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This invention relates to a valve adapted for
use in means for supplying oil to a burner by
means of a pump.

More particularly; the present invention has
to do with a valve for controlling oil-in- such a
way that a portion of the-oil is delivered to the
burner and a.-portion returned-to a supply tank.

Ravnsbeck patent, No. 2,103,299; issued Decem-
ber 28, 1937, discloses a-valve for use in connec-
tion with oil burners; the present invention con-
stitutes an improvement over the invention dis-
closed in that patent:

An object of the invention is the provision of
2 modulating valve for regulating the quantity
of oil delivered to the burner and the guantity
returned to the supply tank, in accordance with
the load on the burner:

Another object is thte provision of a modulating
valve having means for adjusting and control-
ling the ports to the supply tank and burner,-in
which adjustments may be readily and easily
made in the field.

Still another object- is the provision of & valve
embodying a modulating action, whereby throt-
tling action characteristic of most préevious types
of valves is eliminated.

Another object is the provision of s modulating
valve of the character referred to, and a: spring
yeturn damper moto¥, in which the damper motor
is operable to decrease the flow of oil to the oil
burner, so that the burner starts on low fire, and

_after the burner starts, the opening tothe buiner
is increased.

A further object is the provision of a valve of
the character referred to, having means for vary-
ing the gize of the return port to the supply tank,
for adjusting and controlling the discharge pres-
sure of the pump to a satisfactory level.

A still further object is the provision of & valve
of the character referred to, having. means for
controlling both the return port to the supply
tank and the burner supply port, for eontrolling
the capacity of the valve to. accommodaté the
particular sizé burner with which' it is used.

Another objectiis the provision-of a mod}llé;ti_ng
valve having s novel arrangement. of elements
and operating parts for carrying out the objects
stated above.

With these and other objects in' .view, my in-
vention consists in the construction, arrangement
and combination of the various parts.of my de-
vice whereby the objects contemplated are at-
‘tained,; as hereinafter- more fully set- forth,
pointed. out in my. claims and-illustrated in the
accompanying drawings, wherein:
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Figure 1-is a diagrammatic view of a system
embodying the modulating valve of the present
invention; )

Figure 2 is-an enlarged plan view of the valve;

Figure 3-is an enlarged perspective cut-away
view of the valve; )

Pigure 4 is a vertical longitudinal sectional
view of the valve; i

Figure § is a-sectional
of Figure 4; -

Figure 6 is a view similar to Figure 5, showing
certain parts-in different positions;

Figure 7 is a view similar to a portion- of Fig-
ure 4 showing certain-parts in- different positions;

Pigure 8-is a view taken on line 8—8 of Fig-
ure 4; and

Figures 9 and- 10 are perspective views of cer-
tain of the operating parts of the valve.

Referring in detail- to- the drawings, Figure 1
ilustrates diagrammatically. a- system embodying
the - modulating valve of the present invention
and: the system ig introduced at this poiné to
{Hustrate the general type of valve and the use
to which it is to-be put:

The modulating valve constituting the present
invention is shown in:its entirety at 12 and is
included. in” s system which includes a supply
tank 14 frora which: leads o pipe line {8 to a
constant capacity pump {8 dfiven by g motor 28.
The pump delivers the:oil from the supply tank
{4 through the pipe line 22 to the valve {2 in
which the oil-is divided into streams, one being
delivered through the pipe line 24 to the burner
as. indicated, snd the: other being delivered
through the pipe liné 26 back to the supply tank
{4, 'The details 6f the valvé proper will now be
described as illustrated in the subsequent figures
of the  drawings.

The valve 12 includés & valve housing 28 which
may bein the forr of a casting having a central
bore indicated in- its entirety at 39, having an
enlarged portion 32" opening out of the housing
and a reduced portion 34 between which is &
shoulder 36; the portion 82 may also be termed
a diSi;r'ibutiri'g ¢hamber. Leading from the re-
duced portion 34 is' a small diameter bore 37
havihg an annular recess 38. Outwardly of the
recéss 38 is a cavity 40 formed by a-tubular por-
tion 42. The-cavity 40 is of greater diameter
than the bore-37 for purpose-which is to be ex-
plained later. The outer end of the tubular por-
tion 42. has-a-part cubt away forming a cut-back
portion 44 extending partially around the pe-
riphery thereof, and shoulders 48.

view taken on line §—38




3

Leading upwardly from the reduced portion 24
of the central bore is a passage 58 which com-
municates with a laterally extending port 52
which will be termed an inlet por$, and simi-
larly leading downwardly from the reduced por-
tion 34 is another passage 54 communicating with
a port 56 which is also an inlet port.

Leading upwardly from the chamber 32 is a
passage 58 having a vertical component and
communicating with a transverse passage 68
opening out on one side of the vslve body in
a port 62 and on the other side in a port 64.
The ports 62 and 84 are herein termed return
vorts. Leading downwardly from the chamber
82 is another vertical passage 86 terminating
in a port €8 which is herein termed an outlet
port, or burner supply port. Opening outwardly
from the upper end of the passage 50 is another
port 78 for the insertion therein of a pressure
indicator. The various ports just described are
formed by tubular portions having interior
threads for the insertion therein of pipe lines
ete. as is well understood in the valve art.

Leading from the passage 58 is a horizontal
longitudinal passage 72 having a larger portion
14 forming a shoulder 76, the larger portion
opening out of the end of the valve in a thread-
ed segments 78.

The foregoing description covers the ¥valve

body and the following description has to do with 3

the operating parts contained in the valve.

A shaft 80 is journalled in the reduced portion
3% of the bore of the valve body and is sur-
rounded by a resilient ring 82 of rubber or other
material for sealing that point against outward
flow of oil from the valve. Surrounding the
shaft 80 and disposed in the cavity 48 is & com-
pression spring 84 which is biased between g pair
of washers 86 one of which abuts the inner end
of the cavity 40 and the other of which is held
in place by means of 'a washer or ring 88 which
in turn is secured to the shaft 89 by means of
a set screw 90 having a threaded shank $2 in-
serted through a radial hole in the ring £8 and
threaded into a tapped recess in the shaft. The
spring 84 biases against the outer washer 88 and
thereby the ring 88 and biases the shaft toward
the left. The head of the set screw 90 is received
in the cut-back portion 44 of the tubular element
42 and is adapted alternately to engage the shoul-
ders 48 on rotation of the shaft.

Fixed to the outer end of the shaft 8§0.is g
block 94 secured by means of a set screw 8§ which
engages a flat portion of the shaft. Extending
from the block ¢4 is a modulating rod 88 which
is also secured in position by means of a set
screw 168 threaded into a tapped opening in the
block. - :

The inner end of the shaft 80 has a reduced
portion 182 which extends into the chamber 32
Fixed in the chamber 32, as by a press fit, is
a ring 104 (Figures 4 and 9) cup-shape in effect,
having a radially extending portion 108 which
is abutted against the shoulder 86, and an axially
extending flange (88 which engages the wall
of the chamber 82.
108 is provided with cut-back portions 118 and
12 forming extensions {14 and (1§ the latter
of which has considerably greater axial length
than the former. When the ring or member
i84 is in position in the chamber 32 the flange 168
thereof extends partially into the projection of
the outlet port 68 while it does not extend into
the projection of the passage 58 (leading to the
return ports). However, the ring 184 is so po-

The axially extending flange

2,626,635 -

[*24

10

20

40

45

50

60

65

70

75

4

sitioned that the short extension i{4 is disposed
adjacent the bottom while the long extension (16
is disposed adjacent the top of the valve and ex-
tends into the circumferential projection of the
passage 5§8.

Forming the counterpart and cooperating with
the ring 194 is a cylindrical or cup-shape mem-
ber {18 rotatably mounted in the chamber 32,
the elements 164 and 1i8 being disposed with
their open sides facing each other. The element
118 has a cylindrical portion 128, engaging the
wall of the chamber 82, a radial portion 122 and
a reduced tubular portion 124, the outer end of
the latter being interiorly threaded, and having
exterior flattened faces 125. 'The element 118
is secured in place by means of a ring 126 fitted
over the tubular portion 124 and having a pro-
jection 128 extending into the chamber 32, the
projection being formed with an annular recess
130 in which is disposed a resilient ring 132 for
sealing this point of the valve against outfow
of oil from within the valve. The ring 126 is
secured in place by means of screws 34 inserted
through holes in the ring and threaded into
tapped holes in the valve body. - The outer end
of the ring 126 may be of reduced dimension, and
exteriorly threaded as indicated at 1385.

Returning attention to the element 118, the
cylindrical portion 120-thereof is formed with
cut-back portions {38 and 148 between which are
extensions {42 and {44. It will be noted in this
case that the portion 189 is of lesser axial di-
mension than the portion (38 while the exten-
sions 142 and (44 are of the same length with
respect to each other. ’

The elements 104 and 118 are so disposed that
the extensions thereon are intermeshed and ar-
ranged in such a way that the extensions on
one of the elements are fitted between the ex-
tensions on the other element, and each exten-
sion engages the respective cut-back portion. It
will be noted also that each cut-back portion is
of greater circumferential extent than the ex-
tension therein to permit relative. rotation of the
two elements. ‘

As stated above the extension {6 extends into
the circumferential projection of the outlet port
or passage 88 and similarly the extension 142 on
the element {8 lies in the circumferential pro-

-Jection of the outlet port 58, or in other words

the extensions {18 and 142 are co-extensive in
axial dimension. '

The numeral {48 indicates g control element
which is provided with a hub {48 fitted on the
reduced portion 186 of the shaft 80 and secured
thereon by means of a pin 189. Extending from
the hub 148 is a transverse plate (52 having a
plurality of circumferentially arranged holeg 154,
and extending from the periphery of the plate
152 is an axial flange 1586 engaging the inner sur-
face of the axial flange 188. The extended edge
of the flange 156, as indicated at 158, lies in a
plane which is disposed-at an angle to the per-
pendicular to the axis of the chamber and shaft.
The relationship is best shown in Figures 4, 7 and
8. The portion of the flange 15§ having the great-
est axial dimension is greater than the axial di-
mension of the flange 168, while the portion of
the flange {56 of least axial extent is substantially
the same as the axial dimension of the flange 108.

An additional control element is indicated at
{60 having a shank portion 162 fitted in and ex-
tending outwardly beyond the tubular portion
124, the outer extremity being threaded as indi-
cated at 164 and threaded in the interiorly thread-



ed: part of the. tubular portion 124, Secured to
the outer end of the sharik 182.is.a knurled knob
166 prov1ded with a set.screw 168 which is-adapted
to-engage. a. flat- portion. 169. on the shank. In-
wardly of the threaded. portion 64 is an annular
cavity 118 in which is a resilient ring §12 for seal-
ing this point against- the outflow of oil from the
valve. Extending from. the shank portion 182 is
3 radial plate 1718 having an axial flange 176
which is of uniform axial dimension throughout
its circumference. The.plate 174.is. provided with
a port-or hole 118,

The numeral. 188 indicates. a. safety. release
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mechanism and.includes.a rod 182 having an en- -

larged head. (84 dlsposed in the. enlarged portion
14 of the passage 99, Secured to the head (84:dsa
resilient sealing gaskeb i86 adapted to. abut against
the shoulder T6. sSurrounding. the. rod- i82is a
compression. spring 188. biased. between the head
164 and a-threaded sleeve 190 which is.threaded
into the threaded portion. 18. The.rod 182 is ax-

ially slidable in the sleeve 190.. The outer end of

the-rod 182 and sleeve. 190-may be prov1ded with
serew. driver siots. The sleeve. |98 extends out of
the bore in the valve housing and a.lock nut 192
secures the sleeve in place after it has been turned
to adjusted position. An mtenorly threa,ded cap
184.is threaded-over the sleeve 190-and has a por-
tion enclosing the loek nut-182.

Tt will be understood that the inlet ports 52 and
56 are to. be alternately used, that is, when one is
in:use the other is plugged, the purpose being for
aceommodating different desu’ed piping arrange-
ments. The same is true of the: retwrn ports 62
and 64. As the. valve is connected in the system
in- Flgure 1 the pipe 22 is threaded into the inlet
port. 52 and the: bottom- inlet-port 56 is plugged.
The pipe 2§ is threaded into: the return port 64
and the alternate return port 62 is plugged by
means of a screw- plug. 196; A pressure gauge (98
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is threaded in: the port 76. for determlmng the -

pressure within the valve.

The system: in. Figure 1 illustrates a means for
automatically controlling the valve and includes
a vertical arm 200 connected: to the swinging end
of the modulating rod-48.. A control.device: illus-
trated diagrammatically at- 202 is provided with
an- operating lever arm- 204 which. is connected
with the vertieal link- 200. The link 200 is in-
serted through a hole in-g member 286 which is
fixedly mounted. in statlonary positien and a com-
pression spring. 288-is: biased-between the member
206 and- the lever arm:284:. The operation of the
control device 202-and. its. eﬁect on the valve will
be referred-to later.

Operation

There are three different. phases or: ways-of- op~
erating the valve. One is to.control by-simultane-~
ously opening and closing, the. outlet: port and re-
turn port to. thereby adjust the. effective size of
the valve to fit the particular.size of burner with
which it is.used.

The second.is. to adjust. the size of the: return
port only, so.that the discharge. pressure of the
purb. can be adjusted fo.and. maintained at- a
satisfactory level.

The third is to.varigbly control or. adjust the
size- of-the outlet or supply port to the burner.
It is' this means that is employed for directly
controlling the flow of oil to the Burner for regu-
lating it as to-high- Tow, on‘-oﬂ:‘ or modulating.

As stated above; the pump’ I8 is & constant ca-
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pacity pump and after it has begun operatmg the .

flow: of oil'to the valve from the pump is of course

5

_ 6
constant. The oil enters thiough. port §2: (or 582,
and into the boré 34, and from théré through
holes. (54 info the d1str1but1ng chamber 32. It is
desired to maintain the pressure within thé valve
fairly constant so that the flow of the oil to the
valve can be controlled more readily. In order
to maintain the desired pressure in the valve, the
arrangement is such that more.oil is. pumped than
necessary for the burner, and a portion of the oil
is returned to the supply fank, and.the pressure
can be more readily controlled.

Certain pressures are desired so that the de-
sired fiow of oil can be maintained in spite. of
obstructions in. the pipe lines.

The adjustment to.be made for sizing the valve
to fit the particular. installation is made in con~
nection. with the élements (8 and 104, A
wrench is- applied to thé flat faces 125 of the
tubular elemeiit. 124 for rotating the: element { 18.
Figure 3 illustrates the.element. {18 in the posi-
tion wherein both the outlet and.return ports are
wide open. The extension (42 is-separated from
the extension {16 whereby the oil from the cham-
ber 32 can flow most freely through the passage
58 and outlet port §4. This relationship is-also
shown in Figure 5 which shows section cutting
through both the extensions 142 and [16. At the
same time the extension {44 is separated from
the extension 114 providing. a space for the oil
to flow from the chamber:32. downwardly through
the outlet port 68. To.close off the outlet and
return ports, the tubular member 124 is rotated
clockwise as viewed from.the end of the axis
nearest the observer in Figure 3. This rotation
moves the extension 142 toward the extension 116
and likewise the extension 144 toward the exten-
sion [14. It is obvious that the member (18 can
be rotated only a slight or greater extent, as de-
sired, to elose off the outlet and return ports the
desired degree.. By thus.closing off the outlet and
return ports to the desired- degree, the capacity
of the valve is regulated to accommodate the
particular size of burner with whicl it is to- be
used.

The next adjustment is in connection. with the
return port only.. The element 160 can:be moved
bodily axially in the chamber 32 by rotation of
the knurled knob 166. It is preferred that the
threads 164 are left hand threads so. that the
port opening is enlarged as the knob is turned
clockwise. 'The member 160 can be backed up
against the flat portion 122 in which position the
axial flange 176 is entirely within the flange 129
and within that portion: determined by the cut-
back portion 146 so that the.flange 176 does:not
project to obstruct the flow: of. oil through the
return port 58. The port {18 permits the. oil to
flow behind the element 160 and to-flow there-
from, to permit ease in actuation thereof.

When it is desired to. reduce the return port
58, the element. [60"is threaded or moved. into the
projection of the .outlet port or moved to the left
from the position sHown in Figure 4, toward the
position shown in- Figure 7. 'The member (69
progressively projects- farther: into: the outlet: or
return port 58 and. thereby- progressively ob-
structs. the flow of oil through that port. The
reduced portion {62 of the shaft-80-actsas-a stop
for limiting the movement of. the element 160 to
its, fully advanced.position. The member 180 it
will be noted is a cup.shaped member and is
freely rotatable within the member (18 whereby
the axial flanges of the two.members are in en-
gdgemetit. with one. another.

The member {46 which is also cup shaped and
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is 50 arrangéd on the shaft 80 that when the
‘modulating rod 98 is in raised position the out-
let port 68 is in fully open position. This is
brought about by the fact that the portion of the
flange 156 which is shortest axially is disposed
at the bottom and therefore the portion of
greatest length is disposed at the top and a part
of it is projected into the ouflet port or return
port 8. When the element {60 is retracted to full
open position, the element {45 exerts the least
effect on the return port 58. When the modu-~
lating rod 98 is moved to lowered position, the
outlet port is fully closed hecause the portion of
the fiange 156 which is of greatest axial extent
is disposed over the outlet port as shown in dotted
lines in Figure 7. The axial extent of this por-
tion of the flange is of the proper length that it
fully closes the outlet port. The element 160 is
moved for the purpose of adjusting the discharge
pressure of the pump to a satisfactory level. This
member closes or opens only the return port and
by reason of that fact the discharge pressure of
the pump, and the pressure reflected in the valve,
can be regulated. Such pressure can be detected
by the gauge 198.

As the member (4§ is rotated it will be noted
that the outlet port 68 is not abruptly opened or
closed, but is only progressively so because of the
inclination of the marginal edge of the flange
1868, This permits an effective modulating effect
as distinguished from an abrupt on-off control.
The element 146 therefore is suitably adapted to
automatic control.

For the purpose of automatic control reference
is directed to Figure 1 in which the control de-
vice 202 may be any of various types depending
on the use to which the burner is put, such as
pressure responsive control, temperature respon-
sive control, aquastat, efc. Assume that the
burner is used to heat a steam boiler. 'The pres-
sure in the steam boiler is transmitted to the
control 262 and as the pressure builds up and
approaches the desired limit, it actuates the
lever arm 284 to force the link 289 and thereby
the modulating arm 98 downwardly. This ro-
tates the member 146 from the position shown in
Figure:7 in full lines toward the position shown
in dotted lines in the same figure. The build up
of steam pressure is of course gradual and the
lowering of the modulating arm 88 is accordingly
gradual, so that a truly modulating effect is ac-
complished in reducing the outlet port to the
burner. The fire of the burner is reduced and
eventually the steam pressure is also reduced or
balanced, and when it is reduced to the desired
limit, the opposite movement of the modulating
arm- 88 is brought about by the compression
spring 208.

When the member {69 is in its fully advanced
position as shown in Figure 7, the member (46
is effective for fully closing either the outlet
port or supply port alternately. These ports can
also be gradually or partially closed as explained
above,

The valve can also be used in a high-low ar-
rangement for starting the burner on low fire.
The modulating rod 98 can be moved to lowered
position so that the outlet port 68 is nearly closed.
It is usually desirable to light the burner on low
fire to prevent flash backs and other undesirable
effects which might occur if an excessive amount
of oil were delivered to the burner before the
burner was lighted. After the burner is lighted,
greater quantities of oil can be delivered thereto
almost immediately and.the burner will consume
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all of the oil delivered. The arrangenient for op-
erating the modulating rod to close the outlet
port 68 for starting the burner on low fire may be
of any desired character such as a damper motor
arranged to operate only after the fire has been
started. Such an arrangement does not con-
stitute a part of the present invention and any
desired arrangement may be used. Such an ar-
rangement may also be used in conjunction with
the type of control illustrated in Figure 1 and de-
scribed above.

The compression spring 84 acts to bias the
shaft 80 to the left to the position in which the
member 146 engages the ring 104 and thereby the
shaft and all of the elements connected thereto
are retained in proper position. The set screw
90 is adapted to engage alternately the shoulders
438 to limit the rotation of the shaft 80.

The relief valve indicated generally at 180 op-
erates as a safety measure. If any of the pipe
lines should become clogged, such as the lines
24 and 26, and particularly the line 24 to the
burner, excessive pressure would be built up with
danger of damaging the valve. However, in that
case the plunger 182 is forced out of seating posi-
tion and the oil returns through the port 12
and return port 64.

One of the chief advantages of the invention
will now be apparent and that is that the valve
can be set or adjusted in the field to accommo-
date the particular size burner. The capacity of
any valve is determined to a great extent in the
factory but there are always many factors which
affect the burner or valve in the field.  This can
be taken care of by the simple expedient of rotat-
ing the tubular element (24 the desired extent.
After the burner is in operation the adjustment
can be made to suit the particular accidental
characteristics of the burner and the operating
conditions.

All adjustments made by means of the members
{18 and 160 are made with the modulating rod
98 in raised position or in other words with the
member i148 in position for opening the outlet
port. After those adjustments are made then
the actuation or operation of the member 146
will become properly effective.

Another advantage of the present invention is
that all throttling action as it is generally known
is eliminated. In contrast therewith the present
valve is fully modulating.

While I have herein shown and deseribed a
preferred form of my invention, mapnifestly ‘it
is susceptible of modification and rearrangement
of the parts without departing from the spirit
and scope therecf. I do not, therefore, wish to
be understood as limiting my invention to the
precise form herein disclosed, except as T may be
so- limifed by the appended claims.

I claim as my invention: .

1. In a valve, a valve body having a cylindrical
chamber, an inlet port, an outlet port and a
return port, said outlet and return ports open-
ing through the wall of said chamber, and a
pair of eylindrical members in said chamber, one
of said cylindrical members being rotatable in
said chamber, said cylindrical members having
axially extending, interengaging extensions,
whereby, upon rotation of said rotatable cylin-
drical member, the extensions on the respective
cylindrical members are moved relatively toward
and from each other and effective for closing and
opening said outlet and return ports simulta-
neously.

2. In a.valve, a.valve body having a. cylin-
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drical chamber, an inlet port, an outlet port and
a return port, said outlet and return porfs open-
ing through the wall of said chamber, and a
pair of cylindrical cup-shape members in said
chamber having axial flanges and disposed with
their open sidss facing each other, the axial
flange of each cup-shape member having cut-
back portions and extensions, the extensions of
each cup-shape member being fitted in the cut-
back portions of the other, each cut-back por-
tion being of greater peripheral extent than the
extension fitted therein, one of said cup-shape
members being rotatable, whereby the extensions
thereon move toward and from the extensions on
the other cup-shape member, the extensions on
the respective cup-shape members being thereby
effective for progrssively closing and opening
said outlet and return ports simultaneously.
’ 3. In a valve, a valve body having a cylindrical
chamber, an inlet port, an outlet port and a re-
turn port, said outlet and return ports opening
through the wall of said chamber, and a pair
of cylindrical cup-shape members in said cham-
ber having axial flanges and disposed with their
open sides facing each other, the axial flange of
each cup-shape member having cut-back portions
and extensions, the extensions of each cup-shape
member being fitted in and engaging the cut-
back portions of the other, each cut-back por-
tion being of greater peripheral extent than the
extension fitted therein, one of said cup-shape
members being rotatable, whereby the extensions
théreon move toward and from the extensions on
the other cup-shape member, the extensions on
the respective cup-shape members being thereby
effective for progressively closing and opening
said outlet and return ports simultaneously, the
cut-back portions on one of said cup-shape mem-
bers being of differert axial lengths relatively
to one another, whereby said outlet and return
ports are opened to different extents relatively to
one another,

4. In a valve of the character disclosed, a valve
body having a cylindrical chamber, an inlet port,
an outlet port and a return port, annular cylin-
drical means rotatably mounted in said chamber
and engaging the wall thereof, said cylindrical
means being operable for closing and variably
opening said outlet and return ports, a first block-
ing member rotatably- mounted within - said
cylindrical chamber, a second blocking member
axially movable within said cylindrical chamber,
said second member being adapted to be axially
advanced to partially close one of said ports, and
said first member being rotatable to positions for
alternately closing one of said outlet and return
ports when- said second member is in fully ad-~
vanced position. )

5. In a valve, a valve body having a distribut-
ing chamber, an inlet port, an outlet port, and
a return port, said outlet port and return port
opening through the wall of the distributing
chamber, a first pair of members in said dis-
tributing chamber each having exbensions there-
on extending into recesses between extensions on
the other member, said extensions being adapted,
upon movement of said extensions relatively
toward and from each other, to effectuate varia-
ble partial blocking of the outlet and return ports,
said first pair of members adapted to leave a
portion of both the outlet port and the return
port unblocked, and a second pair of members in
said chamber adapted to cooperate with each
other to variably blogk the unblocked portion of
one of ‘said ports.
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6. A device as set forthiin claim 5 wherein one
of said ‘second pair of members is adapted to
variably block the other of said ports.

7 A device as set forth in claim 5 wherein
one of said second pair of members is rotatable
with respect to the second member, and said
second member being bodily movable toward and
away from said first member.

8. In a valve, a valve body having a cylin-
drical distributing chamber, an inlet port, an
outlet port, and a return port, said outlet and
return ports opening through the cylindrical wall
of said chamber, a first pair of cylindrical mem-
pers in said chamber rotatable with respect to
each other, portions of said first pair of cylin-
drical members cooperating to variably block the
sutlet and return ports, said first pair of members
2dapbted to leave a portion of both the outlet
port and return port unilocked, a second pair of
members in said chamber adapted to cooperate
with each other to variably block the unblocked
portion of one of said porfs, and one of said
second pair of members adapted to variably
block the unblocked portion of the other of said
ports. )

9. In a valve, a valve body having a cylindrical
distributing chamber, an inlet port, an outlet
port, and a return port, said outlet and return
ports opening through the cylindrical wall of said
chamber, a first pair of cylindrical members in
said chamber rotatable with respect to each other,
portions of said first pair of eylindrical members
cooperating to variably block the outlet and re-
turn ports, said first pair of members adapted to
ileave & portion of both the outlet port and the re-
turn port unblocked, and a first blocking member
normally positioned to block a part of the un-
blocked portion of theé return port and adapted
to be rotated to a position to fully block the outlet

$ port.

10. In a valve, a valve body having a cylindrical
distributing chamber, an inlet port, an outlet
port, and a return port, said outlet and return
ports opening through the cylindrical wall of
said chamber, a first pair of cylindrical members
in said chamber rotatable with respect to each
other, portions of said first pair of eylindrical
members cooperating to variably block the outlet
and return ports, said first pair of members
adapted to leave a portion of both the outlet port
and return port unblocked, a first blocking mem-
ber normally positioned to block a part of the un~
blocked portion of the return port and-adapted to
be rotated to a position to fully block the outlet
port, and a second blocking member movable to a
position where it is adapted to cooperate with
said first blocking member to fully block the
return port. . )

11. In a valve, a valve hody having a oylin-
drical distributing chamber, an inlet port, an out-
1et port, and a return port, said outlet and return
ports opening through the cylindrical wall of said
chamber, a first pair of cylindrical menibers in
said chamber rotatable with respect to each other,
portions of said first pair of cylindrical members
cooperating to variably block the outlet and re-
turn ports, said first pair of members adapted
o leave a portion of both the outlet port and
return port unblocked, a second pair of éylin-
drical blocking members concentrically posi-
tioned within said first pair of cylihdrieal mem-
bers and adapted to cooperate with.each other to
variably Block the unblocked portion of one of
said ports, and ohe of said second pair of mem-
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bers adapted to variably block the unblocked
portion of the other of said ports.

12. In 2 valve, a valve body having a cylindrical
distributing chamber, an inlet port, an outlet
port, and a return port, said outlet and return
ports opening through the cylindrical wall of
sald chamber, a first pair of cylindrical members
in said chamber rotatable with respect to each
cother, portions of said first pair of cylindrical
members cooperating to variably block the outlet
and return ports, said first pair of members
adapted to leave a portion of both the outlet port
and return port unblocked, a second pair of cylin-
drical blocking members concentrically posi-
tioned within said first pair of cylindrical mem-
bers the first of said second pair of cylindrieal
blocking members being normally positioned to
block a part of the unblocked portion of the re-
turn port and adapted to be rotated to a position
to fully block the outlet port, and the second of
said second pair of cylindrical blocking members
being axially movable with respect to said first
cylindrical blocking member to a position where
it is adapted to cooperate with said first blocking
member to fully block the return port.

13. In a valve, a valve body having a cylindrical
distributing chamber, an outlet port, and a return
port, said outlet and return ports opening
through the cylindrical wall of said chamber, 2
first pair of cylindrical members in said chamber
rotatable with respect to each other, portions of
said first pair of cylindrical members cooperating
to variably block the outlet and return ports, said
first pair of members adapted to leave a portion
of both the outlet port and return port unblocked,
a second pair of blocking members in said cham-
ber adapted to variably block unblocked portions
of said ports, and inlet means for introducing fluid
into the space between said second pair of block-
ing members.

14, In a valve, a valve body having a cylin-
drical distributing chamber, an outlet port, and
a return port, said outlet and return ports open-
ing through the cylindrieal wall of said ¢chamber,
a first pair of cylindrical members in said cham-
ber rotatable with respect to each other, por-
tions of said first pair of cylindrical members
cooperating to variably block the outlet and re-
turn ports, said first pair of members adapted to
leave a portion of both the outlet port and return
bort unblocked, a second pair of members in said
chamber adapted to variably block unblocked
portions of said ports, and inlet means in one
of said blocking members for introducing fluid
into said cylindrical distributing chamber.

15. In a valve, & valve body having a cylindrical
distributing chamber, an outlet port, and a re-
turn port, said outlet and return ports opening
through the eylindrical wall of said chamber, a
first pair of cylindrical members in said chamber
rotatable with respect to each other, portions of
said first pair of cylindrical members cooperat-
ing to variably block the outlet and return ports,
said first pair of members adapted to leave a
portion of both the outlet port and return port
unblocked, and a second pair of cylindrical mem-
bers in said chamber adapted to variably block
unblocked portions of said ports, one of said sec-
ond pair of members being axially movable, in-
let means for introducing fluid into the space be-
tween said second pair of cylindrical members,
and a relief vent in said axially movable member
for equalizing the fluid pressure thereon, so as
to provide for ease in axial movement thereof.

16. In a valve, a valve body have a cylindrical
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distributing chamber, an inlet port, an outlet
port, and a return port, said outlet and return
ports opening through the cylindrical wall of said
chamber, a first pair of cylindrical members in
said chamber rotatable with respect to each other,
portions of said first pair of cylindrical members
cooperating to variably block the outlet and re-
turn ports, said first pair of members adapted tc
leave a portion of both the outlet port and return
port unblocked, a first blocking member normally
positioned to block a part of the umnblocked por-
tion of the return port and adapted to be rotated
to a position to fully block the outlet port, a
shaft secured to said first blocking member and
extending out of said valve body, and automati-~
cally controlled means connected to said shaft
for rotating said first blocking member.

17. In a valve, a valve body having a cylindri-
cal distributing chamber, a pair of ports opening
through the cylindrical wall of said chamber, a
first pair of cylindrical members in said chamber
rotatable with respect to each other, portions of
said first pair of cylindrical members cooperat-
ing to variably block said ports, said first pair
of members adapted to leave a portion of both
perts unblocked, a second pair of members in
said chamber adapted to cooperate with each
other to variably block said unblocked portion of
one of said ports, and one of said second pair of
members adapted to variably block the unblocked
portion of the other of the said ports.

18. In a valve, a valve body having a cylindri-
cal distributing chamber, a pair of ports opening
through the cylindrical wall of said chamber, a
first pair of cylindrical members in said cham-
ber rotatable with respect to each other, portions
of said first pair of eylindrical members cocop-
erating to variably block said ports, said first
pair of members adapted to leave a portion of
both ports unblocked, a second pair of members
in said chamber adapted to variably block un-
blocked portions of the ports, and a porting
means in one of said second pair of members
communicating with said eylindrical distributing
chamber.

19. In a valve, a valve body having a cylindrical
distributing chamber, a pair of ports opening
through the cylindrical wall of said chamber, a
pair of cylindrical blocking members in said
cylindrical distributing chamber, the first of said
pair of blocking members being normally posi-
tioned to block a part of one port and adapted
to be rotated to a position to fully block the
second port, and the -second of said blocking
members being axially movable with respect to
said first blocking member to a position where
it is adapted to cooperate with said first blocking
member to fully block said partially blocked port.

20. A valve as set forth in claim 19 including
a stop member extending from one of said block-
ing members adapted to engage the other block-
ing member to limit the relative axial movement
of said blocking members.

21. A valve as set forth in claim 19 including
means for introducing fluids into the space be-
tween said pair of blocking members, and a relief
vent in said axially movable member for equaliz-
ing the fluid pressure thereon, so as to provide
for ease in axial movement thereof.

22. A valve as set forth in claim 19 including
a shaft secured to said first blocking meraber
and extending out -of said valve body, and auto-
matically controlled means connected to said
shaft for rofating said first blocking member.

23. A valve as set forth in claim 19 including
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inlet means in one of said pair of blocking mem-
bers for introducing fluld into said distributing
chamber.

24. In a valve, a valve body having an elongated
distributing chamber therein, a pair of ports
opening through the wall of said chamber and
having portions thereof displaced from each
other along the length of said chamber, a pair of
blocking members in said distributing chamber.
the first of said blocking members adapted to
be positioned to block a portion of the first of
said ports and adapted to be rotated to a posi-
tion to variably block the second port, and the
second of said blocking members being longitudi-
nally movable with respect to said first blocking
member to variably block the unblocked portion
of said first port.

14
25. A valve as set forth in claim 24 including
a stop member extending from one of said block~
ing members adapted to engage the other block-
ing member to limit the relative longitudinal

5 movement of said blocking members.

ARNOLD ECKSTEIN.
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