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The present invention 1elates toa tokatype gas
purifier with superimposed. grate-hke trays carrying the
purifying material.

Charging and discharging such gas purifiers is usual-
ly done manually in a very troublesome and wearisome
manner, and if the gas purifiers are equipped with hori-
zonta] intermediary trays, the purifying material must be
evenly distributed over these trays in order to obtain a
uniform passage of the gas to be treated through the bulk
of the material.

An object of the present invention is therefore- the
provision of improved apparatus of that type, having
superimposed trays with means for hmgm0 one end of
the superimposed, grate-like irays carrying the purifying
material, and for supporting the other end in such disen-
gageable manner that they can- be swayed downwards
for the purpose of discharging and then be returned again
to.their supports at the wall.

According to the present invention two rows of op-
positely sloped. superimposed trays are. preferably pro-
vided, in which the lower ends of the trays are sup-
ported at the sides of the purifier by studs in combination
with. gas tight sealing washers, which studs are operable
by means to release the same accessible from outside and
extend through the casing of the purifier.

A specific .object of the present invention is the provi-
sion” of slidable means to support the lower ends of
the trays at the wall of the purifier by way of vertical
steel sections or the like which can slide along the wall
of the purifier and which are provided with - projecting
stud: parts on which bear the lower ends of the trays.
The distance of these projecting parts from the center of
the purifier as a.single vertical plane is diminished  in
order-from the lowest to the highest at the top tray .in
such a manner that, upon sliding of the supporting steel
sections downwards, the trays will individually sway
downwards successively in the order of the lowest first
and then the others in series in the direction of the high-
est stud.

The provision of this arrangement and construction
of the trays renders it possible to disengage them from
one point e. g. from the purifier top in such a manner
that they ‘will sway down: to nearly a parallel position
with  the vertical center.line of the purifier, and drop
the purifying material through the bottom hole without
any additional manipulations.. In.this manner a com-
plete discharge of the trays, even with a wet, sticky
material is assured. ,

It is also an- object of the present invention to rest
the trays on the projections of the steel sections: or
stud parts by means of spring-loaded bolts cut diagonal-
ly, and to arrange these diagonally cut bolts with re-
spect to the stud parts as diagonally cut projecting parts
of .the . vertical steel. sections. so. that the spring-loaded
bolts can yield when swinging the trays upwards to pass
by the projecting-stud: parts of the steel sectlons and come
to rest on the latter. -

According to the mventxon the trays are swung up~
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2 _
wards by means of a chain or the like arranged within-
the steel section, said chain being provided with branch’
chains or the like suitably attached to the trays in elas«
tic manner.

The invention offers the further advantage of chargmg
the purifying material through a charging hole in the
top in a common operation for all trays without neces-
sitating any levelling manipulations on the individual
trays. For this purpose the sloping trays are provided
with slotted holes running parallel to a diametrically ex-
tending hinged axle; the slotted chord holes are given
such dimensions that the purifying material charged from
the top, after filling the top tray, will flow through
the slotied hole of this tray on to the next tray and
so forth on down to the lower trays.

A further object of the present invention is the provi-
sion, for the stated purpose, of means for supporting
the trays at an angle which is in correspondence with
the natural angle of repose of the purifying material. -

In consequence thereof and by the arrangement of a-
guide plate fitted to the lower longitudinal edge of the
chord slotted holes and inclined downward from each
tray, it is achieved that the purifying material will lie-
spread out by gravity flow on each tray in an-almost
even layer thus leaving, out of reach of the slotted hole,
a free space between the surface of the purifying mate-
rial and the tray above required for the accommodat-
ing the swelling of the purifying material which occurs
in use.

The inlet gas is preferably fed in the apparatus con-
structed according to Figures 1 to 3 of the invention,
through a vertical main inlet conduit arranged in the
purifier at the one end of the hinged axle -of the trays;
from where the gas is passed through a small vertical
chamber extending over the vertical central  plain. of
the purifier, and when having passed through the purify-
ing material, is then conveyed to a vertical main outlet
conduit of a similar construction at the other end of the
axles through communicating holes provided in a division
wall therefor. Individual gas pipes can be employed.
alternatively by which the -gas will be distributed over
the trays instead ‘of by the provision of the vertical
chamber. The construction, operation, and utility .of
the above described. apparatus will be better understood
by reference to the following drawings and descrlptlon‘
of the invention.

The accompanying drawings form a part of 'this speci-.
fication and show for purposes of exemplification a pre-
ferred form of apparatus and mode of operation in
which the invention may be embodied and practiced,

Fig. 1 is a vertical section through a tower-like -gas
purifier of preferred comstruction according to the -in-
vention;

Fig. 2 is a horizontal section through the gas purifier-
at a level above numeral 3 in Fig. 1 on an enlarged
scale;

Flg 3 shows some intermediate trays of the gas pun—
ﬁer, in a vertical section and on the same scale as.in-
Fig. 2; }

Fig. 4 is a vertical section through various 1ntermed1ate
trays but of a different type of construction on an en-
larged scale,

Fig. 5 is a horizontal section taken along the lme
V—V of F1g 4; E

Fig. 6 is a view of the fixing device of the 1ntermed1ate-:
tlays viewed in the direction of the arrow A in Fig. 2,
and .
Fig. 7 is a side view of the vertical steel section v1ewed
in the direction of the arrow B in Fig. 2.

Referring now to the drawings: the gas purifying equip-
ment consists of -a cylindrical column. 1, the top 2 of
which is provided with a charging inlet 3, and the bot-
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tom with a discharge outlet 5. In the vertical central
plain of column 1, a small vertical chamber 6 is arranged
extending substantially over the whole diametrical ver-
tical cross sectional area of the column 1, and resting on
a horizontal I-girder 6”. A vertical main inlet conduit @
is formed by the arrangement of a division wall 8§ at
the one diametric side of this small chamber § com-
municating over its whole height by the aperture slot 16
with this conduit 9. A vertical main outlet conduit 11
of similar construction is arranged at the other diametric
side of said chamber 6. In the type of constriction shown
in the drawings of Figs. 1 to 3, the wall 12 separating the
conduit 11 from the interior of the column between walls
8 and 12 is provided at certain levels with, Figs. 1 and 3,
outlet holes or apertures 13 communicating with the ver-
tical outlét conduit 11. The gas is fed to the vertical
inlet conduit 9 through a single inlet 46 and withidrawn
from the vertical conduit 11 through a single outlet 15,
Figs. 1 and 2.

Shonlders 16, Figs. 2 dnd 3, are fitted equidistantly
above each other to the walls of the vertical chamber 6
by means of which the links 45 of the trays 18 are hinged
by meéans of bolts 17. The trays 18 are sloped at an
angle which corresponds to the natural angle of slope
or repose of thé purifying material 12 to be carried by
them. The lower ends 20 of the trays 18 rest on oppo-
sitely disposed projecting parts 21 of vertical U-sections
22 (Fig. 7). The U-sections 22 as shown in Fig. 6 are
provided with cblong guide slots 23 through which guide
bolts 24 with nuts and washers are fitted and fixed to
the purifier shell 1, so that any vertical displacement of
the steel sections 22 may bé effected on the guide. The
trays 18 are provided with apertures or holes 18a as gas
outlets.

In supporting the trays 18 on the projecting parts 21
of the vertical steel sections 22, use is made of the
oppositely disposed spring-loaded bolts 25, Fig. 6. The
énds of the bolts 25 are provided with diagonal cuts 26
which, when the trays aré swung upwards, will push
against the diagonal cuts 27 of thé projécting parts 21.
The spring-loaded bolt 25 will yield and, when the trays
are swung further past the bolt surfaces 26, come to rest
on the projecting part 21 under outward pressure of the
spring.

As shown in Fig. 7, thé space betwsen the projecting
parts 21, which aré arranged at both sides of the vertical
stéel .sections  22; and the vertical central plain of mém-
ber 6 diminishes in order from the bottom to the top.
It is achieved by this arrangemént, when sliding the
vertical steel section 22 downwards, that the trays 18
will drop in succession from the projecting parts 21, in
order from thé bottom to the top, and take an almost
vertical position as indicated by the dash-dot line in Fig.
1. The steel sections 22 are suspended on a spindle
41 which can be movéed in vertical direction by means
of a handwheel 42 on top of the purifier 1.

The trays 18 are inter-connected at their lower parts
28 by chains 29 which are fixed at 39 to vertical chains
31. The individual trays can be jointly swung upwards
with these chains 31 by means of a windlass, not shown
in the drawing to be re-positioned in the purifier after a
previous operation for releasing the individual trays from
latches 21, and discharging the purifier 1.

An oblong opening 32 is arranged along the axis of
the hinged joints 17 of every tray 18, with the excepiion
of the lowest tray. A guide plate 33 is fixed to the upper
longitudinal side of the opéning 32, and a guide plate 35
to the lower side. Guide plate 35 extends a distance
gréatér than plate 33 and so far partway below its tray
18 that the purifying material falling through said slot
opening 32 will come to rest in even inclined layers on
the trays, and at a distance from the next tray 18 above
which is limited by said guide plates, in consequence of
the sloped arrangement of the trays to correspond to
the natural angle of slope or repose of the punfyuv7 ma-
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terial. The free space 36 thus formed between each tray
18 and the purifying material on the tray next below
must be so large as to permit the purifying material to
grow (expand, swell, fluff) into said free space 36 during
the process of the gas purification without pressing
against the tray above. A natural opposite angle of re-
pose or slope 37 is formed by the upper guide plates 33
whereby a free space between the upper end of trays 18
and the vertical chamber 6 is thereby defined, thus form-
ing by means of the plates 33, the tray portion above
and the chamber 6, a pair of horizontal conduits 33 be-
low a hinged pair of trays 18 which serve the purpose of
distributing the gas in through the purifying material,
whereas the next pair of conduits 384 is used to withdraw
the gas through the apertures or holes 13 of the division
wall 12. The gas to be purified passes through holes or
apertures 3¢ in the side walis of the chamber 6 into the
horizontal conduits 38 and from here by way of coanect-
ing pipes 49 through the gas purifying material in the slots
32 into the free spaces 36 above the purifying material,
and flows then through the perforated tray 18 up and
downwards directly through the purifying material. The
purified gas passes partly directly and partly by way of
pipes 494 through the holes 13 of the division wall 12
into the vertical main outlet conduit 11.

In the embodiment of Figs. 4 and 5, the horizontal
tubes 39, 39a below each tray 18 having holes or aper-
tures 48, 46a are provided, through which the gas to be
processed is conveyed into and out of the purifying ma-
terial 19 and Wwhich communicate directly with the ver-
tical main outlet and inlet conduits 11, 9, as shown in
Fig. 4 and Fig. 5, instead of by means of a common ver-
tical chamber 6 as in Figs. 1-3. Tubes 39 alternate in
vertical direction with tubes 39¢ which are pivoted at
both ends into the side walls 8 and 12 in such a way that
the trays 18 can be hmge rotated around the axis of
tubes 39, 394 as their axis for downward swinging move-
ment. The tubes 39, 39a are further connected at both
ends to another distributing tubé 48 arranged at the pe-
riphery of each tray 18 and provided. with inlets and
outlets 40 and 40a respéctively. A baffle plate may be
provided, alternatively; which forms an outer passage
around the lower part of the trays and thus keeps a con-
duit clear of such material for the distribution of the
gas, when charging the purifying material, instead of the
above mentioned gas distribution tube 48, arranged at
the periphery of each tray. The distributing tubes 39
as shown in Fig. 5 communicate with the vertical main
outlet conduit 1% and the tube 392 with the main inlet
conduit 2.

Spindle 41 is, in both embodiments, moved down when
discharging the purifier 1 thus releasing the trays 18 suc-
cessively in order from the bottom to the top, wheréupon
they all take a vertical position, shown by the dash and
dot lines only for the lowest pair of trays. The trays 18
when swung downwardly are cleared from the purifying
material which will drop through the discharging open-
ing 5, all by gravxty, onto a conveyor or belt or any
other suitable conveying means not shown in the draw-
ing. When winding up the chain 31, the trays 18 con-
nected thereto by means of short chains 29 are swayed
or swung upwards and will again come to rest on the
projecting parts 21 of the steél section 22, in the method
described, by a corresponding yield of the spring-loaded
boits 25. ,

The purifying material to be refilled into the purifier
tower can now be charged through the top opening 3 in
a single charging operation, and will spread out in even
layers on all the trays 18, after having passed through
the longitudinal slot openings 32.

Iclaim: v ,

1. A tower type gas purifier, comprising a tower hav-
ing oppositely disposed rows of superimposed oppositely
sloping gas diffusing trays each’of which are individually
hinged centrally at their upper ends within the tower and
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are disengageably supported in the tower at a level lower
than their hinges; said trays each having a substantially
continuous slotted opening longitudinally of and in
proximity to its hinge for passage of purifying material
charged from above the topmost tray through each tray
to a tray below, for gravity spread of material onto each
tray along the tops of the sloping trays in a common
charging operation from above the topmost. trays; and
unitary movable means movable as a unit common to the
superimposed trays of a row thereof, said unitary movable
means having manipulating means accessible from the ex-
terior of the tower, and projecting parts inside the tower,
for supporting the trays individually against tilting at a
region remote from their hinges, and with the projecting
parts at different distances from the vertical plane of the
hinges of the superimposed trays which distances diminish
in the order of the ascent of the parts from the lower
most tray, for successive tilting of all the trays seriatum
from bottom- to top, on operation of the manipulating
means for release of the trays from cutside the tower to
discharge all trays by a single discharge operation; means
manipulatable from the exterior of the tower and operable
as a single unit common to all trays, for swinging the trays,
when released, back up into sloping engagement with their
disengageable projecting parts; deflector plates extending
partway inte the space below the trays at the lower longi-
tudinal sides of their slotted openings, for formation of a
free space between each tray and a layer of purifying ma-
terial fed onto the tray next below through said slotted
openings; oppositely - dispcsed main vertical inlet and
outlet conduits on diametrically opposite extremities of
the tower, transversely of the ends of the hinge ex-
tremities; inlets from said inlet conduit to alternate spaces
between alternate pairs of adjacent trays; and outlets to
said outlet conduit from intermediate spaces between in-
termediate pairs of adjacent trays for serial flow of gas
through layers of material on adjacent sloping trays.

2. A tower as claimed in claim 1, and in which the
projecting parts comprise spring loaded bolts with tray
engaging cam surfaces for retraction under pressure of
trays swung back into their sloped positions; and the
means for swinging the trays to their sloped position com-
prises a chain with individual branches to the individual
trays, and the trays are supported by their hinges and pro-
jecting parts at an angle corresponding to the normal angle
of repose of the purifying material for which the tower
is primarily designed and particularly adapted for use
with.

3. A tower as claimed in claim 1, and characterized by
gas distribution pipes fixed to the alternate trays and educ-
tion -pipes fixed to the intermediate trays and both hinged
in the walls of the main inlet and outlet conduits, said
pipes each being connected to tubes arranged at the periph-
eries of their respective trays and having ports for inlet
and outlet of gas therein to and from material on their
trays.

4. A tower as claimed in claim 1, and in which the inlets
from the vertical inlet conduit comprise a long, high, nar-
tow channel intermediate the oppositely inclined . super-
imposed tray rows, and open to the inlet conduit and
closed to the outlet conduit, and having ports for discharge
of gas into the alternate spaces above some of the super-
imposed trays and being devoid of ports leading to the
intermediate spaces above and below said trays, and in
which the outlets to the outlet vertical conduit comprises
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ports in the portions of the outlet conduit alongside the
intermediate spaces to which the long, high, narrcw chan-
nel is devoid of ports.

5. A tower type gas purifier comprising: a tower hav-
ing superimposed gas diffusion trays therein for support-
ing purifying material thereon in layers in said tower, with
each tray hinged at its uppermost part in the tower for
tilting therein, and each tray disengageably supported in
the tower at a region remote from its hinge for downward
swinging for discharge of material on the trays, character-
ized by each of said trays having a substantially con-
tinuous slotted opening extending in the direction of their
hinge axis at a region in proximity to their hinges at the
uppermost part of the plates, and each tray being sloped
downward from its uppermost part in the direction of
where they are disengageably supported, for passage of
purifying material charged from the top of the tower
above the uppermost tray, through each tray to a tray
below, whereby the material may spread in layers over
each tray by gravity by passage through the slotted open-
ings and flow along their sloping tops in a common charg-
ing operation from above; and guide plates extending part-
way into the space below the trays at the lower longitudi-
nal side of the slotted opening of the trays, whereby to
form a free space between each tray and a layer of purify-
ing material fed onto a tray next below through said slotted
openings, for growth in volume of purifying material on
the trays in gas purifying operation thereof.

6. A gas purifier as claimed in claim 5, characterized
by oppositely disposed main vertical conduits on diametri-
cally opposite extremities of the purifier tower, trans-
versely of the ends of the hinged extremities of the trays;
and inlets from one of said conduits communicating with
alternate spaces between alternate pairs of adjacent trays,
and outlets to the other of said conduits communicating
with intermediate spaces between intermediate pairs of
adjacent trays, for gas flow in opposite directions, in
through purifying material between an upper and a lower
tray of alternate pairs and out by way of purifying mate-
rial between upper and lower trays of intermediate pairs,
during flow of gas from one conduit to the other conduit
on diametrical opposite sides of the tower.

7. A gas purifier as claimed in claim 6, and further
characterized by gas distribution pipes fixed to the alter-
nate frays and eduction pipes fixed to the intermediate
trays, said pipes being hinged on the walls of the main
conduits.

8. A gas purifier as claimed in claim 7, and further
characterized by the gas distribution and eduction pipes
also comprising horizontal distribution and eduction pipes
connected to tubes arranged at the peripheries of their re-
spective trays and provided respectively with gas inlets to
and outlets from material on the trays.
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