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My invention relates to an improvement in 
i the checker brickscommonly used in enrich 

_ ing chambers or in gas generators in making 
such gas as ‘ carburetted water-gas, oil-gas 

5 and the like and brie?y comprises a tubular 
refractor with a wall thinner than commonly 
employel ?re bricks and of short tubular 
length. . ~ 

The objects ‘of my invention are, to: 
‘.1. Increase the surface of checker bricks 

per’ unit volume of space in thecarburetting 
chambers and oil-cracking chambers of com 
bustible-gas generating-sets without increas-_ 
ing the resistance to the passage of gas 
through said chambers‘ and without decreas 
ing the void space therein. 

2. Increase the heat available without ex 
cessive ?uctuations in the temperatures of 
the checker-bricks‘ in gas-making chambers. 

' 3. Eliminate deposits of carbonaceous ma 
terial and the resultant stoppage of gas pas 
sages in the ‘checker-chambers of gas-making 
apparatus. ' - 

4. Increase the oil-gasi?cation elficiency in 
making carburetted water-gas, oil-gas and 
the like. >_ ‘ 
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5. Increase the heating surface and contact “ 
surface in the carburetting chambers of gas 
generating apparatus. - _ 

6. Provide a readily adjustable contact me 
dium for contacting moving ?uids with solid 
surfaces in con?ned chambers affording maxi 

' mum available solid surface per unit of cham 
ber volume. ; 

i 7. Provide checker bricks which can be 
placed and spaced in checker chambers in a 
variety of ways without appreciably altering 
the size of the gas passages through the mass 
of checker bricks; the surface and volume of 
checker bricks being the chief variables. 
In common practice making oil-gas and in 

carburetting water-gas or other gas of low 
calori?c value, oil or other carburetting ma 
terial is introduced, as a spray or mist, into 

45 one or more chambers ?lled with spaced ?re 
v brick which are heated to a’ redetermined 
temperature judged to be suita le forv gasify 
ing the oil. The temperatures of the surfaces 
of the checker bricks are carefully controlled 

5° pyrometrically. In making oil-gas having 
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a calori?c value of 550 B. t. u. per cubic foot 
the commonly preferred temperature is 16501 
to 1750 degrees Fahrenheit‘ whereas in car 
buretting water-gas to the same heating value 
the oil-gas portion of the latter is richer 
(higher in calori?c value per cubic foot) 
and a suitable temperature is 1350 to 1450 
degrees Fahrenheit. In each process the gas 
is made intermittently and in , cycles; the 
checker'bricks are heated during one part of 69 
the cycle and carburetting material is intro 
duced during another part of the cycle. Now, 
the modern tendency to increase the gas-mak- 
ing. capacity of such generating apparatus 
hasresulted in short and intensi?ed heating 
periods, short cycles and increased rate of in 
troduction of the oil or'carburetting material. 
Also, fewer checker bricks are used per unit 
of Volume in the checker chambers than for 
merly in order to increase the capacity by 70 
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. decreasing the resistance to gas ?ow. A point . 
has been reached in thus decreasing the length 
of a cycle in the manufacture‘ of city-gas 
where the surfaces of the checker bricks are 
cooled during the gas-making period faster 5 
than the heat can be carried from within them 
to the surface. Likewise during the heating 
period when the checker bricks are being 
heated the time allowed is so short that their 
surfaces are overheated and the interior is 
insu?iciently heated. In other words, in pres 
ent practice in making city-gas the full heat 

on 

capacity of the checker bricks is not utilized 
because their shape and thickness is not suit 
ably adjusted to meet the prevailing methods 
of operation. Furthermore, the spacing of 
these bricks has been increased, for reasons 
stated and to prevent the excessive accumu 
lation of. carbonaceous material-and blown 
over solid fuel, to such an extent that there 90 
is commonly insufficient checker-brick surface ' 
in the checker chambers to suitably crack the 
carburetting material. This is clearly shown 
by excessive gum and resin deposits in gas 
meters and pipe lines, by the oil-cracking 
ef?ciency—-(oil-gasi?cation e?iciencv)—-and 
by the decreased speci?c gravity of the tar 
which latter usually contains an increasing 
percentage of saturated hydrocarbons as the 
oil-gasi?cation e?iciencv decreases. 
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2“ 
Closer spacing of the checker bricks in gas 

generating a paratus would tend to accom 
lish what I) have accomdplished with _my 
ricks butfor reasons state it is DOtPl'?CtlCill. 

to space them closer. The closer these bricks 
are spaced the more frequently they must be 

- removed and cleaned, and the less the gas 
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making capacity per unit of time, other 
things being ual, because of the increased 
resistance to t e?ow of gas through the 
checker chambers. It should be noted that 
the oil-gasi?cation. e?iciency decreases rap 
idly as the deposit or accumulation of- carbo 

» naceous matter increases in the mass of check 
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er bricks. ' 

I have tried to use thinner checker bricks 
to accomplish my purpose but found that 
more labor was required to lace them in and 
remove them from the chec er chambers and 
that di?iculty was experienced in maintain 
in them in position. I ?nd that'hollow or 
tu ular bricks, of- a different size than ?re 
bricks which are commonly used for this pur 
pose, are ideally suited for this purpose ; their 
walls should referably be thinner than two 
and one-half inches. ' ' 

Figure 1 is a vertical elevation of a car 
buretted-water-gas set with a portion of the 
rincipal shells cut awa to show the interior 

in section, and shows t e checker chambers 
containing tubular checker bricks arranged 
in ?ue formation; Figure 2 is a perspective 
view of a tubular checker-brick with a or 
tion cut away to show the wall in section; 
Figures 3 and 4. are top views of modi?ed 
forms of tubular checker-bricks which are 
suitable for this purpose; Figure 5 is an ele 
vation of a chamber containing spaced check 
er bricks of the ordinary" variety; a portion 
of the wall is cut away to show the interior in 
section and to illustrate the two commonly 

_ employed methods of spacing and placing 
checker bricks; Figure 6 is a top view of 
tubular checker bricks such as shown in Fig. 
2, arranged in ?ue formation. ‘ . ' 
In Figure 1, 1 is a water-gas generator con 

taining solid fuel 2 and havln steam connec 
- tions 3 and 4,- fuel charging- oor 5, air inlet 

50 
for air-blastin the fuel at 6, oiftake connec 
tions at 7 and: 8 leading to the carburetor. 
A means for introducing carburetting ma 
terial into carburetor 9 is shown at 10. The. 
carburetor is connected to the superheater 11 
and each of these two chambers contain a 
mass of checker bricks as shown at 12 and 13. 
O?takes are provided in the su erheater for 
waste blast-gas and carburette gas respec 
tively at 14 and 15. The secondary air inlet 
to carburetor is shown at 16. The superheat 
~er stack-cap is shown at 23. 

In Figure 2 the checker-brick substance 
shown at 17 is substantially the wall of a ve 
short tube orconduit the interior of whic 
is shown at 19." A portion of the Wallis 
shown in section at 18. 
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In Figures 3 and 4, employing the same 
system of numbering, as in Fig. 2, the'shapev . 
of the tubular wall is shown for modi?ed 
forms of tubular checker-bricks. ‘ ' 
In Figure 5 shell 20 contains ordinary ?re 

bricks—(checker bricks) —-spaced in ?ue for 
néagtion at '21, and in staggered formation 
a 2. 
In Figure 6 one method is shown of s 

tubular checker bricksv which are su stan 
tially elliptical in horizontal cross sections. 
The checker bricks shown have ?at parallel 
sides and the ends, as shown, form a semi 
circle. The same system‘ of numbering is 
used as in the previous ?gures. 
The outside maximum length of the check; 

'e_r bricks shown in Figuresz2 and 6 is substan 
tially equal to twice the inside width plus 
twice the wall thickness. The sizes of my 
tubular checker bricks are not limited to any 
?xed values. However, I ?nd that for bricks 
having a de?nite 'wall thickness there are 
preferred sizes for different referred spac 
ing. Thus with a tubular brick as shown in 
Figures 2 and 6 having a wall thickness of 
one and one-half inches the preferred dimen 
sions——length and width—are substantially 
as follows: ' 

Len h, Minimum 
outs de Width, inside 

1 dimensions outside diameter 
For 2 inch spacing ____ __ 7 inches_>_ 5 .nches“ 2 inches. 
For 3 inch spacing ____ _._ 9 inches..- 6 .nches“ 3 inches. 
For 4 inch spacing ____ __ 11 inches“ 7 inches... 4 inches. 
For 5 inch spacing ____ __ 13 inches__ 8 ..nches__ 5 inches. 
For 6 inch spacing ____ __ 15 inches-.. 9 inches" 6 inches. . 

These bricks have two parallel ?at sides 
and the outside length is substantiall equal 
to twice the inside width plus twice the wall 
thickness. , ' 

In making tubular checker bricks with a 
minimum inside diameter of four inches .or 
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more, or even with some of the smaller sizes, ' 
it may be desirable to provide a wall thicker 
or thinner than one and one-half inches, in, 
which case the ?preferred size of the bricks 
is somewhat di erent with respect to length 
and width, which dimensions should be in-. 
creased or decreased as the wall thickness is 
increased or decreased, by an amount equal 
to twice the increment, from the values given 
above for preferred sizes. For example, the 
preferred length and width of a tubular 
checker brick having a two-inch wall, for 
three inch spacing are respectively 10 inches 
and 7 inches with an inside tubular diameter‘ 
of 3 inches. The hei ht-tubular length-— 
can be any dimension rom a few inches toa 
foot .or even more. The use to which the 
bricks are put and the effect desired have 
bearing upon the selection of a preferred 
height. For use in gas‘generating a paratus 
it is convenient to make these bricks about 
four and‘ one-half inches high equal to the 
width of standard ?re brie s. One ad 
vantage in making them this size or a multi 
ple thereof is: they can be used conveniently 
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in‘ conjunction with ?re bricks when thus 
made. > 

It is obvious that my checker bricks, as 
shown in Figures 2 ‘and -6 can be arranged 
in ?ue formation or in staggered formation 
similarly as the commonly employed ?re 
bricks. It will be seen that by variously ar 
ranging the former, or byv spacing them 
widthwise a distance apart unequal to the in 
ternal tubular diameter, effects are produced 
which it is difficult if not impossible to obtain 
with ?re bricks. In Figure 6 the bricks are 
arranged contacting one another at their ends 
but this is not necessary; they may be spaced 
a predetermined distance apart endwise as 
desired. Because of the shape of my bricks 
they can be arranged in this manner without 
weakening the whole structure-(mass of ar-v 
ranged checker bricks)-—whereas greater 
consideration must be given to this point 
when using ordinary ?re bricks which are 
approximately 21/2 by 41/2 by 9 inches in size. 
My bricks are particularly well adapted 
therefore, for use in checkering ?ash type 
waste-heat-boilers in which steam is gen 
erated and superheated by the heat inter 
mittently stored in massed checker-bricks.‘ 
In such apparatus a large part of the trans 
fer of heat energy is performed in particular 
portions of the boiler and in such portions 
it is obviously desirable to increase the heat 
storage-capacity by a closer spacing of the 
checker ‘bricks. 
With ordinary ?re bricks spaced three 

inches apart with ends contacting as in com 
mon practice the percentage of void space 
equals (3X100) +(2.5+3) or 54.5. With 
tubular checker bricks as shown in Figures 2 
and 6 spaced three inches apart and end to 
end the void space is approximately 63.4 per , 
cent. The difference 63.4-54.5 is 8.9 and, the 
latter ?gure represents a percentage increase 
of 16.3 in‘the void space. The surface ex 
posed with the ?re bricks spaced 3 inches 
apart is approximately 820 square inches per 
cubic foot of space in the “checker. chamber 
whereas with the tubular checker bricks as 
above the surface exposed is approximately 
980 square inches per cubic foot of chamber 
space. The difference, 980-820 or 160 repre 
sents an increase of 19.5 per cent in the sure 
face exposed, upon changing from ?re bricks 
to the tubular checker bricks shown in Fig 
ures 2 and 6. - 

Obviously the volume of solid refractory 
per volume of chamber space is less with the 
tubular’ checker bricks than with common ?re 
bricks. It will be noted that with short heat 
ing and cooling cycles the temperature in the 
middle of a thick brick does not ?uctuate 
appreciably if at all hence the actual heat 
carrying capacity of my brick under these 
conditions is not diminished by this decrease 
in volume ofrefractory. Her -':e in making 

' oil-gas or carburetted water-gas it is possible, 
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by the use of tubular checker "bricks, to in 
crease the as-making capacit , oil-cracking 
efficiency, t e volume of voi space in the 
mass of checker bricks and the total amount 
of checker-brick surface per unit of chamber 
volume and to decrease the dif?culty expe 
rienced by stoppages in the mass of checker 
bricks. 

It will also be noted that a greater per. 
centage of the exposed surface is active sur 
face with tubular checker bricks than with 
?re bricks. 
The preferred shape of m checker brick is 

substantially as shown in igures 2 and 6; 
the sides being ?at and- arallel and the ends 
being circular. This orm has advantages 
over bricks which are truly elliptical in cross 
section for reasons which are apparent upon 
arranging them in a checker chamber. How 
ever it is recognized that tubular bricks hav 
ing a cross section which is substantially rec 
tangular, octagonal, hexagonal, circular, 
elliptical or the like is superior to common 
?re bricks for checkering purposes. Believ 
ing that the use of short tubular checker 
bricks is new in gas making processes the 
claims are written with the intent to broadly 
cover ‘this point. ' 

Attention is called to the fact that in times 
past the length‘of the operating cycle, in mak 
ing carburetted water-gas and the like, was 
twenty-?ve to forty-?ve minutes; about half 
of this time being used for heatingthe checker 
bricks and the remainder forthe gas‘making 
period during which time the heat stored in 
the checker bricks is utilized. Under these 
conditions sufficient time was allowed for the 
full utilization‘ of the heat capacity of ?re 
bricks or similar solid checker bricks. At 
present the length of a complete cycle is ?ve 
to six minutes, ‘consisting in a two minute 
heatingperiod and a three to four minute gas 
making period, the carburetting material be 
ing added during two to three minutes of- the 
gas-making period. During the latter period 
the oil is injected so rapidly that the surfaces 
of the‘ordinary checker bricks become cooled 
below a satisfactory gas-making temperature 
even though considerable heat is still stored in 
these bricks. The‘ essential requirement inv 
this process is that there be plenty of exposed ‘ 
checker-brick surface heated to a gas-making 
temperature. The desirability of increasing 
the amount of checker-brick surface in gas 
makin'g checker chambers is largely the result 
of the recent changes in the operating cycle 
and the increased rate of making gas. The 
need for this increased surface area is gen 
erally recognized among gas engineers who 
also understand that ordinary ?re bricks can 
not be thus arranged without causing delete 
rious effects. 
In common practice the blast-gas used for 

heating the checker bricks in making car 
buretted water-gas varies in composition dur 
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ing the brief blastin period. At the start it 
is composed chie?y 0 nitrogen and carbon d1~ 
oxide with very little combustible matter, be 
coming richer as the generator blastin is con 
tinued, ?nally reaching a maximum 
value of 110 to 135 B. t. u. per cubic foot at 
the end of the blast eriod. The ?ame tem 
perature in the chec er chambers is too low 
to impart su?icient heat to th1ck checker 
bricks of relativel small surface-volume ra 
tio in the usual brief blasting period. I ?nd 
that a greater amount of heat energy can be 
transferred per unit of time during the differ 
ent portions of the operating cycle when tu 
bular bricks are used having a surface-volume 
ratio greater than that of ?re bricks. , 
The substance of which my checker bricks 

are composed may be an solid material capa 
ble of being shaped as escribed. Obviously 
they must be made of refractory material 
when intended to withstand high tempera 
tures such'as prevail in the gas-making cham 
bers of carburetted water-gas sets or oil-gas 
sets. The term “refractory material” as used 
here includes metals. 
My checker-brick when spaced and ar 

ranged in formation in a checker chamber 
for use in heat exchan e are in reticular for 
mation; by reticular ormation I means the 
structure is ,a net work of checker-bricks. 
This differentiates the structure from recu 

- erators and similar structures in which hol 
ow tile are commonly placed end to end mak 
ing continuous conduits and not a reticular or 
network structure. ‘ The fact that my bricks 
are arranged in a net-like structure does not 
completely differentiate m structure from 
that of a recuperator throng which a gas may 

_ pass in one direction within tubular channels 
and in an opposite direction on the outer side 
of said channels. By reticular formation I 
refer to a articular‘ network of checker 
bricks, name y, that in which the bricks are 
spaced and arranged in a network formation 
com rising a plurality of superposed courses. 
TheIaricks are s seed and arranged in the dif 
ferent courses. ‘They are spaced and arranged 
in such a manner that the bricks of one course 
are not tubularly continuous with those of ad 
jacent courses. Thus the bricks as arranged 
in my structure are tubularly discontinuous 
whereas in recuperators they are arranged to 
be tubularly continuous. In other words the 
bricks are so arranged in my structure that 
their ends (tube ends) do not symmetrically 
contact one another. A ?uid passing through 
this structure is not con?ned to either the in 
ner or outer side of the bricks but-may con 
tact the inner side of some of the bricks and 
the outer side of others. 

1. In a checker-brick device comprising a 
plurality of spaced and arranged checker 
ricks, said bricks beingsubstantially short, 

?attened, refractory, open-end tubes having 

eating - 
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thin ‘walls of substantially uniform thickness 
and arranged in reticular formation in sub 
stantially parallel spaced relation to form a 
plurality of superposed layers, each super 
posed layer having its bricks angularly dis 
posed with relation to the bricks of adjacent 
upper and lower layers. ' 

2. In a checker-brick device comprising a 
plurality of spaced and arranged checker 
ricks, said bricks being substantially short, 

?attened, refractory tubes having thin walls 
of substantially uniform thickness and ar 
ranged in reticular formation in substantially 
parallel spaced relation to- form a plurality 
of superposed layers, each superposed layer 
having its bricks angularly disposed with 
relation to the bricks of adjacent upper and 
lower layers; said layers collectively forming 
‘a plurality of parallel tubes having discon 
tinuous walls and a plurality of substantiallyv 
parallel channels the walls of which are dis 
continuous comprising the outer walls of said 
bricks. ' 

3. In alchecker-brick device comprising a 
plurality of tubular, spaced and arranged 
checker-bricks, said bricks being substantially 
short, ?attened, refractory tubes having thin 
walls and arranged in reticular formation in 
substantially parallel spaced relation to form 
a plurality o superposed layers, each layer 
having its bricks angularly disposed and 
tubular] discontinuous with relation to the 
bricks 0' adjacent upper and lower layers. 

4. In a checker-brick device comprising a 
plurality of tubular, spaced and arranged 
checker-bricks said bricks being substantially 
short, ?attened, refractory tubes having thin 
walls and arranged in reticular vformation in 
substantially parallel spaced relation to form _ 
a plurality o superposed layers, each layer‘ 
having its bricks angularly disposed and 
tubularly discontinuous with relation to the 
bricks of adjacent upper and lower layers; 
substantially each of said arranged bricks in 
said superposed layers bein supported by 
and contactin a ortion of the walls of four 
of the bricks in t e next lower layer. 

5. In a checker-brick device comprising a 
plurality of spaced and arranged tubular 
checker-bricks, said bricks being substantial 
ly short, ?attened, refractory tubes, having 
rounded end-walls and substantially ?at side 
walls and arranged with their tube-axes sub 
stantially vertical in reticular formation in 
substantlall parallel spaced rows to form a 
plurality ofY superposed layers, each of said 
superposed layers having its rows angularly 
disposed with relation to those of adjacent 
upper and lower layers and spaced a distance 
substantially. equal to the short inside diam 
eter of said refractory tubes, the bricks of 
each layer being tubularly discontinuous with 
those of ad'acent layers. 

6. In a c ecker-brick device com risin a 
plurality of spaced and arrange tubu ar 
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checker-bricks, said bricks bein substantial, 
ly short, ?attened refractory tu es, having a 
wall thickness “:0” and an‘ inside short 
diameter “y”, an outside long-diameter sub 
stantially e ual to (2;; +2w) , an outside 'sh'ort- ' 
diameter su stantially equal to (QaH-y) and 
arranged in ‘reticular formation ,in substan 
tially parallel spaced rows to form a plu 
ral-ity of superposed layers, substantially each 
layer having its rows- angularly ‘disposed 
with relation to those of ad] acent upper and 
lower layers. I ‘ ' y ' I ' 

‘7. In a checker-brick device com rising'a 
plurality of spaced and arrange tubular 
checker-bricks, said bricks being substan 
tially short, ?attened, open, tubes having a 
Wall ‘thickness “w”, an inside. short-diameter 
“y”, an outside long-diameter substantially 
equal to (Qy-t-Qda), and an outside short 
diameter substantially equal to ('Zw-l-y), ar 
ranged vertically tubularly in substantially 
reticulated formation ‘comprising a plurality 
of superposed courses. ‘ 

WILLIAM W. ODELL. 


