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UNITED STATES PATENT OFFICE 
CONTACT CHAMBER, 

Dustin W. Wilson, Scarsdale, N. Y., and Starley 
S. Chute, Ridgewood, N. S., assignors to The 
M. W. Kellogg Company, New York, N. Y., a 
corporation of Delaware 

Application antiary 27, 1932, Serial No. 122,654 
2 Caigns. 

Our invention relates to contact chambers, 
and more particularly to catalytic contact cham 
bers provided with heat exchange means adapted 
to be used without catalytic material as heat ex 
changers. 
In many processes employing catalysts, the re 

action is either endothermic or exothermic, so 
that it is necessary to supply or remove heat; 
Consequently requiring provision of a contact 
chamber which is at once a contact chamber and 
a heat exchanger. . 
One object of our invention is to provide a 

contact chamber construction in which heat may 
be supplied or removed. 
. . Another object of our invention is to provide 
a heat exchanger construction in which a large 
area of heat exchange surface is provided in a 
minimum of Space. 
Other and further objects of our invention will 

appear from the following description. 
In the accompanying drawings, which form 

part of the instant specification and which are 
to be read in conjunction therewith, and in which 
like reference numerals are used to indicate like 
parts in the various views: 

Fig. 1 is an elevation of our contact chamber 
with parts in section. 

Fig. 2 is a fragmentary bottom plan view of 
the contact chamber shown in Fig. 1, with 
broken away. 

Fig. 3 is an enlarged Sectional elevation of a 
portion of the contact chamber shown in Fig. 1. 

Fig. 4 is a Sectional view taken on the line 
4-4, Fig. 3. 

Fig. 5 is an enlarged Sectional elevation of a 
portion of a tube of our contact chamber heat 
exchanger. 

Fig. 6 is a sectional view taken on the line 
6-6, Fig. 5. 
In general, our invention contemplates the 

provision of a plurality of tubes containing heat 
conducting members in which there may be po 
sitioned, if desired, a contact material or cata 
lyst. The tubes are positioned within a cham 
ber into which a heat eXchange medium may be 
introduced and removed for providing heat ex 
change and removing or adding heat to material 
which may be passed through the tubes. 
More particularly, referring now to the draw 

ings, a plurality of tubes have their respec 
tive ends secured to tube sheets 2 and 3. Each 
tube is formed with one end 4 of reduced diam 
eter, and adjacent tubes are assembled with the 
portions of reduced diameter alternately se 
cured to the top and bottom of the tube sheets 

partS 

(C1.23-283) 
in order to enable the tubes to be closely posi 
tioned, so that a large aggregate internal vol 
Line Will be provided with respect to the Volume 
of the casing 5. - - - 

Headers 6 and cover the upper and lower 
tube sheets respectively. Any suitable assembly 
may be used. As shown, the casing 5 is pro 
vided with upper flange 8 and lower fiange 9. 
The upper head 6 is provided with a flange 0, 
and the lower head is provided with a flange f. 
Bolts 2 clamp head 6 to flange 8, and bolts 3 
clamp head to flange 9. An inlet connection 4 
is provided in header 6 for the material to be 
passed through the tubes f, and an outlet con 
nection 5 is provided in header for Withdraw 
ing the material paSSing through the tubes. In 
Fig. i the contact chamber is designed for an 
exothermic contact reaction in which large quan 
tities of heat must be removed. Water is intro 
duced into the casing 5 through inlet connections 
6 and A, and steam is withdrawn from con 
nections 8 and 9, it being understood, of course, 
that suitable baffles for diverting tile flow of 
water or Steam may be provided, if desired, and 
any suitable heat eXchanger medium other than 
water may be employed as the heat removing or 
heat Supplying agent, . . . . . . 
In the case of catalytic use, a catalytic con 

tact material 2 is placed Within the tubes f. In 
order to prevent the contact material, which is 
usually kieselguhr O. Small particles of clay on 
which there has been deposited metals, com 
pounds of metals, or combinations thereof, from 
falling out of the tubes by gravity, we provide a 
grid 28, which supports a heavy mesh screen 2, 
which in turn supports a fine mesh screen 22. 
The grid is in turn Supported by an annular 
flange 23 welded or otherwise secured to the head 
er 7. This construction may be readily seen by 
reference to Fig. 3. 
In the construction shown, the chamber may 

vary in internal diameter from 4 feet. to 16 feet 
and have a casing iength from 4 feet to 30 feet. 
The tubes may vary in size from 1 inch to 6 
inches (I. D.) internal diameter. The heavy 
mesh. Screen may have 1-inch Squares, and the 
fine mesh may be 20 per linear inch. 
In order to obtain a still further heat ex 

change Surface Or area, We may place in the in 
terstices of the large tubes, Smaller tubes. 24. 
The catalytic material is a poor conductor of 

heat and in order to remove the heat rapidly, it 
is desired that no contact material shall be far 
removed from a heat conducting surface. For 
this purpose we employ means for conducting 
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shown in Figs. 4, 5 and 6. 
Elongated, corrugated tubes, vanes or flexible 

Spiders 25 of heat conducting material are placed 
within the tubes , as shown, two of the elongated 
corrugated tubes 25 being employed. These are 
made of steel, copper, brass or the like, or of any 
suitable material, and may be made of extremely 
thin material. In Order to Secure the heat con 
ducting members 25 within the tubes by fric 
tion, We provide an internal spreader 26 of any 
desired cross sectional shape. The spreader is 
adapted to be inserted between the corrugated 
heat conducting members 25, which are suf 
ficiently flexible to permit its entry. It is con 
templated that other means of holding the flex 
ible tubes, vanes or Spiders may be employed. In 
this manner, as will be obvious by reference to 
Fig. 6, no portion of the catalytic contact mate 
rial is very far removed from a heat conducting 
Surface. The heat conducting members 25 are in 
contact with the internal walls of the tube , and 
are adapted to conduct heat from within the 
tube through the walls of the tube to the heat 
exchange medium surrounding the tube. 

It Will be observed that we have provided a 
contact chamber from which heat may be con 
ducted and supplied at comparatively high rates, 
and in addition are able to maintain uniformity 
of temperature throughout the catalytic mass. 
Our apparatus, for example, Would be of value 
as a heat exchanger between gases or vapors 
which would be passed through the interior of 
the tubes, and liquid. It is understood, of 
course, that if the chamber is used as a catalytic 
contact chamber, the interior of the Small 
tubes 24 are also filled with contact material, 
but since these are of small diameter auxiliary 
heat eXchange means 25 need not be employed, 
Since no portion of the contact material will be 
Very far removed from the metallic heat con 
ducting Surface. 
From the foregoing it will be seen that we 

have accomplished the objects of our invention. 
We have provided a catalytic contact chamber in 
which exothermic heat of a reaction may be 
removed, or endothermic heat of a reaction may 
be Supplied at a sufficient rate to enable the 
process to be conducted in a continuous manner. 
Process conditions frequently require close con 
trol of temperature, making it imperative for 
large amounts of heat to be removed or supplied 
rapidly. By means of our construction. We are 
enabled to control the process temperature with 
in narrow limits, due to the large area of heat 
eXchange Surface which we supply. 
While We have described a single pass for the 

materials passing through the tubes and the heat 
exchange medium around the tubes, it is to be 

60 understood that a plurality of passes may be 
used if desired. For example, both the inlet and 
Outlet connections may be formed in one header 
and a baffle dividing Said header into two cham 
bers provided so that the fluids passing through 
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the tubes will pass downwardly through one set 
of tubes and upwardly through another set of 
tubes to the outlet. In addition to the above 
a floating tube sheet construction may be em 
ployed. 
The conventional practice in heat exchange 

construction is to have considerably greater ex 
ternal than internal area, with respect to the 
tubes and the space surrounding the tubes. In 
the present structure for the areas for which the 
exchange is contemplated it is most desirable to 
have the internal area, as large as possible and 
there is no disadvantage in having the external 
area. Small, as the circulating fluid is in all cases 
adequate to remove or supply the heat. 

Heat exchangers having the internal area at 
least 120% of the external area can be readily 
manufactured according to the structure shown 
and the proportion of internal to external areas 
of the order of 2/2 to have been obtained and 
proportions of 3 to 1 may be realized. 

It will be understood that certain features and 
Sub-combinations are of utility and may be en 
ployed Without reference to other features and 
Sub-combinations. This is contemplated by and 
is within the scope of our claims. It is further 
obvious that various changes may be made in 
details within the scope of our claims without 
departing from the spirit of our invention. It is, 
therefore, to be understood that our invention is 
not to be limited to the specific details shown 
and described. . 

Having thus described our invention, what we 
claim is: 

1. In a catalytic contact heat exchange appa 
ratus, a casing, a pair of tube sheets positioned 
within said casing, heat exchanger tubes ex 
tending between said tube sheets, headers for 
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Said tube sheets, elongated corrugated metallic 
core members positioned within said tubes con 
tacting the interior walls thereof and having 
portions extending within said tubes, catalytic 
contact material within said tubes positioned on 
both sides of the walls of said cores to substan 
tially completely fill the internal cross sectional 
area of said tubes, means for-introducing mate 
rial to be contacted with said catalyst into one 
of said headers for passage through said tubes, 
and means for introducing a heat exchange nine 
dium into said casing. 

2. In a catalytic contact heat exchange appa 
ratus, a heat exchanger tube, an elongated me 
tallic core having an extended surface posi 
tioned within said tube, said core contacting the 
interior walls of said tube at a plurality of places 
thereon and having portions extending into the 
interior area of said tube, catalytic material po 
sitioned within said tube on both sides of the 
walls of said elongated metallic core member and 

0. 

Substantially completely filling the cross sec- O 
tional area of said tube. 

- DUSTIN W. WILSON. 
STANLEY J. CHUTE. 

  


