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' This invention relates to adsorption sys 
tems and adsorbers, and more partlcularly to 
such vsystems and apparatus for‘ continuous 
adsorption, using that type of adsorbent ma 

‘ terial- which can be reactivated or revivi?ed 
by heating. ' 

It'is a general object of the present inven 
tion toprovide a novel and improved ad 
sorption system and apparatus therefor._ 
‘More particularly it’is an object of the in 

vention to provide an adsorption process and 
apparatus therefor wherein continuous op 
eration is effected and in which cooling is 
provided for the treated‘ gas during its pas- ‘ 

,gle adsorber unit and sage through the adsorbent, , 
'One of the important features of the inven 

tion consists in the provision of an adsorber 
unit of the type above described which is 
readily capable of use singly or in a battery 

20 by merely multiplying the unitsand provid- ‘ 
ing appropriate duct systems. This pro 
vides a ?exible system which can be enlarged 
as demands increase, without any rebuilding. - 
Another important feature of the inven-' 

tion resides in the construction and arrange 
ment of the rotar .adsorber unit and its 
mountings and gas oods, ducts, etc. 

Still another important feature of the sys- ' 
tem resides in the novel construction and ar 
rangement of the cooling means used for 
maintaining a .low temperature’in the treated 
gases during adsorption. ' ~ ' 

A further feature of the invention resides 
in the construction and arrangement of the 

35 novel distributing valve for use: in directing 
the cooling ?uid through various portions of 
the adsorber unit.‘ - 
Other and further features and objects of 

the invention will be more apparent to those 
40 skilled in the art upon conslderation of the 

‘ accompanying drawings and following speci 
?cation wherein have been disclosed several 
exemplary embodiments of the invention as 
well as illustrations of its application. It 

5 will , of course, be understood that such 
changes and variations, including the substi 
tution of parts from one form in another, 
such as fall within the scope, of the appended 
claims, may be resorted to without departing 

. from the spirit of the invention. 

' a portion of the casing broken away to illus 
trate the rotor construction; ‘ i 

Figure 2 is a transverse or axial section‘ 

In said drawings: ' 
Figural is a side elevation of a sin le unit 

of the preferred form of adsorber' s owing 

taken on'broken line 2-2 of Figure 1; 
Figure 3~is a partial section taken on line, 

3-3 of Figure 1; . Figure 4 is any elevation of the outer face 
of one member of the distributing valve; 

60 

Figure 5 is a similar view of the inner or 
operatingface of thevalve member; 
Figure 6 isa schematic showing'of a sin 

_ its operating appur 
tenances; ' 

> Figure 7 is a vertical section, taken in the 
axial. direction, ofia modi?ed form of ad 
sorber unit; . I 

Figure 8 is an elevationv of one form of 
hood arranged for a-dsorber~ units of the type 
previously shown; ' 

Figure 9 is a plan view of a plurality of 
adsorber units arranged in axial alignment - 
for multiple operation and showing the as 
sociated duct systems, ?lters, fans, and acti 
vating furnace; '- a 
Figure ‘10 is a side elevation of the appa 

ratus of Figure 9; ‘and i ‘ 
' Figure 11 is a side elevation of the inner 
face of the ducts shown at the upper part of 
Figure 9 with the adsorber units removed. 
The present invention is chie?y concerned 

with adsorbers using, for instance, .a hard 
porous adsorbent of the nature of silica el. 
It is characteristic of such adsorbents t at 
they may readily adsorb certain constituents 
from a moving stream of,‘ gaseous mixture 
and, when saturated with such constituent, 
can be renewed for reuse by heatin . Such 
heating can conveniently be effected y pass 
ing hot combustion gases through the adsorb-e 
ent material which is conveniently in gran 
ular form. ~ . 

' It has usually been the practice to ar 
range theadsorbent material in stationary 
"beds in closed casings and supported on suit 
able screens so that the gases to be treated 
can vbe passed through the bed for a period 
until the material is saturated,'and then, by 
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a system of dampers, suitable activating ases 
can be passed through the bed. This form 
of apparatus requires at least two adsorber 
beds, which are used‘ for adsorption and acti 
vated alternately, and calls for a fairly com 
plicated system of ducts and dampers or 
valves for controlling the various gases. 
The present invention obviates these ad 

ditional parts and permits a single bed of 
adsorbent material to be used continuously 
by the expedient of arranging it in the form 
of a solid of revolution, having screens on 
two surfaces of revolution, and passing this 
rotor by its rotation continuously through 
two chambers, one containing gases to be 
treated and the other containing activating 
gases. 
By this arrangement, adsorption and acti 

vation are continuous, and all parts ofv the 
adsorbent are continuously in use. Activa 
tion can be done in the least possible time 
without regard to the rest of the cycle. The 
dehydration e?iciency of the adsorbent in 
the adsorption phase will not be uniform 
because at the intake into the adsorption 
chamber the material is fresh, and at the exit 
end it is saturated, but the over-all efficiency 
of the whole adsorption sector is uniform, 
and high saturation is obtainable. All tem 
perature conditions are stable so far as the 
adsorption and activation chambers are con 
cerned as a whole. The activation gas exit 
temperature ' is different for the different 
parts of the activation sector, but the exit 
temperature of the mixture is constant. 
Referring now to the drawings for a fur 

ther understanding of the invention, there 
will be found‘ in Figures 1, 2, and 3 the main 
features of a single unit adsorber COHStI‘IK'IItAIBId 

e 

adsorbent container or adsorber proper is in 
this case in the form of a ?gure of revolu 
tion and preferably a ?at disc 10, the sides 
11 of which are conveniently formed of suit 
able foraminous metal, such as bronze screen, 
and the peripheral border 12 of a suitable 
ring of solid metal sheet. The two screens 
are supported on and secured to the ?anges 
13 and 14 of a hub 15 secured to the shaft 
16 journaledin suitable bearings 17 carried 
on the supporting standards 18. ' 
The two screens are maintained properly 

spaced and are rigidly supported by the radi 
al partitions 20, shown on an enlarged scale 

' in Figure 3 as being of channel form and 

60 

having the ?anges 21 to which the screens 
11 are secured as by soldering, brazing,yor 
spot welding. These radial webs 20 extend 
from the hub to the peripheral band and 
are secured to both in an air-tight manner 

' whereby they divide the adsorbent basket, 

65 

into a plurality of sectors which are open 
only through the screens onto the two faces 
of the disc. These sectors are ?lled with 
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granular adsorbent material through suit 
iable ?ller openings. 

In operation the air or gas to be treated, 
and from which one or more constituents are 
to be adsorbed by the adsorbent in the sec 
tors, is passed in an axial direction through 
a number of the sectors simultaneously while 
the rotor is slowly rotating.- In accordance 
with Figure 1, the portion of the adsorbent 
basket or cage which is at the time at the 
left, and comprising substantially 180° 
thereof, is used for adsorption, and for that 
purpose there is applied against each face 
of the rotor a; hood, that on one side being 
numbered 23 and that on the other 24. These 
hoods have substantially air-tight engage 
ment with the inner and outer peripheries 
of the rotor screens by arrangements which 
will be more fully described later, and they 
have engagement with the radial edges of 
seals which bear on the surfaces of the 
screens to limit ‘the extentof arc of the rotor 
to which the gases in these hoods are‘sub 
jected, Each hood is provided with suitable 
inlet or outlet ports 25-~26 for connection to L 
a suitable duct. , 

The activation gases in the present case 
are supplied to a sector of approximately 
120°, as shown at 28, and for this purpose 
two hoods similar to those in the adsorption 
sector are provided. If it is desired to pro 
vide for cooling the adsorbent after activa 
tion and before adsorption, a third sector 29 
is provided of about 60° extent and arranged 
with suitable hoods and inlet and outlet ports 
if active cooling by the passage of cooling 
gases is to be effected. ‘If cooling is to be. 
pgssive and by radiation only,.the hoods will 

substantially ?at and without entrance 
and exit ports. 
For purposes of convenience in the fol 

lowing speci?cation the invention will hie/de 
scribed as if the system and apparatus were 
used for the purpose of dehydrating atmos 
pheric air such as for conditioning the air 
for buildings, blast furnaces, or the like, but 
it will be understood that the invention is in 
no'sense so limited in its application. 
In order to separate the inlet compart 

ments formed by the hoods 23, 28, and 29 on 
one side of the rotor and the outlet compart 
ments formed by the corresponding hoods on 
the other side, a seal is provided between 
each two compartments. Such seals are seen 
in elevation at 30, 31, and 32 in Figure 1, and 
one is shown in section in Figure 2. The 
seal proper comprises a sector 34 .of some 
suitable metal, such for instance as phos 
phor-bronze, which bears directly on the sur 
face‘ of the screen material 11 and is held in 
contact therewith by means of spring-backed 
plungers 35 received in tubes 36 having caps 
37 thereon form adjusting the tension of the 
springs. These tubes 36 are carried by a 
plate 38, and there is provided a connection 
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betweeneach seal plate compartment and the 
edges of the adjacent hoods. Each seal plate 
extends a circumferential distance equivalent 
to at least the width of one of the sectors of 
the rotor as de?ned by the radial spacers 20, 
and this effectually prevents air in one com 
partment from passing circumferentially 

7 through the adsorbent and issuing into an 
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other. - - 

All of the hoods and seals on each side of 
the rotor are formed into a unitary structure 
by inner and outer bands 40 and 40’, re 
spectively.‘ Thev outer band 40' is reinforced 
by angles 41 and 42. The angles 41 of the 
two hood and seal units. are secured together 
by straps 43 straddling the edge of the rotor. 
These straps hold the units together and 
against the sides‘of the rotor. A circumfer 
ential ring or angle bar 44 of anti-friction 
material bears on each reinforced radial pe 
riphery 45 of the rotor under the action of 
the springs 46 arranged between it and the 
angle bar 41 and forms a seal against radial 
leakage of air from the hoods and seals. 
Equivalent structures are indicated at 47 at 
the inner edges of the screens 11 and func 
tion in the same-manner and for the same 
purpose. It will be appreciated that the type 
of seal, at the edges of the screen and be 
tween the hoods, is more or less immaterial 
insofar as the broad features of the inven 
tion are concerned, and any mechanism which 
'Will insure substantial air-tightness with 
minimum friction at these places will be 
satisfactory for the purpose. '_. . 

It is well-known that adsorbent material, 
on taking up vapors or gases, rises in tem 
perature due to what is known as the heat of 
adsorption. It is further known that most 
adsorbentmaterials function much more ef 
fectively if the temperature is maintained 
low, and for this purpose means is prefer 
ably provided for removing the heat of ad-. 
sorption from the adsorber and/or cooling 
the air on passage therethrough. In Figures 
1 to 6, inclusive, this is done by embedding 
cooling coils in each of the sectors of the 
rotor, and preferably these cooling coils are 
of the ?nned type. 
As seen in Figures 1 and 2, each cooling, 

coil. 50 preferably comprises a singleloop 
or bight starting from the inner periphery 
of the screen and running radially outwardly 
near one screen, as at 51, and returning near 
the other screen, as at 52. vAs shown,'the 
twovparts of the loop may be connected to-. 
gethcr by a series of thin metal plates or 
?ns 53 which mayv extend for substantially 
the full width of the sectors in order‘to in 
sure the removal of heat from substantially 
all of the adsorbent material and to provide 
contact with most of the air passing there 
through. The direction of the planes of the 
?ns is such,‘however, that they do not inter 
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fere with the ?ow of gases in an axial direc 
‘tion through the rotor. 

The hub of the rotor-has its larger ?ange 
13 provided with the thickened peripheral 
portion 55 into which the ends of the cooling 
tubes 50 are inserted by bending them at right 
angles, as shown at 56, and securing them in 
the holes 57 and 58. These two holes lie in 
the same radial plane. It will be seen that - I 
the outer face of the part 55 then will be pro 
vided with two concentric rows of holes lead 
ing to the pipe loops and that each row will 
have the same number of holes, the holes be 
longing to the same loop-lying along the same 
radial plane. ~ ~ ' ' 

To conduct a ‘cooling ?uid, such‘ for in 
stance as' water, to these pipes in the proper 
order, a disc 60 is loosely mounted on the shaft 
16 and maintained with its radial face in 
tight contact with the radial face of'the disc 
55 by means of the coil spring 61 surround 
ing the shaft and abutting against the ad 
justable stop member 62. The discs 55 and 
60 may be considered as forming the' two 
parts of a valve mechanism. The disc 60 is 
shown in enlarged views in Figures 4 and 5 
and will be seen to have on its inner face 64 
two concentric grooves 65 and 66 which are 
so positioned, in respect‘ to the center, that one 
corresponds with the outer ring of holes 57 
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and the other with the inner ring of holes ‘ 
58 in the valve member 55 movable with the 
rotor. - ' 

. A port 67 is provided through the disc 60 
and is connected with a suitable source of 
cooling ?uid, for instance cold water, and 
this port, as seen in Figure 5, enters the in 
ner circumferential groove 66 to supply water 
thereto. Both grooves adjacent this port 67 
are provided with the stops or closures 68 
and 69 so that, as viewed in Figure 5, the 
water cannot ?ow to the left from the port 
67. It enters the groove 66 and ?ows through 
all of the pipe loops which connect with that 
portionof the groove lying between the stop 
69 and the stop 7 0 so that several sectors have 
the water flowing therethrough in parallel. 
The water delivered from these sectors is re 
ceived in the groove 65 and then ?ows into 
the outer holes 57 leading to pipes in the ad 
jacent sectors, as far as permitted by the stop 
71, and this water is discharged into the in 
men groove between the stops 70 and 72 and 
again returns to the outergroove between the 
stops 71_ and 73. This performance is re 
peated as far as the stop 75. This provides 
cooling water to ?ow through all absorb» 
ing sectors in the 180° portion of the rotor 
positioned for adsorbing, thus cooling the 
adsorbent therein and the gas ‘?owing there 
through. 
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Before considering further the action‘ of 
the valve members,‘it may be well to briefly 
outline the mode- of operation of the device. 
It will be described in'connection with the 130 ' 
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dehydration of air since this forms a simple 
and convenient example. The air to be de 
hydrated is conducted into the hood 23 and 
flows through the sectors corresponding to 
approximately 180° of the rotor wherein the 
moisture is adsorbed and the stripped air 
delivered into the hood 24 and out through 
the duct 26. The rotor continues to be _ro 
tated slowly by suitable drive means acting 
on the gear 80 so that fresh sectors are con 
tinually brought beneath the adsorption 
hoods, and sectors having the adsorbent satu 
rated with moisture are brought into the acti 
vating section. In this section heated gases, 
such as may result from the combustion of 
fuel gas, are forced from one hood to the 
other through theadsorbent material to drive 
out the moisture. In Figure 1 this would 
mean a ‘rotation in a clockwise direction. 
Leaving the activating sector, the ma 

terial is brought into the cooling sector where 
some of the heat-of activation is removed. 
Entering the adsorbing sector as the rota 
tion continues, the still warm sectors are 
subjected to the cool entering air and further 
cooled so that they progressively increase in 
adsorption quality as they proceed into the 
adsorption portion of the apparatus. After 
they have been in this portion for a time, 
however, they become partially saturated, 
and their eifectiveness begins to recede, and 
they must be kept cooler and cooler in order 
to take up the necessary quantity of mois 
ture from the air passing through them.._ It 
will be seen that the cooling fluid valve is 
arranged to provide maximum cooling for 
the sectors which are about to leave the ad 
sorption phase, for the cold water enters 
them ?rst and is progressively heated as it 
passes from the multiple grouping of cool— 
.ing units of the sectors on its way to the 
stop 75. 
From the stop 75 the water circulates, in 

the manner just described in connection with 
the adsorbing phase, through thecooling 
sector until it reaches the stop 81 and leaves 
the inner groove 66 through the port 82. 
During the passage through this 60° of arc, 
the water, which has previously been some 
what heated, receives much more heat in 
partially cooling down the adsorbent ma 
terial which has just left the heated activat 
ing zone, and this hot water is. made use of 
to initially warm up the adsorbent material 
which leaves the adsorption zone and moves 
into ‘the activating zone, so it is conducted 
by the pipe 83 into the port 84 which is just 
on the opposite side of the stop 69 fromthe 
cold water inlet port 67. ~ _ 
From the port 84 the'water enters the in 

ner groove 65, and water ?ows between the 
stop 69 aindthe stop 85 and is delivered into 
all of the coils which cooperate‘with this 
portion of the groove and discharged by 
them into the outer channel between the stops 
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68 and 86 and then returned by other loops 
to the inner channel between the stops 85 
and‘ 87 and discharged through the outlet 
port 88. This water, which‘ has received 
the heat of adsorption and the heat of cool 
ing from the previously heated adsorbent 
material, is instrumental in preliminarily 
heatin up the adsorbent material about to 
be activated and assists materially in con'-' 
serving ‘heat and reducing the expense of 
activating. . 

I Water which remains in the cooling coils 
which are‘ moving from the sectorincluded 
between thestops69 and 87 is permitted to 
drain from both legs of the coil by gravity 
into the two channels and is discharged by 
gravity out of them respectively through 
the ports 89 and 90. These ports 89 and 90 
are connected on the outer face of the valve 
disk by means of a pipe 91, and this pipe 91 
is connected by a pipe 92 to the port 88 and 
to the common discharge pipe 93 which car 
ries away all of the cooling water from the 
valve. -It will be clear that a ?exible con 
nection, such as a hose. will be attached to 
the pipe 93 as well as the pipe 94 leading to 
the inlet port 67. ' - ' 

It will be seen that, if the valve disc 60 
were maintained stationary while the rotor 
moved steadily, there would be times when 
the stops in the channels would completely 
close off openings into the various coils and 
would at other times seriously throttle these 
openings, so it is found more desirable to 
permit the disc 60 to rotate in unison with 
~the disc 55 ‘on the rotor for an arcuate dis 
tance equivalent to one sector and to then 
snap the disc 60 back to its initial position to 
repeat the ' operation. Since it is loosely 
mounted on the shaft, this can be elfected as 
follows: 
The shaft carries permanently secured 

thereto a ratchet wheel 95 having the same 
‘number of teeth as there are sectors in the 
rotor. Pivoted at 96 on‘the disc 60 is a dog 
97 having the portion 98 which engages the 
teeth of the ratchet 95 so that, as is seen in 
Figure 4, as the ratchet rotates in a clock 
wise direction, the plate 60 is constrained to 
move therewith, tensioning the spring 99 
secured between the screw 100 on the disc 
and an arm 101 carried on the stationary 
bracket 102 which is suitably connected to 
the support 18 for the rotor. Also carried 
by this bracket 102 is the arm 103 having 
thereon the pins 104 and 105 adapted to 
cooperate with the tail 106 of the dog 97. 
“Then the disc¢60 has moved from its initial 
position to a position removed therefrom an 
arcuate distance equivalent to the width of 
a sector, this tail 106 engages the pin 104 to 
release the dog from the ratchet to permit 
the disc 60 to be returned to its initial posi-v 
tion under the action of the tension spring 
99. When the disc reaches this position, 
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however, the under side of the tail 106 en 
gages the pin 105 which again forces the 
hook _98 on the dog into engagement with 
the ‘next ratchet tooth to repeat the operation. 

7 Figure 6 shows more or less schematically 
a convenient way of arranging a single ad-_ 
sorber unit for air conditioning. The air to 
be treated enters the ?lter 110, which re-' 
moves mechanical impurities therefrom to 
protect the adsorbent material, and is deliv 
ered to the fan 111' which places it under suf 
?cient pressure to deliver‘it into the ducts 112 
and 113. The duct 112 may connect to the 
hood 23 to pass air therethrough for dehydra 
tion, and the dried air is delivered into the 
hood 24 and out of the duct 26. A portion 
of the-air from the fan enters the duct 113 . 
and may provide the primary and secondary 
air in a gas furnace 114. Any other way of 
heating the air, such as by steam coils or by 
the combustion of coal, oil, or the like, may be 
used,'and the heated air is delivered to the 
duct 115 and thence into the hood 28 where 
it comes in contact with-and passes through 
the adsorbent in the sectors of the rotor now 
in position corresponding to this hood so that 
the moisture is driven out of the adsorbent 
and the moist air passes out into the hood 
28’ and is wasted through the duct 116. 

Instead of cooling the air in its passage 
through the adsorbent material by having 
the cooling coils'directly embedded in the ad 
sorbent material, a similar result can be ef 
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fected by providing two spaced rotors with 
suitable cooling means between‘ them, and 
such a construction is shown in Figure 7. 
Here the construction, not otherwise de 
scribed as different, is identical vwith that in _ 
the ?rst ?ve ?gures of the drawing. There 
are, however, two rotors 200 and 201 spaced 
apart a slight distance and mounted on the 
same shaft. They cooperate with hoods and 
seals both on the outsides and between the 
rotors in the same manner as described in con 
nection with the preferred embodiment. 
In the space'between the adsorbers can be 

' arranged cooling coils or pipes 202 which are 

50 
of course, stationary and eliminate the need 0 ' 
valves and similar mechanism. The. coils 
can bet-disposed to provide the same type of 

' cooling and heating as is done b the valve 

60 

mechanism‘ in the preferred modi cation, for 
these coils can ?rstconduct water between the 
adsorbers where they are‘ on the adsorption 
phase, then between them where they are on 
the cooling phase, and ?nally for preheating 
during activation. During the actual heat 
ing by the activating gases, there is no ‘need 
for conditioning by the cooling ?uid so that 
pipes can be omitted‘ in these sectors. It will 

> be. appreciated that various mechanical fea 
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tures can be applied to the construction of 
Figure which need not form any part of 
the present invention in order that it may 

successfully function from a mechanical 
standpoint. I ‘ ' 

In Figure 8 is shown a side elevation of an 
adsorber unit in which the hoods have been 
arranged for two-stage adsorption. In such 
an‘ arrangement the air will ?rst be passed 

5 . 
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into the hood 205 and, on leaving with its tem- I 
perature raised from the heat of adsorption, 
can be passed'through 'a suitable inter-cooler, 
if desired, to again lower its temperature, and 
it is then returned either to the hood 206 or 
tothe corresponding hood on the other side 
if this makes for more convenient piping. 
This second stage of adsorption preferably 
takes place in adsorbent material which has 
just freshly been activated, so that it will be 
seen that the rotor in this arrangement should 
move in a clockwise direction, so that the most 
saturated adsorbent leaving the adsorbing 
section beneath the hood 205 will enter be: 
neath the hood 207, where the activating gases 
are conducted to it. ' - 

There may be provided a cooling sector ‘208 
in which the cooling is effected either-by the 
cooling coils within the adsorbent or- by 
e?'ecting a closed circuit between the hood 209 
and the corresponding hood on the other side, 

80 

a fan, and an indirect cooler whereby a con~ ‘ 
tinuous circulation ofthe same air can beef 
fected for cooling the adsorber. In a good 
many cases, however, the cooling sector can 
be entirely omitted.‘ That is particularly 
true in a two-stage adsorption unit, for the‘ 
intercooler may so cool the air after its ?rst 
and partial drying that the returning air is 
effective for cooling the freshly activated ad 

' sorbent entering‘ for the second stage of ad- ' 
sorption, and in this way a greater extent of 
adsorbent can be used for the actual adsorp 
tion. 
In the various forms previously described, 

it will be seen that the adsorbent can be put 
to maximum effectiveness and a lesser quan 
tity used than in the stationary types of bed 

' adsorbers. Furthermore, the rate of adsorp-. 
tion can be changed in accordance with the 
degree of saturation of the material to be 

- treated by varying the speed of rotation and 
damping or advancing the rate ‘of heating ‘ 

‘ 115 of the. activating ?uid. 
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Where more capacity is desired than can - 
be effected conveniently with a normal size 
single unit as just described, these units'can 
be conveniently arranged in batteries or 
gangs by placing'all of the. rotors on a single 
shaft 300, such as shown in Figure 9. .In this 
?gure the rectangles 301_are considered to .be 
not only the rotors but their hood structures 
of units such as previously described. » These 
hood structures are connected to large mani 
folding ducts so that all adsorber units 301 
are connected in parallel. . ‘ 

In Figures 9, 10, and 11, the air ?lter302 
is common to all 'adsorbers, and the air from 
it is placed under pressure by the fan 303 
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and delivered into the lower duct 304 having 
the branches 305 which connect to the proper 
inlet activation hoods on‘ the adsorber units 
301. The manifold. 306 is connected by the 
branches 307 to the outlet adsorption hoods 
on the separate units 301 and delivers into a 
suitable chamber 308 from which the air is 
delivered for use. 
.On the opposite side the manifold 310 is 

connected by the branches 311 to the inlet 
activating hoods and provides heated gases 
from the furnace 312 for activating all of 
the adsorber sectors on that phase, in unison. 
The products of adsorption are withdrawn 
into the manifold 313 through the branches 
314 connected to appropriate hoods on the 
units by the fan‘ 315 which draws the com 
bustion products through the adsorbent sec 
tors and ejects them through a suitable stack 
316. Any suitable form of drive, such as the 
motor 317, may be used for rotating the shaft 
carrying all of the units. 

It will be appreciated that when less ca 
pacity is required than that provided by all 
of the units, several of them can be cut out 
by hand dampers, if desired. It will be seen 
that this construction ‘permits of a conven 
ient and ?exible arrangement which can be 
enlar ed or reduced as desired by the simple 
addition of sheet metal ducts and branches 
so that any desired capacity can be obtained, 
while simplifying the manufacture of the 
actual units by maintaining them in a single 
standardized size for convenient fabrication. 
Where the word “gas” is used in the claims, 

it is intended to cover mixtures of gases 
and/or gases and vapors. 
-Having thus described‘ the invention, what 

is claimed as new and desired to be secured 
by Letters Patent is :v 
'1. In an adsorber for treating gases, in 

combination, a rotatable cage having a series 
of sector like compartments, adsorbent mate 
rial in each compartment, means to rotate 
the cage so that each compartment is brought 
into adsorbing position and subsequently into 

. activating position, a ?uid conducting coil in 
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‘into a 

each compartment, means to- deliver a cooling 
?uid to the coils‘ of the compartments in 
adsorbing position to take up the heat of 
adsorption therefrom and means to deliver 
the heated?uid to assist in the activating. 

2. In an adsorber. for treating gases, in 
- combination, a rotatable cage having a series 
of sector like compartments, adsorbent mate 
rial in each compartment, means to rotate 
the ca e so' that each compartment is brought 

dsorbing position and subsequently into 
activating position, a ?uid conducting coil 
ineach compartment, means to deliver a cool 
ing ?uid successively to the coils of several 
compartments in adsorbing position to take 

heat of adsorption therefrom. ‘ 
11 an adsorber for treatin gases, in 

combination, a rotatable cage having a series 
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of sector like compartments, adsorbent mate 
rial in each compartment, means to rotate 
the cage so that each compartment is brought 
into adsorbing position and subsequently into 
activating position, a ?uid conducting coil ‘ 
in each compartment, means to deliver a cool— 
ing ?uid tothe coils of the compartment in 
adsorbing position to take up the heat of 
adsorption therefrom and means to dellver 
the heated ?ui‘d to coils of compartments 
?lled with adsorbent having just undergone. 
activation. , . 

4. In an adsorberrfor treating gases, 1n 
combination, a rotatable cagehaving a series 
of sector like compartments, adsorbent ma 
terial in each compartment, means‘ to rotate 
the cage so that each compartment is brought 
into adsorbing position and subsequently into 
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activating position, a ?uid conducting coil in . - 
each compartment, means to deliver a cooling 
?uid to the coils of the compartments in ad 
sorbing position to take up the heat of ad 
sorption therefrom, means to deliver the heat 
ed ?uid to coils of compartments just activat 
ed to further heat it and means to then de 
liver the hot ?uid to coils of compartments 
being activated. ' 

5.,In an adsorber for treating gases, in 
combination, a rotatable cage comprising a 
pair of spaced circular screens, a closed pe 
ripheral member securing said screen edges 
together, spacers for said screens dividing 
the space between them into a plurality of 
sectors, adsorbent material ?lling each sector, 
a cooling ?uid pipe in each sector, a valve 
member coaxial with said rotor and means 
in said valve to conduct cooling ?uid only 
to the coils of sectors in a predetermined posi 
tion. ' 

'6. In an adsorber, in combination, a ro 
tatable cage having a series of separate sector 
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like compartments, adsorbent material in , 
each compartment, means to rotate the cage 
continuously to bring each compartment suc 
cessively into adsorbing and activating posi 
tions, a ?uid conducting pipe in each com 
partment, a valve member rotatable with said 
cage and having therein the ports of all said 
pipes, a second valve member cooperating 
with said ?rst member and means in said sec 
ond member to direct a cooling ?uid to coils 
in sectors in adsorbing position. ' 

7. In an adsorber, in combination, a ro 
tatable cage having a series of separate sector 
like compartments, adsorbent material in 
each compartment, means to rotate the cage 
continuously to bring each ‘compartment suc 
cessively into adsorbing and activating posi~ 
tions, a ?uid conducting pipe in each com 
partment, a valve member rotatable with said ' 
cage and having therein the orts of all said 
pipes, a second valve mem er cooperating 
with said ?rst member and‘ means in said‘ 
second member to direct a cooling ?uid'in 
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parallel to coils in some sectors in adsorbing 
position. 

v8. In an adsorber, in combination, a rotat 
able cage having a series of separate sector 

5 like compartments, adsorbent material in 
each compartment, means to rotate the cage 

7 continuously to bring each compartment suc 
cessively into adsorbing and activating posi 
tions, a ?uid conducting pipe in each com 
partment, a valve member rotatable with said 
cage and having therein the ports of all said 
pipes, a second valve member cooperating 
with said ?rst member, and means in said 
second member to direct a cooling ?uid in 
multiple series to the coils of all sectors in ad 
sorbing position. ' ~ 

9. In an adsorber, in combination, a rotat 
able cage having a series of separate sector 
like compartments, adsorbent material in 
each compartment, means to rotate the cage 
continuously to bring each compartment suc 
cessively into adsorbing and activating posi 
tions, a ?uid conducting pipe in each com 
partment, a valve member rotatable with said 
cage and having therein the ports of all said 
pipes, a second valve member cooperating 
with said ?rst member, means in said second 
member to direct a cooling ?uid in parallel 
to coils in some sectors in absorbing position, 
and means to periodicallymove said second 
member with said ?rst member an arcuate 
distance at least equal to‘one compartment 
sector and to return it rapidly. ' 

10. 'In an adsorber, in combination, a ,ro 
tatable‘ cage having a series of separate sec 
tor-like compartments, adsorbent material in ‘ 
each compartment, means to rotate the cage 
continuously to bring each compartment suc- ~ 
cessively into adsorbing and activatingposi 
tions, a ?uid conducting pipe in each com-_ 
partment, a valve member rotatable with said 

tor-like compartments, adsorbent material in 
each compartment, means to rotate the cage 
continuously to. bring each compartment suc 
cessively into adsorbing, activating, and cool 
ing positions, a ?uid conducting pipe in each 
compartment, a valve member rotatable with 
said cage and ‘having therein the ‘ports of 
all said pipes, a second valve member co 
operating with said ?rst member, means in 
said second member to direct a cooling ?uid 
through sectors in the adsorbing and then the 
cooling section in a direction opposite to the 
movement of the cage, and means to then pass 
‘the thus heated ?uid through the sectors just 
entering the activation section to preheat 
those sectors. 
In testimony whereof We hereunto a?ix our 

signatures. - e ' 
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cage and having therein the ports of all said , 
pipes, a second valve, member cooperating 

' with said ?rst member, and means in. said 
second member to direct a cooling ?uid sues 
cessively through sectors in the adsorbing 
portion in a direction opposite to the move 
ment of the cage. 

11. In an adsorber,‘ in combination, a ro 
tatable cage having a series of separate sec 
tor e‘ike compartments, adsorbent material in 
each compartment, means to rotate'the cage ' 
continuously to bring each compartment suc 
cessively into adsorbing, activating, and cool 
ing positions, a ?uid conducting pipe in each 
compartment, a valve member rotatable with 
said cage and having therein theports of all 
said pipes, a second valve member cooperat 
ing with said ?rst member, and means in said 
second member to direct a cooling ?uid 
through sectors in the adsorbing and then the 
cooling section in a direction opposite to- the 
movement of the cage. _ 

12. In an adsorber, In combination, a ro 
65 tatable cage having a series of separate sec 
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