
Feb. 27, 1923. 1447,007 
A. J. BARNEBL, JR 

VALVE 
Filled Mar. 5, 1921 

A. 

  

  

  

  

  



s 

0 

5 

20 

25 

30 

35 

40 

50 

55 

Fatented Feb. 27, 1923. 
: it is is f"Ra 5"if f is a UNITED STATES 

AUGUST J. BARNEBL, JR., of NEWARK, NEW 3 ERSEX, ASSIGNOR. To THE DoR.R. Cory 
PANY, A. CORPORATION OF DELAWARE. 

WALWE. 

Application filed March 5, 1921. Serial Rio. 449,81. 

To all whom, it may concern. 
Be it known that I. A UGUST jos EPH 

BARNEBI, Jr., residing at Newark, in the 
county of Essex, State of New Jersey, have 
invented certain new and useful improve 
ments in Valves; and I do hereby declare 
the following to be a full, clear, and exact 
description of the invention, such as will 
enable others skilled in the art to which it 
appertains to make and use the same. 
This invention relates to a valve, and 

more particularly to a rotary valve, designed 
to place a given conduit in alternating com 
in Linication with two other conduits. 

in certain types of continuous filters, such, 
for example, as those used in the Dori classi 
fiers, shown and described in . 
No. 996,624, the direction of the pressure 
against the filtering medium is periodically 
'eversed in order to break up the deposit of 
Solids which otherwise would tend to choke 
it. In the case of suction filters, such as 
those referred to, the usual practice is to 
alternate the suction periods with short, 
periods of blowing, the ratio of these periods 
to each other varying with different mate 
rials and with different physical conditions 
of the same material. The object of the 
present invention is to design a valve which 
will automatically put the filters in alternat 
ing coinmunication, first with a Stiction 
pump, and then with an air compressor, the 
relative durations of suction and blowing 
being variable to suit conditions. 
The valve developed in accordance with the 

present invention to meet these requirements 
comprises a shaft or axis bearing four discs 
spaced apart to define three annular channels, 
and rotating within a cylindrical or conical 
casing or seat, the discs making liquid tight 
contact with the Walls of the seat. The cen 
tral channel communicates with the filter or 
filters through an opening or openings in 
the wall of the casing. One of the remain 
ing channels communicates with a suction 
pump likewise through an opening in the 
casing wall, and the other with an air com 
pressor. The central channel is divided into 
two noncommunicating sectors of variable 
size, each of which communicates with one 
of the outer channels through a passage in 
the separating disc. As the valve rotates 
the filters are placed in communication, first 
with the suction pump and then with the 
compressor, and the relative durations of 
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casing from the several compartments of a 7 

the sucking and blowing periods are deter 
mined by the relative are lengths of the re 
spective sectors. . . 
The accompanying drawing discloses a 

preferred embodiment of the invention and 
a study of it will make clear the construc 
tion and operation of the valve. In this 
drawing Fig. 1 is a longitudinal vertical sec 
tion through the casing showing the valve 
and its driving mechanism in elevation: 
Fig. 2 is a transverse vertical section taken 
on line 2-2 of Fig. 1: Fig. 3 is another 
transverse vertical section taken on line 3-3 
of Fig. 1: Figs. 4, 5, 6 and 7 are detail views 
of certain elements of the valve. 
The valve structure as a whole comprises 

a conical seat or casing 1 supported by suit 
able brackets 2. There are three pipe con 
nections 3 entering the central part of the 

suction filter box, a fourth pipe connection 
4 entering the casing near its larger end s 

and communicating with a vacuum pump 
and a fifth connection 5 entering the casing 
at its smaller end and communicating with 
an air compressor or pump. These elements 
of the structure are stationary. ..'...' . 
The valve proper, which is seated within 

this casing and controls the communication 
between the central connections 3 and the 
outer connections 4 and 5, comprises a cen 
tral shaft, 6 upon which are mounted two 
spool-shaped elements 7 and 8, the former be 
ing keyed upon the shaft and the latter being 
adjustably fixed thereon by means of a set 
screw 9. The element 7 is made up of a 
central boss 10 upon which are mounted two 
flainges or discs 11 and 12, defining between 
them an annular channel 13. These flanges 
are frusto-conical in shape and conform to 
the conical face of the casing. Cast in 
tegrally with this element and adjacent the 
disc 11 is a bevel gear 14. A radial lug. 15 
projects outwardly from the face of disc 12 
and forms an integral part of the element. 
Adjacent this lug is an opening 16 which 
extends through the disc 12, as is clearly 
shown in Figs. 4 and 5. Element 8 is similar 
in its construction to element 7 and is made 
up of a central boss 17 bearing two out 
standing flanges or discs, 18 and 19, de 
fining between them a smaller annular chan 
nel 20. Projecting from the face of the 
larger disc 18 is a radial lug 22 and adja 
cent this lug'an opening 23 passes through 
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the disc. Both lugs 22 and i5 are made with 
inclined outer edges designed to make liquid 
tight contact with the conical face of the 
casing. The boss 17 extends beyond disc 
19 and furnishes a seat for the set screw 9. 
When these two elements 7 and 8 are 

mounted upon the shaft 6 in the nanner 
shown in Fig. 1, they are spaced apart be 
cause of lugs 15 and 22, so that their inner 
flanges 12 and 18 define a third annular 
channel 24 between them. This annular 
channel is, however, divided by the two lugs 
into two non-communicating sectors, as is 
clearly shown in Fig. 2. This inner channel 
24 and its two sectors communicate directly 
with three pipe connections 3 which lead to 
the suction boxes. The Outer channels 13 
and 20 communicate with the vacuum pump 

20 
and the air compressor respectively. One 
sector of the annular channel 24 is in com 
munication through the opening 16 with the 
channel 13 and the vacuum pump while the 
other sector is in communication through 
opening 23 with the channel 20 and the air 
compressor. 
The outer end of the shaft 6 is journaled 

within a bracket 25, which is secured to the 

30 

casing by means not shown. An expansion 
coil spring 26 surrounds the shaft and is 
held between this bracket and the outer face. 
of bevel gear 14, by means of which the 
valve is constantly urged toward the smaller. 
end of the casing and hence is kept firmly 
seated. Wear is automatically taken up by 
this means. - - - 

The valve is slowly rotated through a 
chain of reducing gears comprising the 
bevel gear 14, an intermeshing bevel pinion 
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27, a worm gear 28, 
sprocket wheel 30. 
When used in a suction filter system the 

a worm 29 and a 

operation of the valve is as follows: Air is 
drawn from the suction boxes through con 
nections 3, one of the sectors of annual 

5 channel 24, opening 16, annular channel 13 
and pipe connection 4. ... As the valve is ro 
tated the other sector, which is in direct 
communication with the air compressor 
communicates successively with each of the 
pipe connections 3 and places them in com 
munication with the source of compressed 
air. Thus, for the period during which 
this Sector covers a given pipe connection 3, 
that compartment of the suction box from 
which that pipe leads is subjected to a blow 
ing operation. By loosening set screw 9 and 
turning the element 8 upon the shaft it is 
possible to vary the relative sizes of these 
two sectors at will, so that the blowing pe 
riods may be increased or decreased to suit 
conditions. If the valve rotates at a very 
slow speed, say, once every ten or twenty 
minutes, the angular relation of the lugs as 

65 
shown in Fig. 2 will give a blowing period 
between one and two minutes. 
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It is to be observed that by dividing the 
suction box into three compartments and 
using a valve of this description and ad 
justment there are always two compart 
ments sucking and, of course, never more 
than one blowing at a given time. 
The valve has been described in connec 

tion with use in a suction filter system. It was primarily designed for this use and will 
probably find its greatest usefulness in this. 
connection. There is no intention, however, 
to limit it to such use and it is well adapted 
for other purposes. Notable among these 
is its use as a liquid sampler. 
for this purpose only one of the three pipe 
connections 3 would be employed, prefer 
ably the uppermost one. The liquid to be 
sampled enters through this pipe, passes 
into the largest sector of the annular chan 
nel 24 and out through pipe 4. This would 
be the path taken by the bulk of the liquid. 
The sample would be periodically taken 
through the smallest sector communicating 
with pipe 5. The adjustability of the valve 
would make it particularly well fitted for 
such use, as the amount of the sample could 
be varied at will by changing the relative 
sizes of the two sectors. 

it is also possible to employ this valve 
in connection with the ordinary, rotary suc 
tion filter. This valve may be used wherever 
it is required to place a given conduit or 
conduits in alternating communication with 
two other conduits. . . 
Although a certain specific embodiment 

of the invention has been shown and de 
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scribed it is to be understood that the in 
vention is not necessarily limited to these 
details but that modifications may be made 

05 without departing from the spirit of the in 
vention. 

claim: 
1. The combination of a casing, three con 

duits communicating there with and a ro 
tary valve within the casing which by its 
rotation places the first conduit in alternat 

10 : 

ing communication with the second and 
third conduits, and means for adjusting the 
valve to vary the relative durations of these 

1.5 alternating periods of communication, 
2. The combination of a casing, a conduit 

entering the casing from a suction filter, a 
second conduit entering the casing from a 
Suction pump, a third conduit entering the 
casing from an air compressor, and a ro 
tary valve within the casing which by its 
rotation places the conduit leading to the 
suction filter in alternating communication 
with the conduits leading to the suction 
pump and the compressor. 

3. The combination of a casing, a rotary 
valve within the casing comprising a shaft, 
a plurality of discs placed along the shaft 
defining annular channels between them, 
means dividing one of these channels into 
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no in-communicating sections, each section 
communicating with one of the other chan 
nels, and a conduit leading to each of the 
channels. 

4. The combination of a casing, a rotary 
valve within the casing comprising a shaft, 
four discs spaced along the shaft defining 
three annular channels between them, radial 
partitions dividing the central channel into 
non-communicating sectors, passages in the 
adjacent discs connecting each sector with 
one of the outer channels, aid a conduit 
communicating with each of the three chan 
nels. - 

5. The combination of a casing, a rotary 
valve within the casing comprising a shaft, 
four discs spaced along the shaft defining 
three annular channels between them, radial 
partitions dividing the central channel into 
non-communicating Sectors, means for vary 
ing the angle between the radial partitions, 
passages in the adjacent discs connecting 
each sector with one of the outer channels, 
and a conduit conmunicating with each of 
the three channels. 

6. The combination of a coical casing, a 
rotary valve within the casing comprising a 
shaft, a plurality of discs placed along the 
shaft defining annular channels between 
then, means dividing one of these channels 
into non-communicating sections, each Sec 
tion communicating with one of the other 
channels, a conduit leading to each of the 
channels, and yielding means normally urg 
ing the valve toward the Smaller end of the 
conical casing. 

7. The combination of a casing, a rotary 
valve within the casing comprising a shaft, 
two spool-shaped elements mounted on the 
shaft, each having a boss with flanges or 
discs thereon spaced apart to define an an 
nular channel between then, the two spool 
shaped elements being Spaced apart upon 
the shaft to define a third annular channel 
between their inner flanges, a "a dial lug pro 
jecting outwardly from the inner fiange of 
each spool-shaped element cooperating to 
divide the inner annular channel into two 

non-communicating Sectors, a passage in 
each inner flange adjacent its radial lug and 
a conduit leading to each of the annular 
channels. 

8. The combination of a casing, a rotary 
valve within the casing comprising a shaft, 
two spool-shaped elements mounted on the 
shaft, each having a boss with flanges or 
discs thereon spaced apart to define an an 
nular channel between them, the two spool 
shaped elements being spaced apart upon 
the shaft to define a third annuiar channel 
between their inner flanges, a radial lug pro 
jecting outwardly from the inner flange of 
each spool-shaped element cooperating to 
divide the inner annular channel into two 
non-communicating sectors, means for per 
mitting movement of one of the spool-shaped 
elements upon the shaft to vary the angular 
relation between the two radial lugs, a pas 
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sage in each inner flange adjacent its radial 
lug, and a conduit leading to each of the 
annular channels. ' , , 

9. In a suction filter system of the class 
wherein the filter is placed in alternating 
communication with a suction pump and an 
air compressor, the combination of a casing, 
a conduit entering the casing from the suc 
tion filter, a second conduit entering the cas 
ing from the suction punp, a third conduit 
entering the casing from the air compressor, 
and a rotary valve within the casing, which 
by its rotation places the conduit leading to 
the suction filter in alternating communica 
tion with the conduits leading to the suction 
pump and the compressor. 

10. The combination of a casing, a plural 
ity of conduits entering the casing from a 
Suction filter, a conduit entering the casing 
from a suction pump, a conduit entering the 
casing from an air compressor and a rotary 
valve within the casing which by its rota 
tion successively places the conduits leading 
to the suction filter in alternating commu 
nication with the conduits leading to the 
suction pump and the compressor. 
In testimony whereof affix my signature. 

AUGUST J. BARNEBL, Jr. 
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