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To all thom, it may concern; 
IBe it known that I, HARRY FoRD SMITH, 

a citizen of the United States of America, 
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residing at Dayton, in the county of Mont 
gomery, State of Ohio, have invented cer 
tain new and useful improvements in Ap 
paratus for Purifying Gases, of which the 
following is a full, clear, and exact de 
scription. 
This invention relates to gas purification 

and more particularly to an improved form 
of apparatus for removing impurities, such 
as tar, from gases. 
In my Patents, Nos. 1,140,198, dated May 

19, 1915, and 1,099.773, dated June 9, 1914, 
are described a method of removing impuri 
ties from gases and a form of apparatus for 
carrying that method into effect. One ob 
ject of the present invention is to provide 
another form of apparatus for carrying out 
the method of gas purification described in 
my above referred to patents. Other ob 
jects and advantages will be apparent from 
the following description. 
In carrying this invention into effect I provide a separating apparatus consisting 

of a housing drum having rotatably mount 
ed therein a cylindrical frame carrying a 
pad of fibrous material, such for example, 
as finely spun-glass Wool, the material con 
stituting this pad being of the same char 
acter as that described in my above referred 
to patents. The housing is so positioned 
with relation to the gas main that, when in operation, impure gas passes therethrough, 
and the fibrous pad is so positioned in the 
housing that any gas passing through this 
housing must also pass through the pad. 
This pad is so arranged that its relative po 
sitioning may be changed to reverse the di 
rection of flow of gas therethrough. And 
the frame carrying the pad is so constructed 
that by properly positioning it in the hous 
ing the flow of gas therethrough may be en 
tirely cut off. 

In the drawing in which like characters 
of reference designate like parts throughout 
the several views thereof, 

Figure 1 is a sectional view through a 
form of apparatus constructed in accord 
ance with my invention, which view is 
along the line 1-1 of Fig. 2; 
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Fig. 2 is a sectional view along the line 
2-2 of Fig. 1; - - 

Fig. 8 is a detail view of the frame rais 
ing mechanism; 

Fig. 4 is a sectional view along the line 
4-4 of Fig. 1; 

Fig. 5 is a sectional view through a modi 
fied form of the cylindrical frame along the 
line 5-5 of Fig. 6; 

Fig. 6 is a sectional view along line 6-6 
of Fig. 5; and 

Fig. 7 is an elevational view of the pad 
clamping member shown in Figs. 5 and 6. 

In the drawing, 1 designates a gas deliv 
ery main adapted to lead gas from any de 
sired place of supply to a place of use. Sit 
lated in the main 1 is a T2 having a trans 
verse partition wall 3 therein dividing said 
Tinto two passages 4 and 5. 
Mounted upon the open ended branch of 

the T 2 is a cup-shaped drum or housing 6 
rigidly connected to the T by means of bolts 
7 or any other conventional and desired 
means. Closing the free end of the housing 
6 is a removable cap 8 which is also nor 
mally held in place by means of bolts or 
other desired attaching devices. The closed 
end of the cup-shaped housing 6 has therein 
two substantially quadrant shaped ports 9. 
These ports are located diametrically op 

posite each other and are so positioned that 
when the housing 6 and T 2 are properly 
assembled one of these ports will register 
with the passage 4 while the other port will 
register with the passage 5. Any gas flow 
ing through the main 1 must pass upwardly 
through the passage 4 and coöperating port 
9, through the housing 6 and then down 
Wardly through the other port 9 and pas 
sage 5. . 
Mounted in the housing 6 is a rotatable 

shaft 10 the lower end of which carries 
thereon a cup-shaped frame or cage 11 hav 
ing a flat bottom 12 and a cylindrical up 
standing portion 13. This cylindrical por 
tion 13 has therein a plurality of pockets 14 
separated by means of partitions 15. The 
wall of the upstanding portion 13 between 
the partitions 15 is perforated to permit the 
ready passage of gas therethrough. Coöp 
erating with each of the pockets 14 is a per 
vious cover-plate 16 adapted to be held in 

55 

6. 

75 



10 

15 

spaced relation to the bottom of the pockets 
14 by means of bolts 17. Each of the 
pockets 14 is adapted to contain therein a 
pad of fibrous material, such as finely spun 
glass, wool, or similar material which is held 
in place by means of the cover-plate 16 and 
is compressed to the desired density by 
means of the cover-plates and the coöperat 
ing bolts 17. The fibrous material con 
tained in these pockets is identical in char 
acter with the fibrous material described in 
my above referred to patents. In actual 
practice a pad of very finely spun-glass wool 
is used, inasmuch as this particular mate 
rial has been found to give more satisfac 
tory results. Other forms of material, how 
ever, such as those named in my other pat 
ents, may be used if desired. By using a 
plurality of pockets for holding the fibrous 

20 material the necessity of replacing the en 
tire pad in case of rupture or other defect 
is obviated, for if a defect develops in the 
material in one of the pockets it is only nec 
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pockets 14 and coöperate with the cover 
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essary to replace that particular material 
and not the entire pad. There is the slight 
disadvantage, however, when compared to a 
continuous pad, of cutting down somewhat 
the effective area of fibrous material for any 
given size of cage or frame and housing. 
Adjustably carried by the shaft 10 is a plate 
18 adapted to fit upon the top of the up 
standing portion 13 and to extend over the 

plates 16 therefor to make each pocket in 
effect an inclosed chamber. As shown the 
plate 18 is threaded upon the shaft 10 and 
is held in adjusted position by means of the 
lock-nut 19, but it is obvious, that any other 
desired means for attaching it in position 
could be used. 
The flat portion 12 constituting the bot 

tom of the cup-shaped frame 11 has therein 
a port 20 similar in shape and size to the 
quadrant shaped ports 9 and so located that 
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it may be brought into register with either 
of these ports. The flat portion 12 also car 
ries in the lower face thereof a groove or 
cut-out E. 21 also so positioned that it 

Eight into register with either of the ports 9. 

the port registers with one of the ports 9 the 
passage registers with the other port 9. The 
ports 9 are 'so proportioned that the blank 
spaces 9", each of which blank spaces is of 
greater area than either the port 20 or pas 
sage 21, lie intermediate these ports 9. By 
this arrangement of ports and blank space 
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the frame 11 may be so positioned that there 
may be a free passage of gas through the 
housing, and by a 90° rotation of the pad 
carrying frame from such operative position 

gas therethrough will be en 
tirely cut off. 

Carried by the top 8 are four quick acting 
- 

he port 20 and passage 21 are 
; so positioned and so proportioned that when 

of the cage and, through the 
the passageway 5. As the gas passes 

1,848,966 

cams 22 arranged around the shaft 10 and 
closely adjacent thereto. Carried by the 
shaft 10 is a pin 23 adapted to coöperate 
with the cams 22, upon rotation of such 
shaft and the frame 11 carried thereby, to 
move the shaft axially and thus raise the 
frame 11 from its seat, so that turnin 
thereof may be more easily accomplished. 
The cams 22 are so positioned that when 
the frame 11 is in working position, the pin 
23 is so closely adjacent to one of the cams 
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that turning movement of the shaft 10 will 
immediately cause the pin to ride up the in 
clined face of the cam to lift the frame 11 
from its seat. These cams and coöperating 
pins may be dispensed with if desired, or 
other means may be used tending to easier 
rotation of the cage and pad. The free end 
of the shaft 10 has attached thereto an op 
erating handle 24 whereby rotation of the 
cage 11 may be brought about. 

he operation of the device herein de 
scribed for removing tar and similar im 
purities from the gas is identical with the 
operation described in my above referred to patents. The gas, containing impurities, is. 
passed through one of the passageways 4-5 
and coöperating ports into the interior of 
the drum. or housing, through the fibrous 
pad, and then through the other port and 
coöperating passageway 4-5 back into the 
main 1, such gas being under sufficient pres 
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sure to give it considerable velocity as it . 
passes through the fibrous pad. It has been 
found that to secure a proper cleansing ac 
tion by the use of a device of this character, 
the velocity of flow of the gas through the 
fibrous pad may not fall below a certain 
definite minimum: The desired velocity of 
flow is secured by maintaining a definite 
drop in pressure across the pad. This drop 
in pressure is maintained by regulating the 
density of the fibrous material, and this in 
turn is accomplished by varying the adjust 
ment of the cover-plate 16 as described 
above. The apparatus being adjusted to se 
cure the desired velocity of flow of the gas 
through the fibrous pads, and with the ports 
of the apparatus in the positions shown in 
the drawing, any gas admitted into the 
housing through the passage-way 4 and pas 
sage 21 will pass into the housing outside 
the cage and fibrous pad carried thereby, 
thence through the fibrous pad to the inside 

port 20, into 
through the pad, the tar or other impurities 

...therein will be caused to coalesce or agglom 
erate thus giving rise to drops of impurity 
which are of substantial size. These drops 
of impurity will be carried out of the fibrous 
pad by the rapidly flowing gas and will be 
carried along with such gas so long as the 
velocity of flow thereof, is maintained. 
After the gas leaves the passage-way 5 it 

00 

05 

10 

5 

120 

30 



10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

1,348,966 . 

passes into a trap, (not shown but illus 
trated and described in my above referred 
to patents) which is located in the main 
1 and immediately adjacent the T 2, where 
the velocity of flow of the gas is so de 
creased that the large drops of impurity 
will separate therefrom under the action of 
gravity. The operation of a gas purifier of 
this general character is clearly set forth in 
by patents above referred to, and it is 
thought that a more detailed description is 
not necessary here. 
Normally the impurities in the gas will 

not collect in the fibrous pads in sufficient 
quantities to interfere with the passage of 
the gas therethrough. It sometimes hap 
pens, however, that a sufficient quantity of 
impurity will thus collect. It has been 
found that reversing the direction of flow of. 
the gas through the pads will remove there 
from a sufficient quantity of such entrapped 
impurities to cause a return to normal con 
ditions. It is to provide means for reversing 
the flow of gas that the frame 11 is made ro 
tatable. When it is desired to reverse the 
flow of gas, it is merely necessary to turn 
the handle 24 through 180°. This will cause 
such a rotation of the pad-carrying frame 
as will cause the port 20 to register with the 
passage-way 4-5 theretofore in register 
with the passage 21, and cause the passage 
21 to register with the passage-way thereto 
fore in register with the port 20. A reversal 
of the flow of the gas through the pad, itself, 
results. - 

It is sometimes found quite difficult to ro 
tate the pad-carrying frame unless means is 
provided for raising that frame from its 
seat before such rotation takes place. To 
insure raising of the frame from its seat the 
cams 22 and coöperating pin 23 have been 
provided. The structure of the cams and 
the relative positioning of the pin 23 is 
such that immediately upon attempted ro 
tation of the handle 24, the pin 23 will ride 
along the inclined surface of the coöperating 
cam 22 until the frame is raised from its 
seat. The structure of the cam is such that 
the frame 11 will be held from its seat dur 
ing a quarter revolution when it will again 
be seated. This is necessary so that, if de 
sired, the flow of gas through the drum may 
be completely cut off. If the frame is in 
such position that the port 20 and passage 
21 register with the ports 9, a quarter revo 
lution of the frame will bring the port 20 
and passage 21 opposite the blank spaces in 
termediate the ports. If the frame is al 
lowed to seat when in this particular posi 
tion, it is obvious that the flow of gas into 
the drum will be completely shut off. Any 
other desired mechanism for raising the 
pad-carrying frame from its seat before ro 
tation may be used in place of the cam 
mechanism disclosed, 

In Figs. 5, 6 and 7 a modified form of this 
invention is shown. In this modification a 
slightly different rotatable pad-carrying 
frame or cage is used within the drum 6. 
This consists of a lower portion 25 having 
a port 26 therethrough and a groove or 
passage 27 in the lower side thereof, which 
port and passage are identical with the port 
20 and passage 21 of the modification shown 
in Fig. 1, and of a top 28 substantially 
identical with the top 18 of the modification 
shown in Fig. 1. The members 25 and 28 
are carried on the rotatable shaft 10 in defi 
nitely spaced relation, with the cylindrical 
perforated member 29 held between them. 
Adapted to surround the cylindrical member 
29 and spaced therefrom, when in assembled 
position, is a clamping sleeve 30 of wire 
netting, or of flexible perforated sheet metal. 
This clamping sleeve 30 when assembled in 
position is spaced a substantial distance 
from the cylindrical member 29, the space 
between the two being filled with finely spun 
glass or some analogous fibrous material. 
The clamping sleeve 30 is provided with 
bolts 31 which have adjustable nuts 32 upon 
the ends thereof for varying the clamping 
action of this sleeve and thus varying the 
density of the pad of fibrous material lo 
cated between the sleeve and the pervious 
member 29. Both the member 29 and the 
clamping sleeve 30, when assembled in posi 
tion, are held between the member 25 and 
the top 28 and are prevented from slipping 
out of place by means of the flanges 33 
carried by each of these plates. The opera 
tion of this pad-carrying frame is the same 
as in the case of the modification shown in 
Fig. 1. 
From the above description it is obvious 

that I have devised a form of apparatus for 
carrying out the method described in my 
above referred to Patent, No. 1,140,198, 
which is not only thoroughly effective and 
practicable, but which is furthermore sim- 110 
ple in structure and not liable to get out 
of repair. While the forms of mechanisms 
herein shown and described constitute pre 
ferred forms of embodiments of the inven 
tion, it is to be understood that other forms lls 
might be adopted, all coming within the 
scope of the claims which follow. 
What I claim is as follows: 
1. In an apparatus for purifying gases, a 

housing having inlet and outlet openings, a 120 
hollow pad rotatably mounted therein and 
so positioned that the inlet, and outlet open 
ings are adapted to communicate one with 
the space inside the pad and the other with 
the space outside thereof. 

2. In an apparatus for purifying gases, a 
housing having inlet and outlet openings, 
and a substantially cylindrical pad rota 
tably mounted therein and so positioned that 
the inlet and outlet openings are adapted to 130 
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communicate one with the space inside the 
pad and the other with the space outside 
thereof. 

3. In an apparatus for purifying gases, a 
housing having inlet and outlet openings; a 
rotatable hollow cage mounted therein, a 
fibrous pad carried by said cage, ports in 
the cage adapted to communicate one with 
the space inside and the other with the space 
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outside the fibrous pad, said ports being 
also adapted to register each with either the 
inlet opening or the outlet opening, and so 
arranged that when in operative position 
said openings communicate one with the 
space inside the fibrous pad and the other 
with the space outside thereof. 

with the openings and in another position 
the two ports register with the blank spaces 
between the openings. 

9. In an apparatus for purifying gases, a 
housing having an inlet opening and an 

85 

outlet opening; a hollow pervious dia 
phragm rotatably mounted within the hous 
ing; said housing and pervious diaphragm 
being so constructed that during operation 
one of said openings communicates with 
the space inside the diaphragm and the 
other with the space outside the diaphragm; 
each opening being adapted for connection 
to either the space inside the diaphragm or 
the space outside thereof. 

10. In an apparatus for purifying gases, 
4. In an apparatus for purifying gases, a the combination with a housing having an in 

housing having inlet and outlet openings, 
a rotatable cage mounted therein, a fibrous 
pad carried by said cage, said openings be 
ing so arranged that when one communi 
cates with the space inside the pad the other 
communicates with the space outside there 
of, and means coöperating with the cage for 
moving said cage axially upon rotation 
thereof. 

5. In an apparatus for purifying gases, a 
housing having inlet and outlet openings, a 
rotatable hollow cage mounted therein, a 
fibrous pad carried by said cage and means 
coöperating with said pad for varying the 
density thereof. 

6. In an apparatus for purifying gases, a 
housing having inlet and outlet openings, .. 
a hollow pervious frame, pockets within 
said frame for receiving fibrous material, 
adjustable pervious cover plates for said 
pockets, the frame being so positioned that 
heinlet and outlet openings are adapted to 
communicate one with the space inside the 
frame and the other with space outside 
thereof. 

7. In an apparatus for purifying gases, a 
housing having inlet and outlet openings, 
a rotatable cage mounted therein and hav 
ing two ports adapted for registration with 
the said openings, said openings and ports 
being so arranged that when one opening 
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communicates with the space inside the cage 
the other communicates with the space out 
side thereof, a fibrous pad carried by the 
cage and positioned between the two ports 
thereof, and means to rotate the cage to re 
verse the relative positioning of the open 
ings and ports. 

8. In an apparatus for purifying gases, a 
housing having inlet and outlet openings, 
blank spaces between said openings, a ro 
tatable cage mounted within the housing 
and having two ports, said openings and 
ports being 'so positioned that when in one 
position of the cage the two ports register 

let opening and an outlet opening; of a hol 
low frame rotatably mounted in the housing; 
a pervious diaphragm carried by said frame; 
said frame having ports therein and being 
adapted when in one position to bring the 
inlet opening into communication, through 
one of the ports, with the space inside the 
diaphragm and the outlet opening into com 
munication through the other port, with the 
space outside the diaphragm; when in an 
other position to bring the inlet opening into 
communication, through one of the ports, 
with the space outside the diaphragm and 
the outlet opening, through the other port, 
into communication with the space inside 
the diaphragm; and when in another posi 
tion to cut off each opening from com 
munication with each port and each space. 

11. In an apparatus for purifying gases, a 
housing having an inlet opening and an out 
let opening; a hollow frame rotatably 
mounted within the housing; a pervious dia 
phragm carried by the frame; and ports in 
the frame one adapted to connect either the 
inlet or the outlet opening to the space in 
side the diaphragm, and the other to con 
nect either of these openings to the space 
outside the diaphragm. 

12. In an apparatus for purifying gases, 
a housing having an inlet opening and an 
outlet opening; a hollow pad rotatably 
mounted within the housing; and means as 
sociated with said pad and said openings 
adapted in one position of the pad to con 
nect the inlet opening with the space inside 
and the outlet opening with the space out 
side the pad, and in another position to con 
nect the outlet opening to the space inside 
the pad and the inlet opening to the space 
outside the pad. . 

In testimony whereof I affix my signature. 
HARRY F. SMITH, 

Witnesses: 
ERNEST. H. SELLERs, 
L. C. HoPKINs. 
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