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This invention relates to transfer valves and more 
particularly to an improved rotary valve for transferring 
material between differential pressure Zones. 
The invention has particular relation to a valve which 

is useful for introducing wood chips or similar cellulosic 
material into a continuous digester operating at elevated 
temperatures and pressures, and which forms a seal pre 
venting the escape of pressure from the digester during 
such charging and discharing operations. 

It is a principal object of this invention to provide 
a rotary valve of improved structure and operating char 
acteristics for transferring material from a first Zone at 
one pressure to a second zone at another pressure with 
a minimum loss of operating pressure or transfer of 
pressure between the two zones. 
Another object of this invention is to provide Such a 

rotary valve which incorporates a pair of rotor members 
for transferring the material from a common inlet to a 
common outlet. 

It is also an object of the invention to provide a rotary 
valve as outlined above which incorporates an improved 
and simplified mechanism for maintaining proper sealing 
action with each rotary member to minimize transfer of 
pressure between the inlet and outlet thereof. 

Additional objects and advantages of the invention will 
be apparent from the following description, the accom 
panying drawing and the appended claims. 

In the drawing- . 
Fig. 1 is an axial section taken substantially on the 

line 1-1 of Fig. 2 and showing a rotary valve construc 
tion according to the present invention; . 

Figs. 2 and 3 are radial sectional views taken along 
the lines 2-2 and 3-3 respectively of Fig. 1; 

Fig. 4 is an enlarged section on the line 4-4 of Fig. 1 
showing the pressure equalizing and exhausting header 
construction; 

Fig. 5 is a radial sectional view of a rotary valve ac 
cording to the present invention incorporating a single 

Figs. 6 and 7 are enlarged fragments of Fig. 5 show 
ing the mechanism for sealing between the casing and 
the side of the rotor; and 

Fig. 8 is a section on the line 8-8 of Fig. 5. 
Referring to the drawings, which illustrate preferred 

embodiments of the present invention, the improved 
rotary transfer valve comprises a casing 10 including 
arcuately shaped side walls 11 which have suitable linings 
12 mounted on the concave faces thereof. A vertically 
extending generally rectangularly shaped wall 15 ter 
minates in an outwardly extending annular flange 16 
defining an inlet opening 7 having knife blades 9 
mounted along opposite edges, thereof, and a generally 
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holes 26 for reception of bolts 27 which extend through 
flanges 25 and end plates 30 to secure the plates 30 on 
casing 19. The casing thus defines a transfer chamber 
wherein material can be moved or transported from the 
inlet to the outlet side of the casing for introduction to 
or discharge from appropriate treating apparatus, a typi 
cal example of such apparatus for which the valve of 
the invention is particularly suited being continuous 
digesting apparatus for cellulosic material to be used in 
the manufacture of paper. 
A dividing member 32, formed integrally at each end 

with casing 10 as shown in Fig. 3, extends longitudinally 
through the transfer chamber within casing 10 at ap 
proximately the lateral center thereof and has a pair of 
arcuate surfaces 33 of the same radius as the arcuate side 
walls 11 of casing 10 but of substantially less angular 
extent than the side walls. Also included in dividing 
member 32 are sealing gaskets 34 of a suitable resilient 
material, such as the polytetrafluorethylene material com 
mercially available under the name of Teflon, and these 
gaskets 34 extend essentially throughout the entire length 
of dividing member 32 and are radially adjustable by a 
wedge-like member 35. Members 35 are situated between 
gaskets 34 and the arcuate surfaces 33 so that adjustment 
of threaded stud 36 will cause inward movement of the 
gasket to compensate for wear. The member 32 is shown 
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downwardly extending wall. 20 having a similarly out 
wardly extending flange 21 defines a single outlet open 
ing 22. 
The ends of casing 10 are formed with outwardly 

extending flanges 25 provided with a plurality of tapped 
70 

as cored at 37 for reduced weight. 
Two shafts 40 extend longitudinally through casing 

i0 and are journaled at either end in bearings 41 which 
are mounted in the end plates 30. A driving gear 42 
is keyed or otherwise attached to one end of each shaft 
46, and the two gears 42 mesh with each other to turn 
the two shafts in opposite directions as shown. Either. 
shaft may be connected in any suitable manner to a 
source of power providing a relatively slow rotational 
speed such as 5 to 20 r.p.m. The opposite ends of shafts 
40 are shown as threaded, as at 43, to receive lock nuts 
45 which retain bearings 4 in position against annular 
shoulders 46 on shafts 40. 
The bearings 41 for shafts 40 are closed on the outer 

end by caps 47 and on the inner ends by glands 48 which 
urge gaskets 50 against dependent flanges on end plates 
30. Caps 47 are held in position by bolts 51 and 52 
which also draw ring like members 48 against gaskets 
50. The opposite ends of the shafts are similarly en 
closed with the exception that the caps 47 are replaced by 
stuffing boxes 53 which cooperate with glands 55 and 
gaskets 56, the glands 55 being provided with tightening 
bolts 57. 
The curved side walls 11 and associated curved sur 

face 33 cooperate to form a pair of chambers connecting 
with the inlet 17 and outlet 22, and a rotor 60 is mounted 
in each of these chambers on one or the other of the 
shafts 40, as by key 61, for rotation with the shaft in 
response to the application of a driving force to driving 
gear 42. Each rotor 60 has a radius substantially identi 
cal with the radius of arcuate side walls 11 and the 
arcuate surface 33 of dividing member 32 so that the 
outer periphery 62 of the rotor will slidingly engage these 
surfaces. The total angular extent of each curved wall 
portion 11 and its associated curved surface 33 is con 
siderably less than 360, and these respective surfaces 
are spaced angularly to provide inlet and outlet openings 
63 and 64 connecting each rotor with the inlet 17 and 
outlet 22. Each rotor 60 also includes a plurality of 
radially disposed material-receiving pockets 65 having a 
number of openings or holes 66 constructed in the bot 
tom thereof for connection to longitudinally extending 
fluid passageways 67, and each rotor 60 is also cored at . 
68 for reduced weight. 
Passageways 67 extend completely through the hub. - 
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portion of rotor 60 and connect to a header ring 70 which 
has three gas-transmitting recesses 71, 72 and 73 formed 
in the surface adjoining the end of the rotor. Each of the 
preceding recesses is connected through a pipe 74 either to 
a suitable source of pressure or to atmosphere so that 
the atmosphere as well as the pressure in each of the 
recesses can be controlled. Header ring 70 can be main 
tained in contacting relationship with rotor 60 by a coil 
spring 75. 
The flanges 80 of rotor 60 which extend outwardly be 

yond the longitudinal limits of pockets 65 carry sleeves 
81 riding within a plurality of ring like gaskets 82. 
Gaskets 82 are in turn compacted by glands 83 which 
are secured to casing 16 by means of bolts 84, to force 
them against flange 80 and assure a tight seal preventing 
the escape of pressure from pockets 65. This by rotat 
ably supporting rotors 60 within casing 16 and in contact 
with arcuately shaped side walls 1 and also in contact 
with the sealing gaskets 34 in the arcuate surfaces 33, 
the interior of the casing is divided into a charging Zone 
90 and a separate discharge Zone 9. The separate Zones 
90 and 9 can then be exposed to differential operating 
pressures without the loss of pressure from one Zone to 
the other. 

In the operation of the present novel valve structure for 
charging a continuous pulp digester with cellulosic ma 
terial such as wood chips or the like, chips are fed into 
charging zone 9 of casing 19 through inlet opening 17. 
As the chips enter the charging Zone, they fall into the 
rotor pockets 65 while the bottom of each pocket is con 
nected through arcuate recess 7 of header ring 7 to the 
atmosphere. The exhausting of air or other trapped gas 
from the bottom of pockets 65 is beneficial in that it 
precludes or limits the possibility of trapped air pockets 
being present which would block proper feeding. During 
operation, the rotor pockets 65 move from dividing mem 
ber 32 through charging zone 90 toward side walls 11, and 
the material in each pocket is leveled by knife blades 9 
as the pockets pass into sealing engagement with the side 
walls. Rotation in this manner provides a longer circum 
ferential sealing area for the full rotor pockets as they 
rotate toward discharge Zone 91. 
When a rotor pocket begins to open into discharge Zone 

91, the bottom of the pocket is supplied with steam from 
the second recess 72. The steam introduced into the 

: pockets should be at least equal to and preferably slightly 
greater than the pressure within the digester to insure 
immediate, complete discharge of chips from the pocket. 
Once the pocket is discharged and rotated further, it is 
sealed from either zone 9A or zone 90 by gasket 34, and 
while thus sealed it is connected through the third recess 
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between the periphery of the rotor i10 and the casing 
wall 105. Referring particularly to Figs. 6 and 7, the 
wall 105 is provided with spaced slots 120 each of which 
receives a strip or bar 121 formed of a suitable sealing 
material such as the Teflon material referred to herein 
above and extending Substantially the full axial length of 
the rotor. As shown in Fig. 6, the inner edge 122 of 
each of the bars 121 is rounded and of Smaller width 
than the body of the bar for projection to a limited ex 
tent beyond the inner surface of the wall 105. Addi 
tionally, a hose 123 of rubbery material extends through 
each of the slots 120 outwardly of the bars 121 and is 
connected at 125 to a source of fluid pressure. 
With this sealing construction, the bars 21 are con 

tinuously urged toward the rotor 80 under controlled 
fluid pressure, and as the solid portions of the rotor 
approach the wall 15, they engage these bars successively 
in sealing relation, the rounded edge 122 of the bar pro 
viding a camming action with respect to the rotor. The 
spacing of the slots 20 is preferably such that at all 
times, there are two bars 121 in sealing engagement with 
the rotor, thus effectively preventing transfer of pressure 
between the adjacent surfaces of the rotor and the wall 
195, and the number and spacing of the slots 120 and 
bars 2i may be varied as necessary to provide such 
proper sealing action in valves of different sizes. This 
sealing mechanism is equally adaptable to the double 
rotor valve of Figs. 1-4 in place of the gaskets 34, and 
conversely the gasket arrangement could also be used in 
the valve of Fig. 5. 
While the forms of apparatus herein described con 

stitute preferred embodiments of the invention, it is to be 
understood that this invention is not limited to these pre 
cise forms of apparatus and that changes may be made 
therein without departing from the scope of the invention 
which is defined in the appended claims. 
What is claimed is: 
1. A rotary valve for transferring material between 

differential pressure zones comprising, means defining a 
casing having aligned inlet and outlet openings on the 
top and bottom thereof respectively, said casing including 
a pair of spaced opposed cylindrically curved walls 
having at least the major portions thereof located laterally 
outside the projections of said inlet and outlet openings, 
a dividing member extending through said casing below 
said inlet opening and including a cylindrically curved 
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73 to atmospheric or possibly sub-atmospheric pressure to 
discharge the pressurized atmosphere received during pas 
Sage through discharge Zone 9. The removal of pres 
surized gas is helpful to the later charging of the pocket 
when it enters Zone 9 since there is no gas present to in 
terfere with proper reloading of the pocket with chips. 

Fig. 5 shows a rotary valve which is similar to that 
described in connection with Figs. 1-4 but incorporates 
only a single rotor. The casing 99 has an inlet open 
ing 101 and an outlet opening 82, and the side walls 
105 and 106 are curved about the same center, with the 
wall 105 being of lesser angular extent than wall 106 and 
both of these walls being provided with liners 107 and 
108. The rotor 110, which is shown as of the same con 
struction as the rotors 60, is keyed on a driven shaft is 
which extends longitudinally through the casing 10 and 
is provided with glands 12 and associated packing simi 
lar to the parts 83-84 in Fig. 1. The pockets 113 in 
the rotor 110 are provided with fluid passageways 14 
corresponding to the passageways 67 as already described, 
and the knife blade 115 corresponds in structure and 
function to the knife blades 19 in Fig. 2. 
The rotary valve 100 is also shown as provided with 

a different mechanism for effecting continuous sealing 
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wall portion facing and concentric with each of said 
cylindrical casing walls to define therewith a pair of 
separate chambers connecting with both said inlet open 
ing and said outlet opening, said cylindrical wall portions 
of said dividing member being of the same radius but 
substantially less angular extent than said cylindrical 
casing walls, a pair of rotors mounted for rotation in 
said chambers respectively and having pockets in the 
Surfaces thereof for receiving material from said inlet 
opening, said rotors being proportioned for running en 
gagement with said cylindrical casing walls and wall por 
tions of said dividing member, and means for rotating 
said rotors in opposite directions causing said pockets 
to receive material from said inlet opening and to carry 
such material along said cylindrical casing walls for de 
livery to said outlet opening. 

2. A rotary valve for transferring material between 
differential pressure zones comprising, means defining a 
casing having aligned inlet and outlet openings on the 
top and bottom thereof respectively, said casing including 
a pair of spaced opposed cylindrically curved walls hav 
ing at least the major portions thereof located laterally 
outside the projections of said inlet and outlet openings, 
a dividing member extending through said casing below 
said inlet opening and including a cylindrically curved 
wall portion facing and concentric with each of said 
cylindrical casing walls to define therewith a pair of 
separate chambers connecting with both said inlet, open 
ing and said outlet opening, said cylindrical wall portions 
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of said dividing member being of the same radius as 
but substantially less angular extent than said cylindrical 
casing walls, a pair of rotors mounted for rotation in 
said chambers respectively and having pockets in the Sur 
faces thereof for receiving material from said inlet open 
ing, means for rotating said rotors in opposite directions 
causing said pockets to receive material from said inlet 
opening and to carry Such material along said cylindrical 
casing walls and in sealing engagement therewith for 
delivery to said outlet opening, and sealing means form 
ing a part of each of said cylindrical wall portions of 
said dividing member for sealing engagement with surface 
portions of said rotors between said pockets. 

3. A rotary valve for transferring material between 
differential pressure Zones comprising, means defining a 
casing having aligned inlet and outlet openings on the 
top and bottom thereof respectively, said casing including 
a pair of spaced opposed cylindrically curved walls hav 
ing at least the major portions thereof located laterally 
outside the projections of said inlet and outlet openings, 
a dividing member extending through said casing below 
said inlet opening and including a cylindrically curved 
wall portion facing and concentric with each of said 
cylindrical casing walls to define therewith a pair of sepa 
rate chambers connecting with both said inlet opening and 
said outlet opening, a pair of rotors mounted for rota 
tion in said chambers respectively and having pockets in 
the surfaces thereof, means for rotating said rotors in 
opposite directions causing said pockets to receive mate 
rial from said inlet opening and to carry such material 
along said cylindrical casing walls for delivery to said 
outlet opening, the angular extent of each said cylindri 
cal casing wall being such that said wall simultaneously 
encloses a plurality of said pockets in the associated said 
rotor for pressure sealing engagement with the material 
in said pockets, each said cylindrical wall portion of said 
dividing member being of the same radius but substan 
tially less angular extent than the associated said casing 
Wall, and means forming a part of each said cylindrical 
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wall portion of said dividing member for effecting a 
substantially pressure-tight seal with the surface of the 
associated said rotor between said pockets therein. 

4. A rotary valve for transferring material between 
differential pressure Zones comprising, means defining a 
casing having aligned inlet and outlet openings on the 
top and bottom thereof respectively, said casing includ 
ing a pair of spaced opposed cylindrically curved walls 
having at least the major portions thereof located later 
ally outside the projections of said inlet and outlet open 
ings, a dividing member extending through said casing 
below. said inlet opening and including a cylindrically 
curved wall portion facing and concentric with each of 
said cylindrical casing walls to define therewith a pair of 
separate chambers connecting with both said inlet opening 
and said outlet opening, a pair of rotors mounted for 
rotation in said chambers respectively and having pockets 
in the surfaces thereof, means for rotating said rotors 
in opposite directions causing said pockets to receive ma 
terial from said inlet opening and to carry such material 
along said cylindrical casing walls for delivery to said 
outlet opening, the angular extent of each said cylindrical 
casing wall being such that said wall simultaneously en 
closes a plurality of said pockets in the associated said 
rotor for pressure sealing engagement with the material 
in said pockets, sealing means forming a part of each 
said cylindrical wall portion of said dividing member 
for sealing engagement with surface portions of the asso 
ciated said rotor between pockets, and means for adjust 
ing said sealing means to maintain said sealing engage 
ment thereof. 
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