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This invention relates to a ?uid valve of the type in 
which control is accomplished by variably wrapping a 
?exible tape about a curved ported surface. 

Rotary or rolling tape valves have been known as a 
broad class for a very long time and a wide variety of 
mechanical designs have been at least proposed in an 
effort to produce such a unit of commercially acceptable 
construction and performance. Since, in an elemental 
sense, the actuating principle requires a tape or ?at strip to 
be wrapped and unwrapped on a curved surface in which 
the port to be controlled occurs, the performance of the 
valve is critically dependent upon the character of the 
interengagement of the tape and surface over a fairly 
signi?cant area, and it has been found generally neces 
sary to incorporate some design feature or means for 
maintaining tension in the tape and thereby adequate 
sealing force. A known valve assembly on this order, as 
an example, includes an adjustment screw attachment for 
one end of the tape so that actuation of the screw pro 
duces the desired tensioning of the tape, with the unit 
inward force applied by the tape as a result of the ten 
sion greater than any ?uid unit force outward which 
might occur at the port. This expedient, and others which 
similarly involve a tightening or tensioning device for the 
tape, are not considered to be wholly satisfactory in view 
of the tendency for the adjusted condition to become 
changed in the normal circumstances of use of the valve 
over any signi?cant period of time, with frequent atten 
tion and readjustment required to maintain the intended 
level of performance. 

It. is an object of the present invention, accordingly, 
to provide such a rotary tape valve which is primarily 
distinguished and improved by the absence of any device 
for tensioning the tape or tapes as in the conventional 
designs, without loss of the positive sealing needed for 
proper control. 

It is also an important object of the invention to pro 
vide a valve of the indicated class which is of greatly 
simpli?ed construction, with resulting advantages and im 
provements in respect of both production and perform 
ance. The new valve design, more particularly, employs 
a simpli?ed porting arrangement, minimizes critical di 
mensioning, and is relatively insensitive to contamination. 

It is a further object of the invention to provide such 
a rotary tape valve having a substantially enlarged meter 
ing area, with all such advantages and improvements of 
the basic mechanical design being available in two, three, 
and four way valve assemblies. 
A further object is the provision of a rotary tape valve 

assembly in which the porting is such to hold the oper 
ating noise to a very low level. 

Other objects and advantages of the present invention 
will become apparent as the following description 
proceeds. 
To the accomplishment of the foregoing and related 

ends the invention, then, comprises the features herein 
after fully described and particularly pointed out in the 
claims, the following description and the annexed draw 
ings setting forth in detail certain illustrative embodiments 
of the invention, these being indicative, however, of but 
a few of the various ways in which the principle of the 
invention may be employed. 

In said annexed drawings: 
FIG. 1 is a longitudinal sectional view of a directional 
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control valve made in accordance with the present im 
provements; 
FIG. 2 is a transverse cross-section of the valve shown 

in FIG. 1 as viewed from the plane of the line 2—2 
therein; 
FIG. 3 is a further cross-sectional view the plane of 

which is indicated by the line 3—3 in FIG. 1; 
FIG. 4 shows a simpli?ed version of the valve, again 

in longitudinal section, in which the operation can be 
more readily explained and understood; and 
FIGS. 5, 6, 7 and 8 are cross-sectional views of the 

valve construction of FIG. 4 respectively indicated by the 
correspondingly numbered lines therein. 

Referring now to the drawings in detail, the ?uid valve 
of FIG. 1 comprises a cylindrical housing 10 having an 
integral wall 11 at one end and being open at the other 
end. An end plate 12 closes the housing at such other 
end and is attached thereto by a plurality of screws, one 
of which is shown at -13. As shown, the end plate ?ts 
partially within the end of the housing and this inter 
face is sealed by an elastomeric ring 14 carried in a 
peripheral groove in the inserted part of the plate. 
The housing is formed with several ports in longi 

tudinal spaced relation along the top, with these being 
designated respectively by reference numerals'and func 
tionally as an inlet port 15, a ?rst outlet port 16, a second 
outlet port 17, and an exhaust port 18. These housing 
ports are all tapped to receive line connections from ?uid 
system components according to the indicated naming 
thereof. For example, the inlet port 15 would be thus 
connected to the source of the pressure ?uid to be con 
trolled, the ?rst outlet port 16 would extend to one work 
performing or regulating device, the second outlet port 
17 would be connected to another such device, and the 
exhaust port 18 provides for ?uid return or discharge. 
With this characterization, it will be apparent that the 
illustrated embodiment is designed as a four way direc 
tional control valve. 
The inner side wall of the housing extending immedi 

ately from the end wall 11 is, for a given axial length, of 
such reduced diameter relative to the remaining wall 
section as to provide an annular shoulder 19 normal to 
the axis and just beyond the ?rst outlet port 16 in pro 
ceeding outwardly from the wall 11. A ?rst transverse 
partition ring 20 is located in the housing 10 against this 
shoulder 19 and, continuing in the same direction, there 
is a ?rst thin wall spacer sleeve 21 contacting the inner 
surface of the housing, a second partition ring 22 similar 
to the ?rst, and a second spacer sleeve 23 engaged at its 
outer end with the housing-end plate 12. The length of 
the ?rst spacer sleeve 21 is such that the distance from 
the ?rst partition ring 20 to the axis of the inlet port 15 
is the same as the distance from such axis to the second 
partition ring 22. The latter is located just inwardly of 
the second outlet port 17 at the spacing provided by the 
second sleeve 23 from the end plate 12 and approxi 
mately equal to that between the housing other end wall 

' 11 and the ?rst partition ring 20. Sleeve 21 is provided 
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with an opening 24 in register with the inlet port 15 
which it bridges, while sleeve 23 has an opening 25 in 
register with the second outlet port 17. The two partition 
rings 20 and 22 have peripheral grooves in which sealing 
rings 26 and 27 are disposed and provide peripheral seal 
ing with the inner wall of the housing 10. 
A cylinder 28 is supported within the valve for rota 

tion on the axis thereof. At its outer end, this cylinder 
has a reduced end portion 29 supported within a ball bear 
ing 30 carried in a recess in they inner surface of the 
‘housing end plate 12, and a stem 31 extends from this end 
of the cylinder outwardly through an opening provided 
for the purpose in the plate, through a seal ring 32, where 
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by the stem is externally exposed so that it can beturned 
in any suitable manner to rotate the cylinder within the 
valve. The cylinder extends through the partition rings 20 
and 22 in sealed relation, by ‘virtue of the inner periphery 
sealing rings 33 and 34 of the same, and into a stepped 
recess in the housing end wall 11. This end of the cylinder 
is supported on a further ball bearing 35 positioned in the 
outer enlarged portion of the stepped recess, with the 
outer diameter of the cylinder being slightly reduced 
where thus engaged by the bearing, and the extreme end 
36 is of still further reduced diameter and sealed to the 
housing wall by a sealing ring 37 in a surrounding groove, 
the cylinder-receiving recess communicating with the ex 
haust port 18 as illustrated 

It will thus be apparent that the ?rst and second par 
tition rings, together with the cylinder, end wall, and end 
plate, form three separate sealed chambers within the 
valve designated by reference numerals 38, 39 and 40. It 
is intended that this valve be operative to provide com 
munication through the cylinder 28 between the inlet port 
chamber 38 and either one of the chambers 39 and 40 
respectively serving the ?rst and second outlets 16 and 17. 
For such purpose, the surface of the central portion of 

the cylinder 28 which is exposed in the chamber 38 is 
machined to provide chordal slots 41 and 42 to a prede 
termined depth and in the angular relationship shown in 
FIGS. 2 and 3. These slots are axially displaced and, with 
the cylinder in the rotative position illustrated in such 
?gures, they extend to opposite sides from points closely 
adjacent the bottom center divergently upwardly to points 
which are spaced circumferentially a distance which is 
roughly one~fourth of the circumference of the cylinder. 
The slot 41 is bridged by a curved port assembly the outer 
surface of which is curved on the same radius as the 
cylinder and thus restores the original surface con?gura 
tion. The port assembly shown ‘comprises a body 43 of 
porous material, the character of which will be later de 
scribed more in detail, and a perforated metal backing 44 
at the inner surface, with the assembly having its edges 
received in a groove formed about the periphery of the 
,slot 41 for the ?ush mounting in the cylinder 28. It is also 
preferred that the port assembly include a continuous 
elostomeric seal 45 about and projecting slightly above 
the exposed surface. The other centrally located cylinder 
slot 42 is provided with a similar port assembly body 46, 
backing 47, seal ring 48. 
A ?rst longitudinal passage 49 is provided in the cylin 

d-er 28 extending from the inner end to and ending in a 
local recess 50 in the bottom of the slot 41. The other end 
of the passage is permanently closed by a plug 51, and 
that section of the cylinder which is within the valve cham 
ber 39 has a lateral passage 52 from the surface to the 
?rst longitudinal passage 49 where the latter traverses this 
cylinder section. Itwill, accordingly, be apparent that ?uid 
from the inlet chamber 38 can ?ow through the port 43 
when open and passages 49 and 52 into the valve chamber 
38 serving the ?rst outlet 16. The location of the exposed 
end of the lateral passage 52 is such that this opening 
will not be obscured in any rotative position of adjust 
ment of the cylinder 28, the control'of this ?ow being 
accomplished at the port 43 in a manner to be described. 
A second longitudinal passage 53 is. provided in the 

cylinder 28 to extend in corresponding manner from the 
central slot 42 to a second lateral passage 54 which opens 
in the valve chamber 40. The two passages 49 and 53 are 
angularly displaced and non-intersecting, With the second 
lateral passage 54 always open in the chamber 40 which 
serves the second outlet 17 and ?uid ?ow in this direction 
controlled at the port 46 within the inlet chamber 38. 
A third longitudinal passage 55 is provided in the cylin 

der 28 to extend from the inner end, at which it is open 
and in communication with the exhaust port 18, continu 
ously along the length of the cylinder to a closed end 
in that portion which is within the outermost valve cham 
ber 40. The axial section of the cylinder exposed in the 
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4 
valve chamber 39 is provided with a porting assembly 56 
which is the same as that formed by the slot 42 and port 
46, and such additional port is, moreover, in the same 
angular relation. The port 56 is, however, in communi 
cation with the third longitudinal passage 55 and hence 
the exhaust port 18. A ?nal port assembly 57 is pro 
vided in the cylinder section within the other end valve. 
chamber 40, with this assembly being of the same con 
struction and disposition as that defined by the slot 41 
and port 43 of the central section but also in communica 
tion With the bottom passage 55 to the exhaust port. A 
transverse section at the center of the valve chamber 40 
would thus be substantially identical to that of FIG. 2 
and a comparable section of the valve chamber 39 similar 
to FIG. 3, with only the noted internal communications 
commonly with the exhaust or discharge passage 55 in 
stead of the respective passages 49 and 53 at the inlet side. 
With further reference particularly to FIGS. 2 and 3, 

the port 43 is shown as closed by a flexible metal tape 
length 58 permanently attached by a screw 59 to the 
cylinder 28 at the approximate top center and, in this 
view, extending counterclockwise to the bottom center 
and thereby fully obscuring the outer surface of such port, 
the tape width being greater than the width of such sur 
face. This tape length is, more particularly, an end length 
of a negator spring 60 which is supported on a pair of ball 
bearings 61 supported in turn on a stationary bottom 
shaft 62 having its ends respectively received in openings 
in the partition rings 20 and 22. The axis of the shaft 62 
is parallel to that of the cylinder, and the two ball bear 
ings are held apart by an intervening spacer sleeve 63 on 
the shaft. The diameter of the negator spring 60 is notice 
ably smaller than that of the cylinder 28, the latter being 
approximately twice the former in the illustrated embodi 
ment, and this spring is reversely wrapped or wound on 
the cylinder. There is, accordingly, realized an inherent 
spring force acting on the wrapped length of the tape 58 
which urges the same inwardly or against the surface of 
the cylinder 28 and hence the port 43 with which it is as 
sociated, the seal ring or gasket 45 being engaged by the 
tape. 
As shown in FIG. v3, an identical negator spring 64 is 

employed at the other inlet chamber port 46. This spring 
is also supported on ball bearings 65, with an intervening 
spacer sleeve ‘66, on the stationary bottom shaft 62 and, 
in this case, the spring tape 67 of course extends from the 
top center screw attachment 68 about the surface of the 
cylinder 28 and over the port 46 in a clockwise direction. 
Further negator springs 69 and 70 are provided within 
the valve chambers 39 and 40 respectively to cooperate 
with the ports 56 and 57 thereof, the ‘relative arrange 
ment of the further spring 69 in the chamber 39 being 
exactly the same as that of the spring 64 and, correspond 
ingly, the spring 70 in the chamber 40 being disposed and 
operative similarly as the spring 60. The spring 69 is 
shown as mounted on a separate shaft 71 in the housingv 
end wall 11, while the remaining spring 70 is mounted on 
a comparable shaft 72 supported in the housing end plate 
12, with both of these mountings including ball bearings, 
not shown, as previously described. 
The operation of the valve can be more readily ex 

plained and understood in the structural form illustrated 
in FIGS. 4-8, with this assembly being more concerned 
with function than with a commercially suitable design 
as in the case of the first described embodiment. 
The assembly shown in FIG. 4 thus comprises an elon 

gated housing 73 of simpler rectangular cross-sectional 
shape, with a top center inlet opening 74 and ?rst and 
second work outlets 75 and 76 respecitvely to either side 
in the longitudinal direction. The exhaust opening 77 is 
in one end wall of the housing, at the center, and cylin 
der 78 is mounted suitably for rotation within the hous 
ing between the end walls thereof, a stem 79 projecting 
through the other end of the housing for external actu 
ation‘to rotate the cylinder. The stem opening is sealed 
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by a ring 80, and additional sealing rings 81 and 82 re 
spectively engage peripherally the extreme end portions 
of the cylinder 78. ‘ 
There is a ?rst transverse partition 83 in the housing 

between inlet 74 and the ?rst outlet 75, with a circular 
central opening through which the cylinder 78 extends. A 
second similar partition 84 is provided between inlet 74 
and the second outlet 76 and also traversed by the cylin 
der, the latter being sealed at the two partitions by seal 
ing rings 85 and 86. 
The inlet 74 thus leads to a sealed central chamber 87 

and two further sealed chambers 88 and 89 are formed 
in respective end portions of the housing where the out 
lets 75 and 76 are located. The cylinder has an axial ex 
haust or return passage 90 extending from the end adja 
cent the exhaust opening 77 substantially to'the other 
end. Within the end chamber 88, the cylinder 78 is cut 
to form an approximately sector-shaped slot 91 communi 
catingwith the axial return passage 90, as shown most 
clearly in FIG. 5, and a curved port screen or body 92 
of porous material is mounted over the slot 91 as a con 
tinuation of the surface of the cylinder. The port 92 is 
here shown as closed by a negator spring 93 rotatably 
supported on a ?xed bottom shaft 94 and reversely 
Wrapped about approximately half of the cylinder sur 
face to a screw attachment 95 at its free end. Port 92 is 
at the left side of the cylinder in this illustrated condi 
tion of the latter, and extends from a lower end adjacent 
the bottom center more than a third of the total circum 
ference of the cylinder. ' 
A passage 96 in the cylinder 78 extends from an open~ 

ing in the exposed surface of the cylinder within the 
chamber 88, entirely clear of the spring tape 93, to a slot 
97 in the cylinder surface within the central chamber 87. 
This slot 97, which is approximately of the same circum 
ferential extent as the slot 91 but to the opposite side, is 
provided with a like port screen or body 98, and 1a sec 
ond negator spring 99 rotatably supported on a further 
bottom stationary shaft 100 is wrapped reversely over 
such port and to a free end screw attachment 101 to the 
cylinder, the arrangement being most clearly illustrated 
in FIG. 6. 
As shown in FIG. 7, the central section of the cylinder 

78 within the inlet chamber 87 also has an axially dis 
placed but corresponding port 102 and slot 103, with a 
third negator spring 104 rotatable on the shaft 100 and 
wrapped about approximately half of the cylinder. This 
further central port 102 is reversed relative to the port 
98 and is therefore to the same side as the ?rst~described 
port 92. A cylinder passage 105 extends from the slot 
103 longitudinally within the cylinder to an opening in 
the surface exposed within the remaining sealed valve 
chamber 89. Such other end section of the cylinder has 
a sector-shaped slot 106 and port 107 like the slot 91 and 
port 92, as best shown in FIG. 8, but relatively reversed 
with respect to the central axial plane of the cylinder. 
The last slot 106 also communicates with the return pas 
sage 90, and a small passage 108 is shown as extending 
from the slot 106 to the space between the adjacent end 
of the cylinder and the housing. A fourth negator spring 
109 on shaft 110 is wrapped on the cylinder over the 
port 107. 

In the illustrated condition of the FIG. 4 valve, all of 
the ports 92, 98, 102 and 107 are fully closed respectively 
by the spring tapes 93, 99, 104 and 109. When the stem 
79 is actuated to rotate the cylinder 78 from this posi 
tion in either direction, two of these tapes will be more 
fully wrapped while the other two are simultaneously un 
wrapped, and the arrangement is such that the valve can 
thus be actuated to a ?rst operative condition in which 
pressure ?uid is supplied to the ?rst work outlet and the 
second outlet is connected to the exhaust and a second 
position in which these relationships are reversed, that is, 
the second outlet receives the pressure ?uid and the ?rst 
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6 
outlet is connected to the exhaust. For example, with par 
ticular reference to FIGS. 5-8, if the cylinder is turned 
in a clockwise direction from the illustrated position, the 
tapes 93 and 104 are wrapped further in the same direc 
tion and maintain the ports 92 and 102 fully closed, while 
the other two tapes 99 and 109 are unwrapped and pro 
gressively open the ports 98 and 107. With this adjust 
ment, pressure ?uid supplied through the inlet 74 to the 
central chamber 87 will ?ow through the port 98 and 
passage 96 to the valve chamber 88 and the ?rst outlet 75, 
the port 92 from this chamber to the exhaust 77 remain 
ing closed. At the same time, the unwrapping of the tape 
109 in the chamber 89 connects t-his chamber through 
port 107 to the exhaust passage 90, with the passage 105 
to the inlet chamber 87 ‘remaining sealed at the port 102 
by the tape 104. It will of course be understood that the 
degree of rotation determines the extent to which the 
?ow is metered. Conversely, turning of the cylinder 78 
from the illustrated condition in the counter-clockwise 
direction causes the pressure ?uid to ?ow from the inlet 
chamber 87 through the now exposed port 102 and pas 
sage 105 to the second outlet chamber 89, while the ?rst , 
outlet chamber 88 is connected through exposure of the 
port 92 to'the return or exhaust passage 90. In such other 
adjusted condition, the tapes 99 and 109 are further 
wrapped to maintain the sealing of the communication 
96 between inlet chamber 87 and the ?rst outlet chamber 
88 and of the exhaust port 107 of the second outlet cham 
ber 89. , 

The mode of operation of the ?rst described more 
fully designed form of the new valve will be exactly as 
set forth above, since the structural differences obviously 
do not have functional signi?cance. In such ?rst form, the 
openings in the ?rst and second outlet chambers of the 
passages 52 and 54 selectively connected respectively 
through ports 43 and 46 to the inlet chamber 38 will of 
course be so located as not to be obscured in the full ro 
tative adjustment of the cylinder 28, and this condition 
can be met with these openings approximately in the 
same planes as the ports 56 and 57 in the manner illus 
trated. This particular placement of such openings pro 
vides a reduction in the length of the cylinder as compared 
to the axial displacement thereof in the FIG. 4 form of 
the assembly. In both cases, it is important that each 
spring tape be tangential to the cylinder at the beginning 
of the associated port surface, that is, the end adjacent 
the spring, during the unwinding and the wrapping of 
the tape, and this relationship should be maintained not 
withstanding a loss in the eifective outside diameter of the 
spring as a result of the unwinding. It may therefore be 
desirable in some installations, depending upon the size 
port employed and other dimensional factors, to locate 
the axis of each negator spring at a slight angular dis 
placement from the illustrated position directly below the 
axis of the cylinder and toward the side away from the 
port with which it cooperates. For example, this would 
involve in FIG. 2 a slight shift of the axis of the spring 
60 counter-clockwise a few degrees about the cylinder 
surface and a corresponding shift to the other side for the 
spring 64 in FIG. 3, with this adjustment requiring two 
separate shafts or shaft sections to be used in lieu of the 
single shaft 62 shown commonly serving both springs. 

In the preferred embodiment of the new valve, it is 
desired that the noise of operation be held to a very 
low level, and it is for this purpose that the port assem 
blies have been shown and described as being in the form 
of screens or porous bodies. A sintered matrix can be 
employed for the purpose of any suitable material for 
a given installation, with the signi?cant factor being the 
fragmenting of the area into a multitude of passages 
whether by a porous body, woven screen, perforate plate 
or the like. 

It will be clearly seen that the new valve is of simple 
construction, with all metering and porting incorporated 
in a revolving cylinder the diameter of which is not criti 
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cal. It is possible to utilize a very large meter area, with 
the design equally applicable to two-Way and three-way 
valves, and in all such assemblies, the force for operating 
the valve is uniform and relatively small, without un 
desirable sensitivity to pressure changes. This valve is also 
relatively insensitive to contamination and can be uti 
lized without the elastomeric port seals again depending 
upon the operating conditions to be experienced and the 
level of performance desired. Most signi?cantly, the seal 
ing force on the wrapped portion of each tape is the re 
sult of an inherent characteristic of the particular form 
of the tape itself and the manner in which it is applied, 
the application actually involving nothing more than a 
mounting for rotation of the spring coil tape body and 
the described simple end attachment to the cylinder. The 
seal rings or gaskets about the port assemblies engaged by 
the tapes provide positive sealing, an effect which could 
also be realized by applying the sealing material directly 
to the tapes, with this modi?cation being on the order of 
an obvious reversal for equivalent results. 

Other modes of applying the principle of the inven 
tion may be employed, change being made as regards the 
details described, provided the features stated in any of 
the following claims or the equivalent of such be em 
ployed. 

I, therefore, particularly point out and distinctly claim 
as my invention: 

1. A rotary tape valve comprising housing means form 
'ing a ?uid chamber, a valve member within a portion 
of said chamber having a substantially cylindrical sur 
face exposed in the chamber, said valve member being 
provided with a port at said surface and a communicat 
ing ?ow passageway, ?exible tape means for controlling 
the opening and closing of said port, said tape means be 
ing in the form of a spiral spring disposed with its axis 
parallel to that of said surface, the outer end portion of 
the spring being Wrapped on said surface by being de 
formed thereagainst reversely to the normal curve form 
thereof and ?xedly attached at the end, and means for 
relatively rotating said member and tape means to variably 
wrap and unwrap the latter on the former and the port 
thereof. 

2. A rotary tape valve as set forth in claim 1, wherein 
the port of the valve member comprises a plurality of 
relatively small passages commonly leading to said ?ow 
passageway. 

3. A rotary tape valve as set forth in claim 1, wherein 
said valve member is a cylinderjand the relative rotation 
is accomplished by turning said cylinder. 

. '4. A rotary tape valve comprising housing means de 
?ning an inlet chamber and an outlet chamber respective 
ly having inlet and outlet openings, a cylindrical valve 
member extending in spaced and sealed relation through 
said inlet and outlet chambers, the valve member having 
an interior ?ow passage between one surface opening in 
that portion within the inlet chamber and another sur-. 

. face opening in the portion within the outlet chamber, 
spiral spring means in the inlet chamber on an axis par 
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8 
allel to the axis of the valve member, the outer end por 
tion of said spring means being reversely ?exed and 
Wrapped about the valve member surface in which said 
one opening is located with its end attached to‘ the mem 
ber, and means for relatively rotating the member and 
spring means to wrap and unwrap the latter on the former 
and said one opening, whereby such relative rotation will ' 
control ?ow of pressure ?uid supplied to the inlet cham 
her through the valve member passage to the outlet cham 
ber. ' 

5. A rotary tape valve as set forth in claim 4, wherein 
said one opening of the valve member is provided with 
a porting member having a plurality of relatively small 
passages. - 

6. A rotary tape valv'e as set forth in claim 4, wherein 
the valve member is rotated to provide the relative rota— 
tion for the wrapping and unwrapping of the spring 
means. 

7. A rotary valve comprising housing means de?ning . 
?rst and second chambers, a valving cylinder. extending 
through portions of the ?rst and second chambers in 
sealed relation, the cylinder having a ?rst internal ?ow 
passage extending from a ?rst port in the surface of that 
section within the ?rst chamber to an opening in the 
section within the second chamber, a second internal flow 
passage being provided in the cylinder extending from 
a second port in that section within the second cham 
ber, a ?rst ?exible tape of spiral spring form in the ?rst 
chamber rotatable on an axis parallel to that of the cylin 
der and with an end length reversely ?exed about the 
cylinder surface portion in which the ?rst port occurs, 
a second ?exible tape of spiral spring ‘form in the second 
chamber rotatable on an axis parallel to that of the cylin 
der and having an end length reversely ?exed about the 
cylinder surface portion in which the second port occurs, 
the ?rst and second ports being on opposite sides of the 
cylinder with respect to the tapes and the latter being 
wrapped in opposite directions on the cylinder, and means 
for rotating the cylinder to wrap and unwrap the tapes 
for opening and closing the ports. 

8. A rotary valve as set forth in claim 7, wherein said 
?rst and second ports are formed by assemblies having a 
plurality of relatively small ?ow passages therethrough. 

9. A rotary valve as set forth in claim 7, wherein elas 
tomeric sealing gaskets surround the ?rst and second ports 
for engagement by the ?exible tapes. 
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