or- -

dinary refrigérant receivers, one end of the
main part of the condenser has connected
with it a liquid level gage for indicating the
height of Iiquid ammonia therein. If the
machine is of the intermittent type, where
cne‘or move stills, on. being heated, accumu-
late a supply of liquid ammonia, in the con-

-denser, to be drawn off prior to the next
heating, the machine sheuld be so propor-

tioned and charged that, at the beginning
of such heating, liguid ammonia will touch
or cover the pipes 13 and 14, and at the end

"of the heating, will rise to about three-quar-
_ters of the internal height of the tube 8. In

either case, the gas emerging from the pipe
33 strikes the liquid already in the tube 8
and mingling therewith is liquefied thereby,
prin¢ipally in consequence of the cooling
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effect of a flow of water that. will now be ex-
plained. = . :
Tt is further assumed, while gas is pass-
ing upward through the pipe 6, that, either
by automatic or by hand regulation, cooling
water is flowing through the parts 26, 13, 20,
14, 01, 15; 22, 16, 23, 17, 24, 18, 25, 19, 27,
98, 4 and 7 to the waste. Consequently the
coolest water, being in the pipes 1 the low-
est part of the tube 8, cools the liguid am-
monia in the lowest part of the tube, with
which the gas from the pipe 23 comes in
contact. . This liquid ammonia ig thus kept
as cool as possible and is very effective 1n
quickly liquefying the incoming gas.
large measure of heat is thus imparted to the
Lcooling water at the very outset. The water,
as it progresses upward through the piping,
continues to talke up heat from the liquid or
vaporous ammonia in the tube 8 until it
- emerges through the connection 27. Then,
as the water, already quite warm flows into
the connection 28 and through the pipe 4,
it takes up still more
entering the caging 2 and passing upward
in the dehydrator through the annular
space arvound the pipe 4. The water emerg-
ing from.the coupling and pipe 7 is muc
heated. The hot gas, entering the dehydra-
tor from the pipe 6, flows past the warmest
water, flowing in the contrary direction, and
thus, at first, is gradually cooled. What-
ever water may have passed npwa.d with
the gas into the
tirely, condensed as it flows along the out-
side of the pipe 4; and, as the dehydrator is
‘inclined, it trickles back along the inside of
the pipe 6. Any remaining water entrained
over into the tube 8 sinks to the bottom, asa
part of the solution of exceedingly strong
agua ammonia, and flows out through the

_pipe 35 at the earliest opportunity. With

ithe construction shown, there is ‘also some
“padiation of heat from the parts 1, 3 and 33,
and from the return bends outside of the
heads 9 and 11, and also from the larger
parts of the condenser. But practically the
water is the all important factor in accom-
plishing the condensing of the ammonia
¢:as, and it acts most
ammonia already in
1atter is the direct means
incoming gas.

“When ammonia gas no longer enters the
dehydrator from the pipe 6, the pressure in
the casing 30 begins to drop. Thereupon the
spring 44, assisted by pressure in the casing
38 upon the sleeve 43 and the diaphragm 37,
closes the check valve and prevents a back
fow from the passage 32 through the seat 31.
Any water in the annular part of the dehy-
drator, and in the connections leading there-
from up as far as the check valve, drains
back into the pipe 6. Any water in the pipe
33, as before, sinks to the bottom of the tube

the tube 8 so that the
of condensing the

heat from the hot gas,

dehydrator is, almost en-’

officiently on the liquid’

@

S. The only pocket, where water may ac-
cumulate, is in the lower half of the casing
35. But such an accumulation does no harm.

Tn cave the parts described constitute parts
of a compression refrigerating machine, the
method. of operation is substantially the
same, except that, instead of water being
entrained upward from the pipe 6 and trick-

“link back or being carried over into the

tube 8, lubricating oil so entrains upward
and triclkles back or js carried over. In case
of a compression machine the check valve
is liable to open and close, in correspondence
with the opening and closing of the dis-
charge valve,of the compressor, and hence
should be omitted, unless, indeed, as is pret-
erable, there is space for a suflicient voluuie
of gas between the compressor and the checls
valve to prevent the latter from. hammering
on the seat 31.

Finally considering the construction  of
Fig. 5: Here the parts that are the same as
in the preceding figures are indicated by the
same reference numeralg. The only <iffer-
ence is that a head 9 inclosing the left hand
of the tube 8, instead of having an opening
through its lower part for the passage of
the incoming gas pipe, has*hn opening, us
high as possible; through its upper part, and
a pipe 33% similar to the pipe 33, passes
through this opening and discharges
coming ammonia gas into the tube and above
the liquid ammonia alveady there. -Conse-
quently, while the lignid ammonia in the
tube 8 is cooled as before, it exerts its own
cooling effect on the inconting gas by meauns
of its upper surface only. Such cooling is
very efficient, but is not quite so efficient as
with the previous construction.

The condenser, in either form, is several
times more economical of cooling water than
is the usual counter current, gas cooling con-
denser. The gas enters the main part of the
condenser almost entirely free of entrained
water or lubricating oil, as the case may
pe. DBy uncoupling the connections of the
pipes 13 to 19 inclusive, outside of the heads
9 and 11, the pipes, when necessary, il be
readily cleaned. The positioning of the
major part of the pipes 18 to 19 inclusive
in the lower half of the tube 8 is very ef-
fectual in cooling the liquefied gas therein.
And the entire structure is simple and com-
pact, entirely digpensing with ‘2 receiver
separate from the upper part of the con-
denser. :

My application Ser, No. 424,517, filed Apr.
1. 1908, entitled Refrigerating machine, dis-
closes, in Tigs. 85-38, a cooling water pipe
leading from the main part of a -condensey
and longitudinally traversing an ascending
gas pipe leading into sich mnain part, so as
to constitute a dehydrator, and a check valve,
for the gas, interposed at the highest part of
the dehydrator. In so far as this application
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continuation of said application and has the

_same filing date. My application Ser. No.

10

595,453, filed Dec. 8, 1910, entitled Refriger-
ating machine, discloses a horizontal con-
denger casing ‘with horizontal lengths of
cooling water pipes therein, connected in an
ascending series. by sections. of shorter
lengths, said series entering the lower part
of the casing and emerging above the place
>of entrance. In so far as this application has

these latter features of construction, it is

- has the same filing date.
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a continuation of said latter application and
My application
Ser. No. 748,589, filed Feb. 15, 1913, enti-
tled Refrigerating machine, has the above

mentioned features of construction of my .

application ‘Ser. No. 595433 and .also dis-
penses with a separate vefrigerant receiver
beneath the main and upper part of the con-
denser. In so far ag this application has the

distinctive features of my application Ser..

No. 748,589, just indicated, it 1s a continua-
tion of said latter application and has the
same filing date. My application Ser. No.
794,583, filed Oct. 11,1913, entitled Refriger-

ating machine, has the above mentioned fea-.

tures of construction of my application Ser.
No. 748,589, and also has the horizontal
lengths of cooling water pipe extending
through both heads of the main horizontal
condenser casing and connected in series by
return bends outside of thie-heads. In-so far

« as this-application has the distinctive fea-
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tures of my application Ser. No. 794,583,
just incicated, it is a continndtion of said
latter application and has the same filing
date. : :

What T have invented and wliat T clesire
to have protected by Letters Puatent is ex-
pressed in claims as follows: T claim:

1. In ‘combination a tank having an inlet
and. having an ocutlet from its bottom, a
water conduit entering sdid .tank near the
bottom thereof, emerging therefrom at a

place higher than the place of entrance and

consisting of sections in substantially hori-
zontal positions in the tank connécted in
series by other sections, a gas conduit lead-

ing into said tank through said inlet, and‘a

water. pipe leading from the outlet end of

said water conduit, entering said gas con-

duit, longitudinally traversing a part of

said gas conduit outside of said tank for a
distance and emerging therefrom.

2. In combination a tank having an out-
let from its bottom, a water conduit enter-
ing -said -tank near the bottom thereof;
emerging therefrom’ at a place higher than

_the place of entrance and consisting of sec-
tions 1n “substantially. horizontal positions

in the tank connected in series by other sec-
tions, and a gas.conduit descending into said

_tank and discharging near the bottom
“thereof.: ' i

has those features of construction, it is a

1,219,535

3. In combination a tank having an out-

et from its bottom, a water conduit enter-

ing said tank near the bottom thereot,
emerging therefrom at a place higher than
the place of entrance and consisting of sec-
tions in substantially horizontal positions
in the tank connected in series by other sec-
tions, a gas conduit descending into said
taiik and discharging neay the bottom there-
of, and a water pipe leading from the out-
let end of said water conduit, entering said
gas conduit, longitudinally traversing a
part of the gas conduit outside of said tank
for a distance and emerging therefrom.

4. Tn combination a horizontal tank with
heads at opposite ends, having an inlet and
having an outlet from its bottom, a water
conduit entering said tank near ‘the bottom

thereof, -emerging therefrom at a  place.

higher than the place of entrance afid con-
sisting of sections extending through said
heads, in substantially horizontal positions

“and connected in series outside of the heads,

a gas conduit leading into said tank through
snid inlet, and a water pipe leading from
the outlet end of said water condnit, enter-
ing; said gas conduit, longitudinally travers-
ing a part of the gas conduit outside of said
tank for a distance and emerging therefrom.

5. In combination a horizontal tank with

heads at opposite ends and having an outlet |

from its Dottom, a water conduit entering
said tank near the bottom thereof, emerging
therefrom at a place higher than the place
of entrance and consisting of sections ex-
tending through said heads, in substantially
horizontal positions and connected in series
outside of the heads, and a gas conduit de-
scending into said tank and discharging
near the bottom thereof,

6. In combination a horizontal tank with
~heads at opposite ends and having an out-

let from its bottom, a water conduit enter-

73
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ing said tank near the Dbottom thereof, -

emerging therefrom at a place -higher than
the place of entrance and consisting of sec-

“tions extending through said heads, in sub-
stantially liorizontal positions and connect-

ed in series outside -of the heads, a’ gas con-
duit descending into said tank and discharg-
ing near the bottom thereof, and a water
pipe leading from the ouilet end of said
water conduit, entering said gas conduit,
longitudinally traversing a part of the gas
conduit. outside of said tank for a distance
and emerging therefrom. _ "

7. In combination a tank having an inlet
and having an outlet from its bottom, a
water conduit-entering said tank near the

bottom thereof, emerging -therefrom at a’

place higher than the place of entrance and

zontal positions in the tank connected in
series by other sections, a gas conduit lead-
ing into said.tank through said inlet. a

»
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‘consisting of sections in substantially hori- -
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water pipe leading from the outlet end of
said water conduit, entering said gas con-
duit, longitudinally traversing a part of the
gas conduit outside of said tank for a dis-
therefrom, and a check
yalve interposed in said gas conduit at sub-
stantially the highest part thereof.

8. In combination a tank having an out-
let from its bottom, a water conduit entering
said tank near the bottom thereof, emerging
therefrom at a place higher than the place
of entrance and consisting of sections in sub-
stantially horizontal positions in the tank
connected in series by other sectlons, u gus
conduit descending into aaid tank and dis-
charging near the bottom thereof, and 2
check valve interposed in said gas conduit at
qubstantially the highest part thereof.

9. Tn combination o tank having an out-
lot from its bottom, a water conduit entering
said tank neav the bottom thereof, emerging
therefrom at' a place higher than the place
of entrance and consisting of gections in sub-
stantially horizontal positions in the tank
connected in series by other sections, & gas
conduit descending into said tank and dis-
charging near the bottom thereof, a water
pipe leading - from the outlet end of said
water conduit, entering said gas conduit,
longitndinally traversing a part of the gas
conduit outside of said tank for a distance
and emerging therefrom, and a cheele valve
interposed in said gas conduit at substan-
tially the highest part thereof. :

10. In vombination & horizontal tank with
heads at opposite ends, having an inlet and
having an outlet from its bottom, a water
conduit entering said tank near the bottom
thereof, emerging therefrom at a place
higher than the place of entrance and con-
sisting »f sections extending through suid
heads, in gubstantially horizontal positions
and connected in series outside of the heads,
a gas conduit leading into said tank through
sid inlet, a water pipe leading from the
outlet end of said water conduit, entering
said gas conduib. longitudinally traversing
a part of the gas sonduit outside of sai
tank for a distance and emerging therefrom,
and a check valve interposed in said gas con-
duit at substantially the highest part thereof.

1. In combination & horizontal tank with
heads at opposite ends and having an outlet
from its bottom, a water conduit entering
said tank near the bottom thereof, emerging
therefrom at a place higher than the place
of entrance and consisting of sections ex-
tending through said heads, in substantially
‘horizontal positions and connected in series
outside of the heads, 2
ing into said tank and discharging near the
bottom thereof, and a check valve interposed

in said gas conduit  at substantially the’

highest part thereof.

‘the outlet end

trave

‘the place of entre

‘tance and thence descending into said

‘emerging therefrom at a place

a5 conduit’ descend-

19.. T combination & worizontal tank with €

heads at opposite ends and having an outiet
from its hottom, a watér condull entering
said tank near the bottom thereof, emerging
therefvom at a place higher than the place

cof entrance and consisting of sections ex-

tending through said hends, in substantially
horizontal positions and connected in sevies
ontside of the heads, & gas conduit descend-
ing into said tank and discharging pear the
Lottom thereof, a water pipe leading from

¢ id + condait, entering
said gas conduit, iongitudinally traversing a
part of the gas Londuit eutside of said tank
Tor o distance and emerging therefrom; and
a check valve interposed in said gas condnit
ot substantially the highest pact thereol.

13, In combination a tank having an in-
let and having an outlet from its botbom,
water conduit enlering ciidt tank mnear the
bottom thereo!, cmerging therelrom: af =
place higher than the place of entrance andd
consisting of sections in substantially bori-
zonial positions in the tank conmeeted in
geries hy other goctions, o gas condult as-
cending to a_ point above said inlet and
thence descending and teading into said tanlk
throug! the inlet. and a waber pipe leading
from the outlet end of said water conduit,
entering said gas conduit, Tongitadinaily

sing the ascending part of the gus con-
duit Tor u distance and emerging therebrom
at a place helow the place of entrance.

14, In combination a fank having an out-
lot from its bottom, a waier conduit enter-
ing said tank uear the bottom thereod,
emerging therefrom at & place higher than
nee aid consisting of sec-
tions Iin substantially horizontal positions
in the tank connected in zeries by other sec-
tions, a U4s conduit ascending for a dis-

tank
and ~isehavging near the bottom thereot,
and a vwater pipe leading from the outlet end
of waid water conduit, enteving sald gas oo
Auit, longitudinally @ aversing bhe ascendi

= - et . .
part of the gas condnit for a distance
tace below 4

of smd w

»
op
O

place of entrance.

15, In combination a horizontal tank with
heads at opposite ends, having an inleb and
having an outlet from its botiom, a water
condnit entering said tank near the bottom
thereof, emerging therefrom at a place
higher than the place of entrance and con-
sisting of bections extending through said
heads, in substantially horizontal positions
and connected in series by other sections
outside of the heads, a gas conduit ascend-
ing to a point ahove said inlet and thence
descending and leading into said tank
through the inlet. and 8 water pipe leading
1ot apd of said water conduit.
gos conduit, longitudinuily

entering
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e

traversmg the ascending part of the .gas

conduit for a distance and emerging there-
flom at a place below the place of entrance.

16. In combination a horizontal tank with

5 ‘heads at opposite ends and having an outlet

from its bottom, a water conduit entermg

said tank near the bottom thereof, emerging

therefrom at a place hlgher than the place

of entrance and consisting ot sections ex-

10 tending through said heads, in substantially

houzontal positions and connected in series

- by other sections outside of the heads, a gas

. conduit ascending for a distance and thence

“descending into' said tank and dischar ging

15 near the bottom. thereof, and. a ‘water pipé

"leading from the outlet end of said water

conduit, entering said gas conduit, longitu-

dinally traversmcr the ascending part of the

gas conduit for a distance and emerging

20 therefrom at a place below. the place of en-
trance.”

17. In combmatlon a tank havmfr an mlef

- and having an outlet from its bottom, a wa-

~.~ter conduit entering said ‘tank near the bot-

25 tom thereof, emerging therefrom at a place

-higher than’ the place of entrance and con-

sisting of sections in substantially horizon-

tal posmons in the tank connected in series

.~ by other sections, a gas conduit’ ascending to

30 a point.above said inlet and thence descend-.

"+ ing and leading into said tank through the

Jinlet, a water pipe leading from the -outlet

end of said water conduit, entering said gas

* conduit, -longitudinally. tr -aversing the as-

.35 cendlng part of the gas ‘conduit for a dis-

" tance and emerging “therefrom at a place

" below the: place of entr;ance, and a check
valve.interposed. in said/ gas. conduit at sub-
. 'stantially the highest pmt thereof:

40
. let from its bottom, a water conduit enter-
“ing ‘said tank near the bottom thereof,
emerging therefrom at a place higher than
~the place of entrance and con51st1no of see-
45 ‘tions in substantially horizontal positions in

‘the tank connected in series by, other sec-
tions, a gas conduit ascending for a distance
and thence descending into “said tank and
- discharging near the Bottom ‘thereof, a wa-

50, ter pipe leading from the outlet end*of said

water condult entering said gas conduit,

. ing from the outlet end of said water con-
18. In combination a tank having an. out--

1,219,585 -

longitudinally traversing the ascending part .
~of the gas conduit for a distance and emerg-
ing therefromat a place below the place of
entrance, and.a check valve interposed in
said gas conduit at substantlally the bighest
part thereof.. :

19. In combination a horizontal tank with
heads at opposite ends, ha,vmg an inlet and
having an outlet from its bottom, a water
conduit entermg swid tank near the bettom
thereof, emerging therefrom at a place
higher than the place of entrance and con-
sisting of sections extending through said
heads, in substantially horizontal posmons
and connected” in' serfes by other sections
outside of the'heads, a gas conduit ascend-
ing to a point above said inlet and thence de- .
scending and leading into said tank through
_the inlet, a water pipe leading from the out-
let end of said water conduit, entering said
gas conduit, longitudinally traversmg the
ascendlng part .of the gas conduit for a dis-’
tance and emerging therefrom at a place be-
low the place of entmnce, and a check valve
‘interposed in said gas conduit at substan-
tially the highest part thereof.

20. In combmfxtlon a horizontal tank with
heads at opposite ends and having an outlet -
from'its bottom, a water conduit entering 80
“said tank near'the bottom thereof, emerging
therefrom at a place higher than the place .
of entranée and con51st1ng of sections -ex-
~ tending through said heads, in substantially
‘homzontal posmons and connected in series
-by other sections outside of the heads, a gas
“conduit ascending for a distance and thenee
descending into said tank and discharging
near the bottom thereof, a water pipe leads - .
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duit, entering 'said gas conduit, longitudi-
nally traversing the ascending part of the
gas conduit for a distance and -emerging
therefrom at-a_place below the place of en- .. -
trance, and a check valve inteiposed in said; 9
- gas conduit at subst'mtmllv the hl(rhest part
the1eof

' GEORGE P. CARROLL.
Witnesses: :
Fraxg N. Roruric,
- Karnn Rerxumaror,




