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The present invention relates to forms adapted 
for use as ?lling material in reaction, heat ex 
change, or absorption chambers. 
The object of the invention, in general, is to 

5 provide a form for the above mentioned pur 
poses that is highly e?ieient in action, strong and 
durable in construction, and that can be manu 
factured at moderate cost. For the attainment 
of this general object the invention provides a 
form ‘consisting of a hollow body having interior 
and exterior partitions or walls which reinforce 
the body and provide additional contact surfaces, 
and which are so constructed and proportioned 
that the forms may be placed side by side to pro 
duce laterally inclosed spaces having their vol 
umes respectively proportional to the areas of the 
enclosing walls, and with a substantially con 
stant and ?xed relationship existing between the 
respective areas and volumes, which'?xed rela 

20 tionship is exhibited by all the various passages 
and spaces so that the contact surfaces of the 

- various spaces or passages are rendered substan 
tially proportional to the volumes of the gases 
or other ?uids acted upon, thus effecting substan 
tial uniformity in the work done by all contact 
surfaces. Incidental and more particular ob 
jects of the invention will be brought out in the 
following detailed description of certain speci?c 
embodiments and applications of the invention. 
Referring to the accompanying drawings: 
Fig. 1 is a sectional elevation of a superheater 

in a carburetted water gas machine showing 
forms embodying the invention supported in the 
upper part thereof; - 

Fig. 2 is a. side elevation and Fig. 3 is a bot 
tom plan view of a. form of preferred construc 
tion; . 

Figs. 4 and 5 are side and bottom plan views, 
respectively, of a support for the forms; ~ 

Fig. 6 is a plan view, of a number of the forms 
crowded together; ‘ , 

Fig. 7 is a side view showing the forms stacked 
on the support; 

Fig. 8 is a sectional detail on line 8-8 of 
Fig. '1; , 

Figs. 9 and 10 show in bottom plan and side 
elevation, respectively, a form of modi?ed con 
struction; 

Fig. 11 is a sectional elevation of an absorption 
or scrubbing chamber partly ?lled with forms 
constructed in accordance with the invention; 

Fig. 12 shows in plan a rectangular grid-like 
form emboying the invention; and 
' Figs. 13 and 14 are plan and side views, re 

' spectively, of a still further modi?cation. 
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(Cl. 261-94) 
One of the important applications'of the forms 

embodying the invention resides in their use as 
carriers of active material in processes involv 
ing chemical or catalytic reactions. A speci?c 
application of this character,-which has been 60 
practised on a large scale, is the use of the forms 
in a process of purifying combustible gas, such as 
described in the copending application of Huff, 
Logan and Lusby, Serial No. 447,228, ?led April 
25,1930. Fig. 1 illustrates the use of the forms 65 
in a particular process-of this character; viz, in _ 
a process of purifying carburetted water gas. 
For this purpose the forms A may be supported 
in the upper part of the superheater of a car 
buretted water gas machine, as indicated, the 70, 
forms being coated with active materials of the 
character set forth in said application. 

1 The operation of a carburetted water gas ma 
chine, as is well understood, comprises alternate 
make and blast periods, the combustible gas be- 75 
ing generated in the make periods and‘ the fuel 
bed in the generator and the checker brick in the 
carburetter and superheater being brought up to 
proper temperatures in the blast periods. During ' 
the make periods, the manufactured gas passes 8“ 
through the forms A supported on top of the 
checker brick in the superheater and thence 
through the wash box 20 by way of the gas on? 
take pipe 21, while in the blow periods the blast 
gases pass out of the stack 22 to the atmosphere as 
or through a connection at 23 to a waste heat. 
boiler. ' 

The active materials coated on forms A are 
effective to absorb, or ?x, the sulphur impurities 
in the manufactured gas as the gas sweeps 90 7 
through the forms in the make periods, while in 
the blow periods the blast gases, to which air is 
added, are effective to revivify said materials by 
oxidizing the sulfur compounds formed there 
with. As fully disclosed in the application re- 95 
ferred to, the active materials e?ective to ?x the 
sulfur impurities of the .gas comprises mixtures 
of at least one metal, or oxide of a metal, in 
cluded in the ?fth, sixth, or seventh group of the 
periodic system of elements with ‘at least one 100 
metal, or oxide of a metal, included in another 
group. Typical combinations which have been 
found to be especially satisfactory are: 80% cop 
per and 20% vanadium, 80% copper and 20% 
chromium, 80% copper and'20% uranium, 80% 105 
copper, 10% uranium and 10% chromium. These 
metals, preferably in the form of their oxides, in 
?nely divided condition and mixed with a binder, 
are coated on the forms by any suitable method, 
as by dipping the forms in the coating material 110 
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paint gun. Wherever in these speci?cations or 
claims the term “metal” is used in referringto 
an active material, it is intended also to cover 
compounds of the metal, such as the oxide. 

Figs. 2 and 3 show in side elevation and bottom 
plan view, respectively, a form embodying the 
invention. It will be observed that this form com 
prises a hollow thin-walled cylindrical body in 
teriorly divided by partitions, or walls, 24 which 
are equi-angularly spaced and convergent at the 
axis of the cylinder, thus dividing the interior 
of the cylinder into ?ve equal spaces having a 
segmental form in cross section. The form fur 
ther comprises exterior wedge-shaped ?ns 25 
projecting from the periphery of the cylindrical 
body in the planes of the interior walls 24, re 
spectively. The cylindrical body at its lower end 
is cut away between the ?ns, as indicated at 2,6, 
for the purpose of providing lateral gas passages 
when the forms are placed in stacked relation, as 
shown in Figs. 1 and 7. The body may be made 
polygonal in cross-section instead of cylindrical, 
if desired. ‘ 

Preferably the diameter of the forms is rela 
tively small, so that it is desirable to provide a 
base orsupport on which the stacked forms may 
securely: rest. A supporting member suitable for 
this purpose is illustrated in Figs. 4,‘ 5 and 7. 
This member consists of a rectangular body hav 
ing a relatively small depth as compared with its 
breadth and length and provided with integral 
longitudinal and transverse bars 27 and 28 form 
ing with the body a grid, the inclosed spaces of 
which are smaller than the diameter of the forms, 
so that the latter cannot fall through said spaces. 
The side walls of the supporting member are cut 
away between the bars 28, as shown at 29, to pro 
vide suitable lateral gas passages.‘ _ 
The supporting members or grids are laid 

loosely side by side on the toplcourse of the 
checker brick, spanning the spaces between the 
bricks. and covering substantially the entire top 
course. The forms are then stacked loosely on 
the supporting members, preferably. in superposed 
relation, as indicated by the drawings, rather 
than in staggered relation. Preferably the forms 
are arranged side by side with a de?nite orienta 
tion, as shown by Fig. 6. so that the spaces b 

- formed by juxtaposed walls and ?ns of any three 
forms are similar, in outline and have the same 
area, the volumes of these spaces of course being 
proportional to the areas ‘of their enclosing walls. 
That is to say, the ratio of volume to wall area is 
substantially the same in the case of all the spaces 
1: formed by the external walls of the formsand 
is moreover substantially equal to the ?xed ratio 
between volume and wall area in the case of the 
internal spaces a. of theforms. .. 
The forms are preferably composed of clay and 

’ are made either by extruding plastic clay through 
a die or by molding. The coating material for 
the forms is preferably clay having incorporated 
therewith in ?nely divided condition mixtures 
of metals or oxides of the classes heretofore 
mentioned, the consistency of the material being 
governed and maintained'by viscosity tests. The 
forms may be coated by dipping them'into the 
materialv or the latter may be applied by a paint 
gun. - ' 

After being coated. the forms are baked for 
a suf?ciently long time and’yat a su?lciently high 
temperature in an oxidizing atmosphere to ren-- ' 
.der them hard and resistant, care being taken 
to avoid temperatures su?‘iciently high to injure 
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. or by applying the materials to the forms with a the active materials. Two or more forms may be 

joined together by placing them in superposed 
position prior to drying and baking, as indicated 
by Fig. 8, thus producing a larger unit, which is 
not so likely to be blown out of place by high 
velocity gases, such as the blast gases in a water 
gas machine. ' _ 

Figs. 9 and 10 illustrate a slight modi?cation 
in the form above described. form A’ is 
similar to the previously described form except 
that its interior is divided in half by a single 
diametrical partition 30. The form and arrange 
ment of the exterior ?ns 25" and the gas passage 
26’, however, are exactly similar. ‘ 
When the forms are used merely to provide heat 

exchange surfaces or surfaces for the formation 
of liquid ?lms, in gas and liquid contact appara 
tus, they will not ordinarily be coated. For ex-' 
ample, coated or uncoated forms may be used as 
?lling material for the carburetter and super 
heater of a carburetted water gas machine in 
place of the usual checker brick or to provide, 
heat exchange surfaces in regenerators and the 
like. 

Fig. 11 illustrates the use of the forms as ?lling 
material of an absorption or gas scrubbing cham 
ber or tower. The forms A are stacked in the 
chamber, as indicated. A connection 31 at the 
bottom of the chamber provides for inlet of the 
gases while a connection 32 at the top provides 
for their exit after having been brought into con 
tactwith the liquid ?lms ?owing down along the 
walls of the passages, through-and between the 
stacked forms. Liquid is sprayed on top of the 
stacks by any suitable liquid ‘spray 33. Due to 
proportionality between the volumes and wall 
areas of the passages through and between the 
stacks, the work performed by the liquid ?lms 
will be rendered substantially uniform, effecting 
a very high e?iciency in the operation of appara 
tus of this character. 

_ Theoretically, the most efficient form for use as 
?lling material in reaction, heat exchange, ab 
sorption chambers, or the like, is one that will 
provide a ?lling having, ?rst, a total maximum 
contact area for a given volume of material and 
having, second, a constant ratio of'volume to wall 
area for all of its multiplicity of ?uid passages. 
The maximum contact area obtainable for a 

given volume of material is, of course, limited by 
practical considerations of use and manufacture. 
The form has to be of sturdy construction and 
adapted to be manufactured at reasonable cost. 
The form above described has a construction 

which renders it very highly efficient as a ?lling 
material. Its equi-angularly spaced radial parti 
tions and wedge-shaped exterior ?ns provide 
strong uniform reinforcement for its cylindrical 
body, rendering it feasible to make the walls rela 
tively thin without sacri?cing strength and there 
by making possible a very large super?cial area 
or contact surface as compared with the total 
volume of the material. As pointed out above, 
forms of this construction can be so arranged that 
the ratio of volume-to-wall-area is constant for 
all the exterior passages formed by juxtaposed 
walls of adjacent forms and‘ is also equal to the 
volume-to-wall ratio of the internal passages of 
the forms, thus providing a ?lling in which the 
work done by the various contact surfaces is uni 
form._ Finally, the form is adapted to be menu‘ 
faotured by the ordinary 
pressing methods. j . _. _ 

Figs. 12, 13, and 14 show forms of radically dif 
ferent‘ construction fromthe cylindrical form, and 
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yet having the characteristics in common there 
with that they present‘ a large contact surface 
for a given volume of material and form when‘ 
placed side by side in stacks a multiplicity of 
gas passages, the volumes of which are respec 
tively proportional to the areas of their enclos 
ing walls. - 

Fig. 12 shows a grid-like form having a rec 
tangular body 35 divided into three equal rectan 
gular spaces 36 by partitions 37, and having 
two ?ns 39 projecting from one end and two 
?ns 38 projecting from one side. As clearly 
shown, when the forms are placed end to end 
and side by side, the spaces enclosed by the end 
?ns 39 and the opposed ends of the rectangular 
bodies are equal to the spaces formed by .?ns 38 
and the sides of the bodies and these spaces are 
equal to the interior rectangular spaces 36. That 
is, when the forms are arranged as indicated, all 
of the open spaces have rectangular cross sections 
which are exactly equal. ' 
The form shown by Fig. 13 is also of rectangular 

‘grid construction. It has a rectangular body 42 
divided into equal rectangular spaces 43 by par-. 
titions 44. From both-ends of the body 42, short 
?ns 46 project in the planes of the sides of the 
body and from both sides longer ?ns 45 project 
in the planes of the partitions 44 and the end 
walls of the body, respectively. When the forms 
are placed as illustrated, all of the rectangular 
spaces 47 and 49 bounded respectively by the 
end ?ns 46 and the side ?ns 45 are equal to each 
other and equal to the interior spaces 43. Thus, 
in the ?lling produced from either of these rec 
tangular forms, all of the free spaces have their - 
volumes exactly proportional to the areas of the 
enclosing walls and in every ?lling developed 
from multiples of a given unit the ratio between 
the volumes “of each free space and the respective 
wall area is the same as that existing in the 
other .i'ree spaces. As indicated in Fig. 14, the 
grid form illustrated in Figs. 12 and 13 is cut 
away at its lower edge between the side ?ns 45, as 
shown at 50, to provide passages between the 

. interior and exterior spaces. - 
Forms embodying the invention are adapted for 

numerous other speci?c applications than those 
mentioned. Minor changes can, of course, be made 
in the speci?c constructions described without 
varying the principles of the constructions and 
without avoiding the scope of the invention as 
defined by the appended claims. The forms may 
be made of various 'materials other than clay 
where the conditions of use make the materials 
suitable. For some purposes, various molded com 
positions, wood, glass, stoneware or metal may 
be employed. 
What is claimed as new is: - ' _ 

1. A ?llingiunit consisting of a hollow thin 
walled body open at. both ends and divided in 
teriorily by partition walls extending parallel to 

, the axis of the body and having exterior ?ns ex 
tending in the planes of said partitions so formed 
that a number of the units may be placed side 
by'side to form laterally enclosed spaces, said 
spaces and the interior spaces of the bodies hav 
ing their volumes respectively proportional to 
,the respective areas of the enclosing walls, and 
with the numerical relationship between each 
volume and wall area being substantially the same 

, for all respective volumes and areas. ‘ 

2.'A ?lling unit comprising a hollow body open 
at both ends having interior partitions and ex 
terior ?ns extending longitudinally of the body, 
said ?ns being so ‘arranged and proportioned that 

3 
a plurality of the units may be placed side by 
side in contact to form spaces enclosed by the 
?ns and exterior surfaces of the bodies, the vol 
umes of which spacesand of the interior spaces 
of the bodies being proportionalto the respective 
areas of the enclosing walls, and with the nu 
merical relationship between each volume and 

80 

wall area being substantially the same for all , 
respective volumes and areas. 

3. A ?lling unit comprising a hollow body open 
at both ends and having a plurality of partitions 
dividing the interior of the body into equal spaces, 
and having exterior ?ns projecting respectively in 
the planes of said partitions, said ?ns being so 
proportioned that a number of the units may be 
placed side by side in contact to form spaces 
enclosed by the ?ns and exterior surfaces of the 
bodies, the volumes of all of said spaces being 
proportional respectively to the areas of the en 
closing walls, and with the numerical relation 
ship between each volume and wall area being 
substantially the same for all respective volumes 
and areas. 
‘4. A ?lling unit comprising a hollow body open 

at both ends and having a number of partitions 
subdividing the interior of the body into spaces 
each having the same ratio between its volumne 
and the area of its enclosing walls, said body hav 
ing exterior equi-spaced ?ns so proportioned that 
a plurality of the units may be placed side by 
side to form laterally enclosed spaces having sub 
stantially equal ratios between their volumes 
and wall areas, which ratios are substantially 
equal to said ?rst mentioned ratio. 

5. A ?lling unit consisting of a hollow thin 
walled tubular body open at both ends and di 
vided interiorly by partition walls extending par 
allel to the axis of the cylinder'and having exte 
rior equi-spaced longitudinal ?ns, said walls and 
?ns being so constructed and disposed that a 
number of the units maybe placed side by side 
to form laterally enclosed spaces, the ratios of 
the volumes of which to the respective areas of 
the enclosing walls are substantially equal and 
substantially equal to the volume-to-wall-area 
ratio of the interior spaces 01' the units. 

, 6. A ?lling unit composed of baked clay con 
sisting of a hollow thin-walled tubular body open 
at both ends and having ?ve equi-angularly 
spaced walls converging at the axis of the body 
and having ?ve exterior ?ns wedge-shaped in 
cross section extending in the planes of said walls 
respectively, said body being cut away at‘ the 
bottom between said ?ns to provide lateral gas 
passages, the dimensions of said ?ns being such 
that a number of the bodies may be placed side 
by side to -form' laterally inclosed spaces the ratios 
of the volumes of which to the respective areas 
of the inclosing walls are substantially equal and 
are substantially equal to the volume-to-wall-area, 
ratio of the interior spaces of the bodies. 

'7. A ?lling unit composed of clay and consist 
ing of a hollow ‘thin-walled cylindrical body 
open at both ends and divided interiorly to form 
a plurality of longitudinal passages and having 
equi-angularly spaced longitudinal wedge-shaped 
?ns,‘ the volume of each longitudinal interior 
passage bearing the same ratio to its wall area 
as the volumes of the laterally enclosed exterior 
passages made by placing the forms closely to 
gether and resting on the same plane may make 
with their respective wall areas.‘ 

8. In a chamber partly ?lled with checker 
brick, in combination, refractory supports of a 
grid-like form placed side by side on the top 
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course of said checker brick and forms loosely 
stacked on said supports, said forms each con 
sisting of a thin-walled body open at both ends 
and divided into a plurality of longitudinal pas 
sages and having exterior longitudinal?ns. 

'9. A refractory support for ?lling units con 
sisting of a rectangular body and integral longi 
tudinal and transverse bars dividing the space 
enclosed by said, body into a plurality of rela 
tively small rectangular spaces, the side walls of 
said body being cut-away to provide'passages 
opening into said spaces. 

10. A support for ?lling units composed of 
baked clay and consisting of a rectangular body 
having a relatively small depth as compared with 
its length and breadth/and of integral longitu 
dinal and transverse bars dividing the space en 
closed by the body into a plurality of relatively 
small rectangular spaces, the side walls of said 
body being cut away toprovide passages open 
ing into said spaces. ' 

11. A ?lling unit comprising a hollow body 
open at both ends and having a number of par 
titions subdividing the interior of the body into 
spaces each having the same ratio between its 

, volume and the area of its enclosing walls, said 

aaaavvr 
body having exterior projections so proportioned 
that 'a plurality of the units may be placed side 
by side to form laterally enclosed spaces having 
substantially equal ratios between their volumes 
and wall areas, which ratios are substantially 
equal to said ?rst mentioned ratio, said unit 
bearing active material comprising an intimate 
mixture of one metal or oxide of a metal belong 
ing to the ?fth, sixth, or seventh group of the 
periodic system of elements and at least one 
metal or oxide of a metal belonging to another 
group. 

12. A ?lling unit as described in claim 5 hear 
ing an intimate mixture of copper and vanadium 
compounds. 

13. A ?lling unit as described in claim 5 com 
posed substantially of clay and bearing incorpo 
rated therewith an intimate mixture of metals 
comprising at least one metal belonging to‘the 
?fth, sixth, or seventh group of the periodic sys 
tem of elements and at least one metal belonging 
to another group. 
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