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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 

5 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 8, 

10 Scrubbing section consisting of a series of 
|ported dlaphragms arranged one above an 
other with cooperating bell chamber's &nd tul 
bular projections Sturrounding the ports in the 
diaphragms for causing the ghs and Valpor 

15 flowing upward through the Stack of dia 
|phragms to 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 elevation with parts broken 

away and in section of an ammonia still 
System of the kind employed in recovering 
ammonia from gas liquor; 
F??: is a section on the line 2—2 of Fig. 

1 : ?an 
”Figs. 8 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 
primary or free. ammonia, Still section A, and 
8. Segondary, or fixed ?mmonia, 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 

?5 which liquid overflows through the connec 
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tion I) into the top of the Secondary stilk B, 
Which also comprises a, tank or outer shell 
and a, Scrubbing Section therein intermedi 
?te its top and bottom. The liquor introt luced| 
into the top of the still B through the con 
Intection I) trickles down through the scrub 
bing Section of the still I3 into ̀the reservoir 
Space at the bottom of the latter from which 
the Spent liquor is withdrawn through the 
Outlet 19*. 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 l'`. , Lime or Qther 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 Gi. 
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. 
GiaSeOuS Rmmonia and any Steam or water 
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"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 

8pparatus shown in the drawings comprises 
Inothing novel With me, but, on the contrary, 
is of the type COmmonly used in obtaining 
Bmmonia 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 K°. Each of the trays 
IK counprises a ?ylindrical rim And a hori 
ZOntal web or diaphragm- portion K° pro 
vided with ports and with vertical tíbular 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 Iu”, I„°, IA, Iu* and 
L°. In the preferred construction shown 
these ports are arranged in parallel rows, 
So to Speak, With one port L’ in the row at 
One Side of the tray, and one port L* in the 
row at the opposite Side of the tray, and 110 
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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 bro 
jection from the diaphragm portion K° of 
the corresponding tray. At the underside 
of the web or diaphragm portion IX° of each 
tray IK, vertical flanges or ribs are provided 
which unite with the circular Trium of the 
tray to provide a Series of bell chambers, 
MY, M2, M3, M*, and M°. These chambers 
nre elongated in the same direction as the 
Irows of gas ports are extended and are lat 
erally displaced from the latter to the right 
as the tray is Seen in FigS. 2 alad 3 in the 
particular arrangement shown. The lower 
ediges of the flanges or ribs forming the bells 
are preferably serrated as shown in Fig. 4. 
The web K8 of each tray K? is also formed 
with a series of liquid drainage ports O’, 
O2, O8, O* and O5 which are surrounded 
above and below the diaphragm by Vertical 
tubular projections from the web K°. 
The top tray K’ is substantially identical 

with the trays K except that the tubular 
projections Surrounding the ports O’, O*, 
O3, O*, and O“ should, and do terminate 
below the level of the tops of the tubular 
|projections Surrounding the ports L”, L*, 
I„°, L*, and I_° in the case of the top tray 
IX7, 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 the web portion K° of the tray ab 
}proximately-- to the level of the tops of the 
tubular lips Surrounding the gas ports 14?, 
L°, L3, L*, and L°, while in each tray K 
the cylindrical rim portion projecting above 
the web portion K°, terminates at a level ap 
|preciably below the level of the corresponcl 
ing tubular projections. Surrounding the 
|ports L”, L”, L°, I„“ and I,°. 
The bottom tray K° differs from the tirays 

|K in the omission of the bell forming Irilbs 
or flanges at its underside, in the omissiom 
of the liquid drainage ports O’ an(l ()°, and 
in the greater elongation of the dlowinwardly 
extending tubular projection Sturroundling 
the liquid drainage ports O°, O° 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 t? the bottom of 
the body of liquid" in the bottom ?f the still 
A. , The lime Stupply pipe G discluar?ges as 
usual into the conduit P. 
· In the assembled still A, the trays IX. IX’ 
and k? are stacked up with the bottorm edl?re 

· of the cylindrical rim of each upper tray 
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resting on the upper edge of the ifim ?f the 
tray immediately ?eneath. 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 Fig. 
3, the ports L of · alternate trays are in line 
with one another, whereas the ports L” ?f immediately adjacent trays are at o])p?site 
Sides of the still. With this arrangement 
the tubular projections sunrrounding the 
}ports L’, L*, L°, L* and L° on the upper Side 
of the diaphragm K° of each lower tray ex 
tend into the open lower endls ()f the bell 
chambers M“, M*, M3, M* and M”, Irespec 
tively, of the tray immediately above. The 
|ports are So proportioned that the lower 
edge of each bell chamber is apprecialbly be 
low the level of the to]) of the tubular' ?ras |port Surrounding projections extendling into) 
it from the tray below, and so that the lower 
ends of the down\vardly extendlin?r tull)ular 
jprojections Surroundlin?r the (lr:linu?re ])()t'tS 
O”, O2, O3, O* and O° are located at or about 
the same level as the bottoms of the bells 
carried by the Same tray. The ammonial 
liquor Supply pipes C, as shown in Fig. 1 
advantageously extend down to a level be 
low the tops of the up\vardly extending 
tubular projectionS Surrolln(ling the ports 
O”, O2, O3, O+ and O5 of the tray K? so that 
the lower ends of the pipes () are liquid 
Sealed. 
The trays IX° and therelby the superium 

posed trays K’ and K are Supported, as 
shown, by an internal flange or led?re A” pro 
widled for this purpose on the inner wall of 
the tank bodly, or outer shell of the still A. 
The up])er portion of the still chamber A is 
Inormally closed by a rennovable top or headl 
section A*. The cylindrical shell forme(l by 
the rium sections of the trayS IX, KV and K* is 
separatedl from the outer shell of the still A 
})y a marrow ammula1' S]):lce ()I' chamulycl' Š ()])?n 
at its top but closed at its bottom by the le (lge 
A”. In operation this ammllal space is quick 
ly filled with liquid by leakage or vapor 
condlensation, thus l)1rovicling a liquidl Seal 
for the j?ints between the rims of adlijacent 
trayS. Any Small liquid leakage through 
these joints that may occur 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 
]baratus into operation, or after the ap 
paratus has been cleanedl. After such 
])eriods of operation the joints will be sealed 
iby liume and the like depositing in and over 
the j()ints. The location of the top edge of 
tlue Irium portion of each lower tray at a level 
but slightly above the level of the corre 
S])()In(lin?r tiray diaphl'a?rm has the advantage 
tlhat when the trays are l'emoved from |? 
Still for cleaning, the liquid above the dia 
])luragm of each tray drains ?ff int? 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, RZ and K* are advantageous 
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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 the 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 each liquor 
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 
Scribed the best form of my invention now 
known to me, it will be apparent to those 
skilled in the art that changes may be Imade 
in the form of the method and apparattlS 
described without departing from the Spirit 
of my invention as set forth in the annexed 
claims. 
Havimgr now described my invention, what 

! claim as new and desire to Secure by iuet 
ters Patent, is: 

1. In a column Still, the combination with 
an ?uter still sheli, of a Scrubbing Sectioth: 
therein formed of removable trays stacked 
one on top of another and each comprising 
a horizontal diaphragm portion and a mair 
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 
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bers at the underside of each tray all S? dis 
|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 Sheli and formed of trays 

· Stacked One on top of another and each com 
prising a horizontal diaphragm with ports 
therethrough and having vertically extend 
ing projections forming upwardly extendl 
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, 
Said trays being removable from Said shell 
when the top Section of the latter is removed, 
ammonia liquor supply connections to the 
Iremovable 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 
bQttom of the Scrubbing 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 
Sttrrollinding Said ports and bell chambers 
thef?beneath so disposed that the tubular 
|pr?jections of each, lower tray extend into 
the bell chambers of the tray above, and 
Said riun Sections litriting to f?rm ?, con 
timulous Shell enclosing the Spaces ibetweery 
the diaphragms and separated from the out 
er sheil by ain annular charmher open at its 
ttpper end and being adapted to koid #iqttid, 
the bc?itorm and Side \vails Gº Ywixigi} ?re, 
inOrtinaiky Sea?eci against the t}} {r:ress 
egress of iiqtlidt Wihereix?7 the iiqtii& {ucelmmnti 
iating it} Said cin:ltnbe: *oy'i}}& ?** (2xternal, 

i #or the ioints i?etwee;? #ing {.ifierrerut: ??;"$?’ 
IIX18. 
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bing Sectioth, the combination witix aut Quter 
Sheli Provided with & removable top Section 
and witia fain internal iedge at the i???torm of 
the Scrubbing section oi:: the stiii, of a Stack 
Of trayS resting Oin Said ledge and eficii Q?m 
prising a horizontal diaphragm Section with 
|ports therethrough”and having vertically ex 
tending Projections forming upwardiy ex 
tending ?ubular portions stirrotunding said 
ports, S8id diaphragms having beii cham 
bers therebeneath, ali so disposed that the 
Said ttibililar, portions on each lower tray 
enter the bell chambers at the tunderside of 
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the tray above and vertically extending pro 
jections providing a marginal 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.jports_therein, Vertically ex 
tending projections forming upwardly ex 
tending tubular portions Surrounding said 
|ports, and vertical_ribs therebeneath extend 
img transversely of Said diaphragm and ar 
ranged to fofm a plurality of parallel' bell 

5 

chambers, a, verti?al marginal flange ex tending 
less than Said tubular portions and below 
Said diaphragm a distance greater than Said 
vertical rib?, Said · trays being so disposed 
that the Said marginal flanges of the trays : 
contact and the Said tubular projections.on 20 
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. 

VIII_LTAMITIET, PAVITT. 

above Said diaphragm a - distance 15 


