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To all whom it may concern; 
IBeit known that I, ARTHUR A. BACKHAUs, 

of Baltimore, in the State of Maryland, have 
invented a certain new and useful Improve 
ment in Apparatus for Catalysis, and do 
hereby declare that the following is a full, 
clear, and exact description thereof. 
My invention relates particularly to an 

apparatus for use in the production of alde 
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hydes from alcohols. 
The object of my invention is to provide a 

catalyzer apparatus of an advantageous 
character, by means of which a catalytic 
agent, as for example finely divided copper, 
may be effectively applied to alcohols to pro 
duce aldehydes, as for example in the pro 
duction of acetaldehyde from ethyl alcohol, 
and in such a manner that the necessary tem 
perature may be effectively maintained 
throughout all portions of the catalyzer. 

A. FEER, object is 
that the necessary temperature will be ap 
plied throughout all portions of the cata 
lyzer, while at the same time the capacity of 
the apparatus is made sufficiently large to 
treat large quantities of the alcohol. By 
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means of my invention I am able, therefore, 
to avoid the disadvantages of other types 
of catalyzer apparatus in which the cata 
lyzer was ineffectively or unevenly heated 
when large quantities of the catalyzer were 
being used to treat correspondingly large 
quantities of the alcohol, or in which it was 
necessary to provide the apparatus with only 
a small capacity if the catalyzer was effec 
tively and uniformly heated. 

Further objects of my invention will ap 
pear from the detailed description thereof 
contained hereinafter. 
While my invention is capable of embodi 

ment in many different forms, for the pur 
pose of illustration I have shown only one 
form of the same in the accompanying 
drawing, in which 
The figure is a vertical section of an ap 

paratus made in accordance with my in 
vention. 
In the drawing, I have shown a cylindrical 

casing 1, having an asbestos lining 2 for 
insulation, provided with a body of catalytic 
material 3. The body of catalytic material 
3 may be comprised of granular carbon, as 
for example charcoal, treated so as to carry 
throughout the body thereof finely divided 

reduced copper. This catalytic material 
may be treated to form the finely divided 
reduced catalytic metal, such for example, 
as copper, nickel, chromium or iron, thereon. 
As an example of this treatment, the carrier 
such as charcoal may be impregnated with 
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the nitrate of the metal, the metal precipi 
tated with ammonia, and the mass dried 
and ignited and then reduced with hydrogen 
at about 300 degrees C. for several hours. 
As a result of this process a finely divided 
catalytic metal is produced on the carrier 
and the metal is in highly porous condition 
due to the volatilization of the ammonium 
nitrate. The reduction takes place prefer 
ably in a copper tube. In order to retain 
the E. of catalytic material 3 in place, 
an insulated perforated copper plate 4 is 
as shown provided at the lower end of the 
container 1, below which there is located a 

to provide an appa-. 
ratus of this character which is so arranged 

cover 5, having an inlet pipe 6 for alcohol 
vapors. At the upper portion of the con 
tainer 1, a perforated copper plate 7 prefer 
ably retains the body of catalytic material 
3 in place. The copper plates 4 and 7 are 
connected, respectively, to leads 8 and 9, lo 
cated in an electric heating circuit, and the 
plate 7 is adapted to be adjusted by means 
of an insulating screw 10, passing through a 
cover 11 at the top of the container 1, so 
as to adjust the resistance to the passage of 
the electric current through the carbon par 
ticles of the catalytic material 3, and so as 
thus to adjust the temperature within the 
container 1. The vapors of acetaldehyde 
are conveyed away by means of a pipe 12 
located in the cover 11. * : ... 
In the operation of my apparatus, the va 

pors of an alcohol, such for example as 
ethyl alcohol, are conveyed into the cata 
lyzer apparatus by means of the pipe 6, and 
said vapors, as well as the catalytic material, 
are maintained at the desired temperature of 
between 250° and 350° C. by the passage of 
the electric current through the carbon parti 
cles comprising the catalytic material 3 and 
the temperature of which is adjusted by ad 
justing the screw 10 to adjust the pressure ex 
erted between said carbon particles. The 
acetaldehyde and hydrogen formed from the 
alcohol will be conveyed away by the pipe 12, 
and may be separated in any suitable 
ale. 

In this way a large volume of alcohol va 
pors may be effectively treated in the appa 
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ratus, while at the same time the action of 
the catalytic material will be uniform, in 
asmuch as said material will be uniformly 
heated by the resistance to the passage of 
the electric current offered thereby. 

Furthermore, inasmuch as the tempera 
ture within the container 1 may be at all 
times accurately adjusted by the movement 
of the screw 10, the temperature within the 
said container will be maintained at the de 
sired point. 
While I have described my invention 

above in detail, I wish it to be understood 
that many changes may be made therein 
without departing from the spirit of the invention. 

I claim: 
1. In combination, a body of catalytic ma 

terial in the form of a granular conductor 
of electricity, means for passing a current 
of electricity through the same to maintain 
the catalyzer at an elevated temperature, 
and means for varying the resistance of the 
granular material to the passage of the elec tric current. 

2. In combination, a body of catalytic ma 
terial comprising granular carbon, means 
for passing a current of electricity through 
the same to maintain the catalyzer at an ele 
vated temperature, and means for varying 
the resistance of the granular material to 
the passage of the electric current. 
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3. In combination, a body of catalytic ma 
terial in the form of granular carbon carry 

35 d ing finely divided reduced copper, means for 
passing a current of electricity through the 
same to maintain the catalyzer at an ele 
vated temperature, and means for varying 
the resistance of the granular material to 
the passage of the electric current. 

4. In combination, a body of catalytic ma 
terial in the form of a granular conductor 
of electricity, means for passing a current 
of electricity through the same to maintain 45 
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the catalyzer at an elevated temperature, 
and an adjustable pressure plate in contact 
with said body of catalytic material. 

5. In combination, a body of catalytic ma 
terial comprising granular carbon, means 
for passing a current of electricity through 
the same to maintain the catalyzer at an ele 
vated temperature, and an adjustable pres 
sure plate in contact with said body of cata 
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lytic material. 
6. In combination, a body of catalytic ma 

terial in the form of granular carbon carry 
ing finely divided reduced copper, means 
for passing a current of electricity through 
the same to maintain the catalyzer at an ele 
vated temperature, and an adjustable pres 
sure plate in contact with said body of cata lytic material. 

7. In combination, a body of catalytic ma 

terial in the form of a granular conductor 
of electricity, means for passing a current 
of electricity through the same to maintain 
the catalyzer at an elevated temperature, 
and an adjustable perforated pressure plate 
in contact with said body of catalytic ma terial. 

8. In combination, a body of catalytic ma 
terial comprising granular carbon, means 
for passing a current of electricity through 
the same to maintain the catalyzer at an ele 
wated temperature, and an adjustable per 
forated pressure plate in contact with Said 
body of catalytic material. 

9. In combination, a body of catalytic Ima 
terial in the form of granular carbon carry 
ing finely divided reduced copper, means for 
passing a current of electricity through the 
same to maintain the catalyzer at an ele 
vated temperature, and an adjustable per 
forated pressure plate in contact with said 
body of catalytic material. 

10. In combination, a body of catalytic 
material in the form of a granular conduc 
tor of electricity, means for passing a cur 
rent of electricity through the same to main 
tain the catalyzer at an elevated tempera 
ture, and an adjustable perforated pressure 
plate constituting also a perforated support 
ing plate for the granular material. 

11. In combination, a body of catalytic 
material comprising granular carbon, means 
for passing a current of electricity through 
the same to maintain the catalyzer at an ele 
wated temperature, and an adjustable per 
forated pressure plate constituting also a 
perforated supporting plate for the granu 
lar material. 

12. In combination, a body of catalytic 
material in the from of granular carbon car 
rying finely divided reduced copper, means 
for passing a current of electricity through 
the same to maintain the catalyzer at an 
elevated temperature, and an adjustable per 
forated pressure plate constituting also a 
perforated supporting plate for the granu 
lar material. 

13. In combination, a chamber provided 
with insulated means for the carrying of 
an electric current to the interior thereof, a 
body of granular catalytic material therein 
and in the path of said current but insulated 
from said chamber, and means, extending 
into said chamber, for varying the heating 
effect of said body of granular material dur 
ing and suitably to its use as a catalytic. 
In testimony that I claim the foregoing 

I have hereunto set my hand. - 
AIRTHTR A. BACKHAUS. 

Witnesses: 
JoHN P. GISCHEL, 
ARTHUR WRIGHT. 
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