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STILL CONSTRUCTION.

Application filed March 11, 1922, Serial No. 542,902,

My present invention relates to stills and
particularly to column stills of the type com-
monly employed in recovering ammonia
from the gas liquor obtained from coal dis-
tillation gases. :

A primary object of my present invention
is to simplify and improve the construction
and operation, and to facilitate the cleaning
of a column still of the type comprising a
scrubbing section consisting of a series of
ported driaphragms arranged one above an-
other with cooperating bell chambers and tu-
bular projections surrounding the ports in the
diaphragms for causing the gas and vapor
flowing upward through the stack of dia-
phragms fo bubble through bodies of liquid
held on the different diaphragms, the liquid
overflowing from one diaphragm on to the
diaphragm beneath it.

The various features of novelty which char-
acterize my invention are pointed out with
particularity in the claims annexed to and
forming a part of this specification. For a
better understanding of the invention, how-
ever, its advantages and specific objects at-
tained with it, reference should be had to
the accompanying drawings and descriptive
matter in which I have illustrated a pre-
ferred embodiment of my invention.

Of the drawings:

Fig. 1.is an eﬁsvation with parts broken
away and in section of an ammonia still
system of the kind employed in recovering
ammonia from gas liquor;

F;g.d2 is a section on the line 2—2 of Fig.
1; an

’Figs. 3 and 4 are fragmentary sections on
the broken lines 3—3 and 4—4, respectively,
of Fig, 2.

In the drawings I have illustrated the use
of my invention in apparatus of the type
commonly employed for treating the am-
monia liquor obtained from the coal distil-
lation gases. This apparatus -comprises a

5 primary or free-ammonia still section A, and

a secondary or fixed ammonia still section
B. The still A comprises a vertically elon-’
gated tank or outer shell into the upper end
of which the ammonia liquor to be treated is
introduced through one or more inlet pipes
C. The ammonia liquor trickles down
through the scrubbing section of the still A
and eventually reaches a liquid storage space
in the bottom of the tank or chamber from
which liquid overflows through the connec-

tion D into the top of the secondary stilt B,
which also comprises a tank or outer shell
and a scrubbing section therein intermedi-
ate its top and bottom. The Liquor introtuced
into the top of the still B through the con-
nection D trickles down through the scrub-
bing section of the still B into the reservoir
space at the bottom of the latter from which
the spent liquor is withdrawn through the
outlet D2 Steam is introduced into the
body of liquor in the bottom of the still A
through a steam supply pipe E, and steam
is introduced into the lower portion of the
secondary still B through a steam supply
pipe F. Lime or other chemical for break-
ing up the so-called fixed ammonia is intro-
duced into the body of liquor in the lower
portion of the still A through the inlet G.
Steam and gaseous ammonia pass from the
top of the secondary still B through the con-
duit H which opens from the still B above
the scrubbing section in the latter, and dis-
charges into the still A below the scrubbing
section but above the liquid level therein.
(Graseous ammonia and any steam or water

‘vapor admixed therewith, finally leave the

distillation apparatus through the outlet I
which opens from the primary still A above
the scrubbing section therein.

Insofar as above described the distillation
apparatus shown in the drawings comprises
nothing novel with me, but, on the contrary,
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is of the type commonly used in obtaining -

ammonia from the ammonia liquor re-
covered from the gases of distillation in by-
product -coke oven plants. The present in-
vention is primarily concerned with the
construction of the scrubbing sections of the
stills A and B.

The scrubbing section of the still A is
formed by a series of trays K stacked one
on top of another between a top tray K’
and a bottom tray K2 Each of the trays
K comprises a cylindrical rim and a hori-
zontal web or diaphragm- portion K3 pro-
vided with ports and with vertical fabular

90
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projections surrounding the ports as here- -

inafter described. The ports through the
diaphragm K® of each tray K comprises a
set of elongated gas ports L/, L% 1?8, I* and
L5. In the preferred construction shown
these ports are arranged in parallel rows,
50 to speak, with one port I/ in the row at
one side of the tray, and one port L¢ in the
row at the opposite side of the tray, and
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two each of the ports L, L? or L* in each
of the three intermediate rows.. Each of
these gas ports is surrounded by a corre-
sponding upwardly extending tubular pro-
jection from the diaphragm portion K* of
the corresponding tray. At the underside
of the web or diaphragm portion K* of each
tray K, vertical flanges or ribs are provided
which unite with the circular rim of the
tray to provide a series of bell chambers,
M’; M2, M?®, M*, and M®. These chambers
are elongated in the same direction as the
rows of gag ports are extended and are lat-
erally displaced from the latter to the right
as the tray is seen in Figs. 2 and 8 in the
particular arrangement shown. The lower
edges of the flanges or ribs forming the bells
are preferably serrated as shown in Fig. 4.
The web K2 of each tray K’ is also formed
with a series of liquid drainage ports O,
0% 0% O* and O° which are surrounded
above and below the diaphragm by vertical
tubular projections from the web Kz,
The top tray K’ is substantially identical
with the trays K except that the tubular
projections surrounding the ports O, 07,
0?, 0% and O° should, and do terminate
below the level of the tops of the tubular
projections surrounding the ports L7, 12,
L2, L and 1° in the case of the top tray
K, while in each tray K it is convenient to
have all the corresponding tubular projec-
tions terminating at the same level. In the

. preferred construction illustrated, the cyl-

indrical rim of the tray member K’ extends
above thé web portion K® of the tray ap-
proximately-to the level of the tops of the
tubular lips surrounding the gas ports I/,
L2, 12, L# and 15, while in. each tray K
the cylindrical rim portion projecting above
the web portion K3, terminates at a level ap-
preciably below the level of the correspond-
ing tubular projections surrounding the
ports L/, L7, 12, Li* and Ls.

The bottom tray K2 differs from the trays
K in the omission of the bell forming ribs
or flanges at its underside, in the omission
of the liquid drainage ports O’ and (%, and
in the greater elongation of the downwardly
extending tubular projection surrounding
the liquid drainage ports 02, 0% and O* of
the  tray K* The last mentioned projec-
tions extend into the enlarged upper end of
the usual open ended conduit or channel P
provided to carry the drainage liquid from

the scrubbing section down to the bottom of

the body of liquid in the bottom of the still
A. .The lime supply pipe G discharges as
usual into the conduit P.

- In the assembled still A, the trays K, K’
and K* are stacked up with the bottom edge

of ‘the cylindrical rim of each upper tray

resting on the upper edge of the rim of the
tray immediately Deneath. In ‘the assem-
bled stack adjacent trays are angularly ro-
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tated with respect to one another through
an angle of 180° so that, as shown in Irig.
3, the ports L of ‘alternate trays are in line
with one another, whereas the ports L’ of
Immediately adjacent trays are at opposite
sides of the still. With' this arrangement
the tubular projections surrounding the
ports I/, L2 1.2, L* and L® on the upper side
of the diaphragm K? of each lower tray ex-
tend into the open lower ends of the bell
chambers M® M* M2, M? and M’, respec-
tively, of the tray immediately above. The
ports are so proportioned that the lower
edge of each bell chamber is appreciably be-
low the level of the top of the tubular gas
port surrounding projections extending into
1t from the tray below, and so that the lower
ends of the downwardly extending tubular
projections surrounding the drainage ports
07, 0% 03, O* and O° are located at or about
the same level as the bottoms of the bolls
carried by the same tray. The ammonia
liquor supply pipes C as shown in Fig. 1
advantageously extend down to a level be-
low the tops of the upwardly extending
tubular projections surrounding the ports
0%, 02, 0% O* and O° of the tray K’ so that
the lower ends of the pipes ¢ are liquid
sealed.

The trays K* and thereby the superim-

posed trays K’ and K are supported, as
shown, by an internal flange or ledge A’ pro-
vided for this purpose on the inner wall of
the tank body or outer shell of the still A.
The upper portion of the still chamber A is
normally closed by a removable top or head
section A% The cylindrical shell formed by
the rim sections of the trays K, K’ and K2 is
separated from the outer shell of the still A
by a narrow annular space or chamber S open
at its top but closed at its bottom by the ledgee
A’ In operation this annual space is quick-
ly filled with liquid by leakage or vapor
condensation, thus providing a liquid seal
for the joints between the rims of adjacent
trays. - Any small liquid leakage through
these joints that may oceur will do no par-
ticular harm, and in practice such leakage
will ordinarily not occur except during short
periods after the initial starting of the ap-
paratus into operation, or after the ap-
paratus has been cleaned. After such
periods of operation the joints will be sealed

by lime and the like depositing in and over

the joints. The location of the top edge of
the rim portion of each lower tray at a level
but slightly above the level of the corre-
sponding tray diaphragm has the advantage
that when the trays are removed from tﬁe
still for cleaning, the liquid above the dia-
phragm of each tray drains off into the still
chamber over the top edge of the rim of the
tray as the latter is lifted out. of its normal
position, _

The trays K, K’ and K* are advantageous-
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ly provided on their upper sides with aper-
tured ears K for engagement by a suitable
hoisting device for lowuma the trays into
place or removing them from the still cham-
ber A when the top head A? of the latter is
removed. The ears K are each bevelled off
adjacent the rim of the section to provide
guide surfaces for the rim of the tray above
which center the latter as it is being lowered
into place. To facilitate the proper setting
of the trays in place the trays are each pro-
vided at one side with lugs K'* on the outer

portion of its cyhnducal rim section which -

siraddles a vertical guide rib A? formed on
the inner wall of the outer shell of the still
A, Except for the disposition of the lugs
K1 the various trays B as shown are exact
counterparts of one another.

The scrubbing section of the still B may
be identical in construction and arrangement
with the scrubbing section of the still A.
The ports D" of the liquid supply connec-
tions I entering the top of the still B are
preferably ex ctended down below the tops of
the liquid drainage ports of the top tray K’
&0 that the lower ends of the portlom D’ are
water sealed. In the bottom tray, K2 of the
still none of the drainage ports O7, 02, O3,
O* and O° need be omitted, and the tubular
projections surrounding the lower portions
of these extend below the liguid level in the
storage space in the bottom of the still B.

In operation there is a constant downflow
of liquor through the liguid drainage ports
Q’, 0°, etc., of each of ‘the various tr ays K,
K”, K7 and K of the two stills, and an up-
ward flow of gas through the gas ports 1./,
L#, L, L* and L® of the trays. The dis-
]poo,ltlon of the drainage ports in adjacent
trays insures a distributed fow of liquid in
parallel lines along the upper side of each
tray and a desirably great elongation and
good distribution of the lower edges of the
various bell chambers under which the

ascending gas and vapor must bubble

relat 1wly Iarge gas and liquid contuct sur-
faces thus pmvmed adds to efficiency and in-
creases the capacity of the apparatus.

Aside from the advantages just referred
to, the still construction disclosed herein
possesses very important practical advan-
tages over stills now in common usz for
obtaining ammonia from gas liguor, in
respect to the ease and labor cost of clean-
i yace requirements and cost of con-
I maost commonly used wpo

- ammonia fron
tthe serabbing
- supported by the
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openings provided between each pair of
diaphragms, and in operation each clean-

-out opening must be closed by a correspond-

ing cover or door which is bolted in place.
When the ordinary removable bells are em-
ployed it is mecessary to clamp them in
place, usually by means of wooden or metal
wedges, since the excess of gas pressure on
the inner side of each bell as compared
with the gas pressure on the outer side
of the bell wotld displace the bell unless
so clamped in place. The bell clamping
provisions required with removable bells
adds appreciably to the trouble and labor
involved in cleaning the still. The ease
and -labor cost of deanm{r a still are
important items, because of the hequencv
with which 1t Is. necessary to clean the
interior of a still of the type disclosed.
Largely because of lime deposits, it is or-
dinarily necessary to more or less thor-

‘oughly clean the scrubbing section of g fixed

ammonia still, such as the still B, once a
month or so, and to clean the scrubbing
section of the free ammonia still such as the
still A once every three or four mounths or
so. With the removable bells, the bells
proper may be easily cleaned when once re-
moved from the still structure, but the un-
clamping of the bells and reclamping them
into position at the beginning and end of
each cleaning operation is a laborious and
unpleasant operat‘ion. The operation of
cleaning the non-removable diaphragms
throuwh the cleanout opening after the bells
are rcmoved ig also a difficult and laborious
operation.

With the present invention, when clean-
ing 1is necessary, all that it is necessary to
do is to remove the top head A* or IB3® of
the still section to be cleaned, and remove
the various tray sections and deposit them
on the floor of the still house ov other con-
venient phce for cleaning. The trays
then be cleaned with comparative mpuh{y
and ease after which they are again stacked
up in the still shell and the removable head
of the latter 15 Qecurm in place. The still
heads A® and and the various traj ys can
be removed ‘mdl repl JLLG& Wlhh comparat
quickness and ease b ¥
overhead hoist ra
(*h(wnhm"* forimed
in aceord:
, bell or tray
hecome
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given capacity, and in addition to the space
saving thus effected, directly reduces the
weight and construction cost of a still of
given capacity.

_The removal of the top heads A? and B
of either still column is a very simple opera-
tion in comparison with fhe removal of all
the cleanout doors with which it is necessary
to provide each still column as " heretofore
ordinarily constructed, since the number of
clamping bolts required to:secure a still top
head in place is only a small fraction of
the number of bolts required to secure the
various cleanout doors of the older con-
struction in place. While I consider it gen-
erally desirable to pass the liquor supply
connections to a still through the removable
top head of the. still shell, and this necessi-
tates opening a pipe joint in edch liguor
supply line to remove the top head, this is a
comparatively simple operation as the
liquor supply pipes are small diameter pipes.
The larger ammonia gas pipe connections
to the still shells need not be disturbed in
opening up the still for cleaning. Another
advantage resulting from the omission of
cleanout openings in the side of the still
shell arises from the fact that it is desirable
from the standpoint of heat economy to en-

case the still in heat insulation material T.

The required heat insulation obviously can
readily be applied and maintained in a still
constructed in accordance with the present
invention, which is not the case with a still
having a multiplicity of lateral cleanout
doors which must be removed at relatively

“frequent intervals for cleaning.

While in accordance with the provisions
of the statutes I have illustrated and de-
seribed the best form of my invention now
known to me, it will be apparent to those
skilled in the art that changes may be made
in the form of the method and apparatus
described without departing from the spirit
of my invention as set forth in the annexed
claims..

Having now described my invention, what
I claim as new and desire to secure by Let-
ters Patent, is:

1. In a column still, the combination with
an outer still shell, of a scrubbing section
therein formed of removable trays stacked
one on top of another and each comprising
a horizontal diaphragm portion and a mar-
ginal rim which rests at its lower edge on
the top edge of the rim of the tray beneath
it, said diaphragm being formed with gas
ports surrounded by upwardly extending
tubular projections from the ~diaphragm,
and with liquid drainage ports surrounded
by upwardly and downwardly extending
tubular projections from the diaphragm,

and with depending transverse flanges or.

ribs which unite to form parallel bell cham-

1,723,657

bers at the underside of each tray all so dis- 65
posed that the upper ends of the tubular
projections surrounding the gas ports of
each lower tray extend upwardly into the
bell chambers of the tray immediately above.
- 2. In a column still, the combination with
an outer shell provided with a removable
top section and with a scrubbing section lo-
cated in said shell and formed of trays

-stacked one on top of another and each com-

prising a horizontal diaphragm with ports 75
therethrough and having vertically extend-
ing projections forming upwardly extend-
ing tubular portions surrounding said ports
said diaphragm having bell chambers there-
beneath all so disposed that the said tubular
projections on each lower tray enter the bell
chamber at the underside of the tray above,
sald trays being removable from said shell
when the top section of the latter is removed,
ammonia liquor supply connections to the 85
removable top section of the still shell, and
ammonia gas outlet pipe connections to said
shell below the removable top section there-
of and above the top of the scrubbing sec-
tion therein.

3. In a column still comprising a, scrub-
bing section, the combination with an outer
shell provided with an internal ledge at the
bottom of the serubbing section of the still,
of a stack of trays resting on said ledge and
each formed with a marginal rim section
and with a transverse ported diaphragm
section, each of said diaphgram sections hav-
ing vertically extending tubular projections
surrounding said ports and bell chambers
therébeneath so disposed that the tubular
prjections of each lower tray extend into
the beil chambers of the tray above, and
said rim sections uniting to form s con-
tinuous shell enclosing the spaces between
the diaphragms and separated from the out-
er shell by an annular chamber open at its
upper end and being adapted to hold Houi
the bottom and side walls o
sealed against {f

80

90
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egress of Houid wheral
lating in said chember #
seal For the joints betwesn !
rims _
4 In & column still comprising 2 serab- 110
bing section, the combination witi: an outer

rovided with & removable ton section
and with an internal ledge at the hottom of
the scrubbing section of the still, of a stack
of trays resting on said ledge and each com-
prising a horizental disphragm section with
ports therethrough’and having vertically ex-
tending projections forming upwardly ex-
tending tubular portions surrounding said
ports, said diaphragms having beli cham- 125
bers therebeneath, all so disposed that the

said tubular portions on each lower tray

enter the bell chambers at the underside of
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the tray above and vertically extending pro-
jections providing a ms;r%i:al tray rim pro-
Jecting upward to a level below the top edge
of said tubular portions. ,

5. In a column still, a scrubbing section
formed of trays stacked one on top of an-
other and each comprising a horizontal dia-

‘phragm having ports therein, vertically ex-

tending projections forming upwardly ex-
tending tubular portions surrounding said
ports, and vertical ribs therebeneath extend-
ing transversely of said diaphragm and ar-
ranged to fofm a plurality of parallel bell

5

chambers, a vertical marginal flange ex-
tending above said diaphragm a distance
Jess than said tubular portions and below
said diaphragm a distance greater than said
vertical rib®, said trays being so. disposed

15

that the said marginal flanges of the trays -

contact and the said tubular projections.on
each lower tray enter the bell ¢hambers at
the underside of the tray above.

Signed at New York, in the county of
New York and State of New York, this 9th
day of March A. D. 1922,

WILLIAM H. PAVITT.
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