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1.

This:invention:generally-relates t0 mechanical
devices far- straining: liquids;: and: ‘more partic~
ularly-to-the type-known-as-‘duplex strainers’”;
although: certain features of:the:-invention -are
not:limited to devices of: this specific: type::

Onesobject of my invention is to provide a novel
strainer- unit. for- liquids: having - a-plurality. .of
strainer. -elements -through whieh- liguid:: is .di«
rected:in selective -manner; and-which unit has
certain: structural:-and - funetional: features : of
advantage: over:similar devices: heretofore-avail~
able for this purpose:::

Another object is:to.provide such-a: unit-em-
bodying.novel features adapted to-evercame cer-
tain.difficulties-heretofore: experienced in: connec-
tion :with-the manufacture-amnd use -of-the.devices
to+which-the.invention-relates,-

It is.alsoran: object: fo provide -such-a-unit in
which the..functioning of. the valve means-in-
volves:.a .new.mode -of operation effecting. free
and.easy;.actuation of -the-mowable -valve :mem-
bers.from .one-selective -position. to-another; -and
a final positive seating action thereof..-at.each
valve-closing -point.

An additional.object.is to pr0v1de’such a. umt in
which. the. -construction .and .operation:.of .the
valve:means is.such as:to-preclude:the-possibility
that any.material, ormatter. carried:by the liquid,
will . foul..the-cooperating parts-thereof, thus.as-
suring -perfect-valve-action-at all times. .

..Another. objeet is.to. previde.such- a unit. in
which. the: valve .means- has:.coeperatively: -assor
ciatedstherewitha novel and simple-arrangement
for visually. indicating which .of.the:strainer ele-
ments:is active.:

Another:object is.to.provide:such.a ;umt which
combines...various. -desirable. and. advantageous
features .such. as simplicity..of construction.and
operation;. compactness, minimum. number of :op~
erating parts.and. stuffing. boxes, freedom. from
exterior.and. interior parts that.are-froublesome,
inaccessible, or:obstructive under certain condi-
tions-: of use;, or which .otherwise unsatisfactorily
serve.their intended purpose, or. the requir-ements
of .the.trade.:

With - these -and--other. objects -in view, which
will become.apparent:from; the:following: detailed
deseription of one.practical:and.illustrative -em-~
bodiment ., .of - my.improved:- strainer anit, ;shown
in...the .aceompanying - drawings, -the: invention
comprises the novel. elements, features.of con~
structionrand arrangement.of parts in:coeperative
-relationship:-as- more: partieularly deﬁned by the
hereto -appended: claims. » ‘

Inthe [drawings::
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Figure:1 is.anend elevational.view of:my.novel
strainer: unit-with-the:casing .partly broken away
tosshiow: certain-interior-parts.:

Pig: 2.is.-a. central: sectional.elevational. view
taken substantially .as indicated by-the-arrows
2—-2 on-Fig::1.

Fig. 3:is.a sectional elevationaliview.taken. sub-
stantially. .as..indicated hy;:the arrows:. 33 :on
Fig. 2: .

Fig. 4 is. a: plan view..of .a novel. movable,:or
rotatahle - valve .member. . forming - part..of:.my
invention.

Fig.. 5 is a- central: sectional .view :of the. valve
member. shown. in Fig. 4, as:seen.by looking. in
the direction.of the arrows. 5—35 on.the laiter..

Fig. 6.is.a ceniral.plan.seetional view. takén sub-
stantially. .as s:indicated: -by..the..arrows. 6-~6..on
E?igr :2‘-4-

Fig. 7. is.a.partial. sectional.elevational view

taken . substantially: as dindicated. by .the.arrows

1—1. on.Fig. :6.

Fig.. 8.is..an.enlaxged .fragmentary. sectional
view.of.certain.parts.-as.disclosed. in.Fig..6, -and
more clearly. shows:the.connection .details.of fhe
valve. member, actuator. therefor. and. shaft end
located: adjacent..to .the..outlet. passage..of .the
strainer unit; and.

Fig. 9 is.a fragmentary plan.view of:the outlet
end of the strainer. unit, and discloses.the visual

indicator..associated with. the. valve .operating

means.-of..my., invention. .whieh is .arranged. to
point, to the, side..of .the. unift.-whére the. valve
members.are.in .open position. .

The novel.strainer. unit.of-iny. invention. gen-

5 -erally, comprises..a..casing. 10, having. an.inlét
Dpassage: I,

an .outlet.-passage. 12, chambérs: I3
and 4 in each of. which is. removably seated: &
similar.strainer-element or.cylindrical basket. 5.
Each of. the baskets I8 is.in.alignment with a

circular ;aperture: in_the top of thé casing pro-

vided to. permit.removal and. replacement.of fhe
strainer elements. 15 whenever desired. " "The said
circular apertures. are.normally .closed: by..two
lids.or covers. {6: and. 1T secured. to.the _casing 10

by suitable- means, such .as: bolts. {9,

On .the inside..of thé. casing.i0 are integrally
formed .transverse. partitions. 2l and.22. which
serve. as. end..wallsifor. the: chambers..13.and:.14.
The. partition- 21, has.provided..thenein. two..sub-

stantially.: semi-circular. apertures. 1.3%: and::148

which. serve. asrinlet. ports:.for -the .chambers. 13

:and. & and-the partition 22, .directly. opposite-to

or:in alignment.with the-apertures; {3%and:143;.is
provided: withrapertures 13°.and..t4b-which:icorre-
spond.-in size-and shape ‘with-the. apertures: {38
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and 142 and serve as outlet ports for the cham-
bers 13 and (4.

The chambers 13 and 14 are centrally divided
by a vertically extending partition or wall 22 which
is also integrally formed with the casing 10. The
upper portions of the chambers {3 and t4, inter-
mediate their inlet ports 132 and 42 and their
respective strainer basket 15, are provided with
passages arranged to direct the liquid entering
the inlet ports!32'and+142 into & suitable opening
152 provided in each of the baskets 15. The said
passages are similarly formed by wall sections
adjacent to the partition 21, and in the chamber
{3 include a curved vertically and horizontally
extending wall section 24 and two vertically ex-
tending wall sections 25 and 26, and in the cham-
ber {4 a similar arrangement of a curved verti-
cally and horizontally extending wall section 27,
and two vertically extending wall sections 28
‘and 29,

- Centrally formed in the wall 23 is a longitudi-
nally extending aperture 30 for accommodating
2 shaft 31 which is rotatably supported in-bear-
ing portions 302 and has keyed to its reduced ends
the hubs of two similar substantially semi-cir-
cular valve actuators 32 and 33. The end sur-
faces of the hubs of said actuators are turnably
held: in-abutting relation with the outer surfaces
of the bearing portions 306 by lock nuts 84 ap-

plied ‘to the screw threaded portions of the ends :

of the shaft 31, as clearly shown in Fig. 8.
" Seated on the outside of each of the hubs of
the vdlve actuators 32-and 33, is-a circular valve
member, plate, or disk 35, stich as shown in Figs.
4 and 5. Each valve member 35 is provided with
‘s central aperture 35® of slightly greater diam-
eter than the outside diameter of the hubs of
actuators 32 and 33, a substantially semi-circular
valve opening 35* which corresponds in shape and
size with the inlet ports 132, 142, and outlet ports
13b, 140 of the chambers 13 and 14, and an in-
tegral lug or extension 35¢ arranged to extend
through a connecting notch or aperture provided
tHerefor in the actuator on which the valve plate
is mounted, and having a rounded tip adapted to
cooperate with one of two pairs of oppositely ar-
ranged cam elements 36, integrally formed on the
‘inside of the end walls of the casing 0.
~ The parts just described are arranged so that
‘the shaft 31, actuators 32 and 33, and the two
‘valve members 35, are selectively rotatable in
unison in both directions through an arc of 180
degrees. At each ‘end of such movement, the
‘valve apertures 35° of the members 35, are in
registry with the inlet and outlet ports of one of
the chambers 13 or 4. The cam elements 36 are
so located in the path of travel of the valve lugs
35¢, that as the valve members 35 are selectively
‘moved to completely open the inlet and outlet
ports of one of the chambers I3 or 14, the tips or
lugs 35¢ of the two members 35 will each encounter
one of the cam elements 36 and move upwardly
‘on the inclined edgé thereof during the final in-
crement of rotary movement of the valve members
35, and this action will tend to shift the members
35 axially along the hubs of actuators 82 and 33,
so as to press them tightly against their respec-
tive valve seating surfaces. - The circular flat rim
sections of the valve members 85 will then be
held in firm abutment or contact with their co-
operating seating surfaces, and the solid sections
of the valve members, opposite to apertures 35
will close off the inlet and outet ports of the other
one of the chambers 13 or 14. When: the shaft
3t is thereafter rotated in the opposite direction,
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the initial increment of rotary movement will
cause the tips of lugs 35¢ to slightly move down
the inclined surfaces of the respective cam ele-
ments 36 with which they are engaged, and this
will immediately release the valve members 35
for free and easy rotary movement. This free
movement will continue until the point is reached
where the lugs 35¢ of each of the two valve mem-
bers 35 ride up and are stopped by the other two
opposed cam elements 36 at the end of the 189
degree rotary movement of the valve members
35 when the latter are again pressed against
their valve seats as before.

In accordance with well-known practice, each
of the valve members 35 may, if desired, also be
provided with gasket means of rubber, fibrous, or
other yieldable material. For example, a flat
gasket of such material may be associated with
the active side or face of each member 35, and
secured thereto in any practical manner, and.such
gasket may be of the same size and configuration
as the valve face and have apertures therein cor-
responding with the valve member apertures 35*
and 35b, as indicated in dot-and-dash outline by
the numeral 58 in Fig. 5. The addition of such
yieldable gasket means will obviously increase
the previously explained slight axial movement of
the valve members 35 when the latter are coacting
with the cam elements 36 during the incremental
rotary valve locking or releasing movement which
takes places at the end or beginning of each selec-
tive valve operating action.

The actuator 33 is provided with a bevel gear
segment 371 adjacent to its outer perimeter, in

5 mesh with a bevel pinion 38 fixed to the end of

a shaft 39 extending through a conventional
stufiing box 48 adapted to prevent leakage of the
liquid from the unit at this point. Fixed to the
outer end of the shaft 39 is a hand-wheel 41
adapted to be rotated in both directions to effect
selective operation of the valve members 35,
through the gear and other connections, as above
explained.

The ratio between the bevel gear segment 37
and the bevel pinion 38 may, for example, be in
the order of 1 to 5, as shown, so that two and
one-half revolutions of the pinion 38 or hand-
wheel 41, will cause rotation of the gear seg-
ment 37 through an arc of 180 degrees as re-
quired in order that the apertures 35° of the valve
members 35 move from one extreme or ultimate
selective position of cooperation with the inlet
and outlet ports of one of the chambers 13 or 14,
to that of the other, An indicating device 412,
such as an arrow, on the handwheel 41 will con-
sequently move with the handwheel through two
and one-half revolutions when the handwheel is
turned from one selective valve setting position
to the other, and when the handwheel comes to
rest after being rotated in one direction, the ar-
row 41= will be on one side of the wheel, as shown
in Fig. 9, and on the diametrically opposite side
when the handwheel is given two and one-half
turns in-the opposite direction. In other words,
the arrow 41 is arranged so that when the wheel
41 comes to rest at one or the other selective valve
setting position, it will point to the side of the
unit where the valve members 35 have been
moved so that they will completely open the inlet
and outlet ports of one of the chambers to per-

‘mit passage of liquid through the respective

chamber and its strainer element. This result
can, of course, also be achieved with other gear
ratios, such as ratios of 1to 1,1 to0 3,1 to 7, ete.,
and it is consequently to be understood that the
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spacmg screws or bolts 32 i d 8
whmh are f}hreaded]y ehgaged 1n 'p

5" ad'apted‘ ‘té maintain theé latter ih: parallel '
plane relatlonshlp with their respectwe Seaﬁhg’
surfaces.”
Wheh the stramer umt 1s used for se’

equallenzT means in the form of a pxpé hn 42,
having Stitably mserted ‘theréin s valve 43. " As
showi; ‘the’ plpe Tirie' i arraniged ‘to-permit ‘How' 23
of ‘the liquid: when the valve 43°ig opened from’
the ¢hamber™ through which the" liguid i fow-
ing te the other’ chamber, 'so’ 85 to equalize”the’
pressure on both dés of all valve méfiibers 35
belore selective operation of the same takes place' 30
from” orle Position t6 the* other!”
To permit access to the unit gt the’ mlet end ‘

‘ setion; 4 dent, or ofher purposes, ‘the’
unit’ is’ pr0V1ded w1th a smtabTé opemng at its’
top 4t said’ end ot the unit, whlch is normally' 35
closed by s, covér plate 48 held'in positioh By bolts,
or’ other suztable ‘miedn "‘S1m11ar1y, the outl ’

Js; .
an opening whmh normally has secured thereto
by, bolts ot other’ known meéans, a pIate oF covér
45, oh' whith tlne stufﬁng box 48 is mounted.
shown

In accordance With"the staridard’ manufact
ing practices - followed” making’ up strai‘
units’ of the type to which my in 1 Téld
the: various parts of my unit cad be pro
of the metsls which g1ver-the best results st
the ‘intended opersting ‘éonditions. " Tn this ¢
nection” it will‘also’ be undérstood tha corta,
substantlally all’ of the .pafts of tHe
desiréd be 'made of othér modérn” matenals steh”
as synthetlc oF plastlc matemals §liitable for this’
purpose, .- )

It is partmularly noted ‘that §inee “the"
members 35 e adjlistable 6 that th
i1 uniform, light " contast with bhelr
COoOpErating valve' seating stirfaces at all' t1mes
this® arrangement precludes the possibility of ahiy”
substante or miaterial carried by the’ hquid from
fouling; ‘or becoming odged between these parts,
ahd” consequently assures perfect valve' action.’
Ao’ that the united ‘of synchronlzed obera'cion'j
of the Valve members 35 to 51mu1taneousl' ¢

posmw segtifie” actwn ‘OF (the Valve met pers 3
effected bv cooperatmn of t 35

the 'chamber Whlch 1s elosed ~inte
let’ pert §0° that thé casing lid above: aid~cham
ber cafi berémoved-and’ the straifier- elenieht or: 75"

. cent’ to sald maih b'utlet opemng which %

7 the! ‘_imllaf aper-,
fof the pzpe cbuphngs ‘to* which ‘the" uhl 18

without dep ting from the venhon herem dls-f
closed ‘and’ ‘heremafter claimed. : .

I c]alm

1 A 11qu1d stralner umf, of the- character de--
scribed -comprising +a; unit- casing-having a- ‘main’
inlet ‘and-a main-outlet-opening -arranzed in-the’
oppositeend-walls:thereof; & veértically: extending:
wall-centrally’located<within the’casing in axial®
alignment -with- said- main inlet-and-outist opén=:
ings and- arranged-to’ form-a common: dividing®
wall Hetween' two- similar juxtaposed' chambers*
each. Having-a! froht-wall-section spacedly: ‘posi=’
tioned*adjacent to saidmdininlet opetithe whidh
wall section is provided with-achambes inlet poré:
andsa‘ rearwdll sectioh: spacedly pos1tio‘ne‘d‘ad‘ jet

tion™is

o1 the othe1 of said’ outlet po
ovenient‘ of - 'thé "¥ilve 'member:
tatab 2 mountetl m sald central]y X
tendmg walI 5

A td the’ shaft 56 that the. ahgned ApEFL
‘tiirds of the valve members willeffect opsning 6f
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the inlet and outlet ports of one. of said cham-
pers while ‘the valve member portions opposite
to said apertures wiil éffect closing of the inlet
and outlet ports of the other chamber. .

2, A liquid strainer unit of the character de-

scrlbed comprising: a unit casing having a mami.

inlet and a main outlet opening; a vertically ex-

tending wall centrally located within the casing

In axial alignment with said inlet and outlet
openings and arranged to form a common di-
viding wall between two similar juxtaposed
chambers each having a front wall section spac-
edly positioned adjacent to said main inlet open-
ing which wall section is prov1ded with a cham-
ber inlet port and a rear wall section spacedly
positioned adjacent to said main outlet opening
which wall section is provided with a chamber

outlet port; a strainer element removably seated
in each of said chambers between the inlet and.
outlet ports thereof so as to effect straining of the.

liquid flowing through the chambers; a disc-like
valve member arranged to bhe rotatably.seated
against said front wall sections of the chambers
in overlapping relationship with respect to the
two chamber inlet ports, which member is pro-
vided with an aperture adapted to be brought
into registry with one or the other of said inlet
ports by rotary movement of the valve member;

a disc-like valve member arranged to be rotata-
bly seated against said rear wall sections of the .
chambers in overlapping relationship with re--

spect to the two chamber outlet ports; which
member is provided with an aperture adapted to
be brought into registry with one or the other

of said outlet ports by rotary movement.of the »

valve member; a shaft rotatably mounted within

the casing on which the valve members are con-

centrically supported in such manner as to main-

tain them in said seated relationship with the:
apertures thereof positioned in alignment relative .

to each other; means connecting the shaft and
valve members to effect rotary movement there-
of in unison; and means adapted to impart ro-
tary movement to the shaft so that the:aligned

apertures of the valve members will effect open-;

ing of the inlet and outlet ports of one of'said

chambers while the valve member portions op-
posite to said apertures will effect closing of the.

inlet and outlet ports of the other chamber,

3. A liquid strainer unit of the character de-. ;
scribed comprising: a unit casing having a main-

inlet and a main outlet opening; a vertically. ex-
tending wall centrally located within the casing
in axial alignment with said inlet and. outlet
openings and arranged to form a common divid-
ing wall between two similar juxtaposed cham-
bers each having a front wall section spacedly

positioned adjacent to said main inlet opening.

which wall section is provided with a chamber
inlet port, and a rear wall section spacedly posi-
tioned adjacent to said main outlet opening which
wall section is provided with a chamber outlet
port; a strainer element removably seated in
each of said chambers between the inlet and
outlet ports thereof so as to effect straining of
the liquid flowing through the chambers; a disc-
like valve member arranged to be rotatably seated
against said front wall sections of the chambers

in overlapping relationship with respect to the.

two chamber inlet ports, which member is pro-

vided with an aperture adapted to be brought into.

registry with one or the other of said inlet ports

by rotary movement of the .valve member; a.

disc-like valve member arranged to be rotatably

seated against said rear wall sections, of the.
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chambers . in overlapping relationship with re-
spect to the two ¢hamber outlet ports, which
member is provided with an aperture adapted to
be brought into registry with one or the other of
said outlet ports by rotary movement of the valve
member 3 shaft rotatably mounted within the
casing on which the valve members are concen-~
trically supported in such manner as to main-
tain them in said seated relationship with the
apertures thereof positioned in alignment rela«
tive to each other; mean connecting the shaft:
and valve members to effect rotary movement
thereof in unison; a gear segment secured to
said shaft; a pinion in mesh with said gear seg-
ment; a shaft on which said pinion is mounted,’
which shaft extends through the unit casing;
and means secured to the latter shaft on the
outside of the unit casing for effecting rotation’
thereof.

4. A hquid stramer unit of the character de-
scribed comprising: a unit casing having a main
inlet and a main outlet opening; a vertically ex-
tending wall centrally located within the casing
in axial alignment with said inlet and outlet
openings and arranged to form a .common di-
viding wall between two similar juxtaposed cham-
bers each having a front wall section spacedly
positioned adjacent to said main inlet opening
which wall section is provided with a chamber
inlet port, and a rear wall section spacedly posi-:
tioned adjacent to sald main outlet opening
which wall section is provided with a chamber
outlet port; a strainer element removably seated
in each of said chambers between the inlet and
outlet ports thereof so as to effect straining of
the hquld flowing through the chambers; a disc-
like valve member arranged to be rotatably
seated against said front wall sections of the
chambers. in overlapping relationship with re-
spect to the two chamber inlet ports, which
member is provided with an aperture adapted to
be brought into registry with one or the other of
said inlet ports by rotary movement of the valve
member; a disc-like valve member arranged to.
be rotatably seated against said rear wall sections
of the chambers in overlapping relationship with
réspect’ to the two chamber outlet ports, which’
member is provided with an aperture adapted to
be Lrought into registry with one or the other of
said outlet ports by rotary movement of the valve

‘member;’ a shaft rotatably mounted within the

casing; two separate elements each respectively
secured to one end of said shaft, which elements
are provided with hubs on which the valve mem-
bers are concentrically supported in such man-

‘ner as to maintain them in said seated relation-

ship with the apertures thereof positioned in
ahgnment relative to each other; means connect-
ing said elements and valve members to effect
rotary movement thereof in unison; means con-
necting the shaft and elements to effect rotary
movement thereof in unison; and means adapted
to impart rotary. movement to the shaft so that
the aligned apertures of the valve members will
effect opening of -the inlet and outlet ports of
one. of said chambers while the valve member
portions opposite to.said apertures will effect
closing of the inlet and outlet ports of the other
chamber.

5. A liquxd strainer unit of the character de-
seribed -comprising: a unit casing having a main.
inlet and a main outlet opening; a vertically ex-
tending wall- centrally located within the casing
in axial alignment with said inlet and outlet
openings and arranged to form a common di-.
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viding wall between two similar juxtaposed
chambers each having a front wall section spac-
edly positioned adjacent to said main inléet open-
ing which wall section is provided with a cham-
ber inlet port, and a rear wall section spacedly
positioned adjacent to said main outlet opening
which wall section is provided with a chamber
outlet port; a strainer element removably seated
in each of said chambers between the inlet and
outlet ports thereof so as to effect straining of
the liquid flowing through the chambers; a disc-
like valve member arranged to be rotatably seated
against said front wall sections of the chambers
in overlapping relationship with respect to the
two chamber inlet ports, which member is pro-
vided with an aperture adapted to be brought into
registry with one or the other of said inlet ports
by rotary movement of the valve member; s disc-
like valve member arranged to be rotatably seated
against said rear wall sections of the chambers
in overlapping relationship with respect to the two
chamber outlet ports, which member is provided
with an aperture adapted to be brought into reg-
istry with one or the other of said outlet ports by

rotary movement of the valve member; a shaft o

rotatably mounted within the casing; two semi-
circular elements that are respectively secured
to the ends of said shaft, which elements are
provided with hubs on which the valve members
are concentrically supported in such manner as
to maintain them in said seated relationship
with the apertures thereof positioned in align-
ment relative to each other; a notch formed in
each of said semi-circular elements; an integral
projection extending laterally from each of the
valve members through and beyond the notch of
the elements; movement limiting means on the
inside of said unit casing arranged to be engaged
by said valve member projections and positioned
to effect stopping of the valve members when the
apertures thereof are in registry with the ports
of one or the other of said chambers; means con~
necting the shaft and elements to effect rotary
movement thereof in unison; and means adapted
to impart rotary movement to the shaft so that
the aligned apertures of the valve members will
effect opening of the inlet and outlet ports on
one of said chambers while the valve member
portions opposite to said apertures will effect clos-
ing of the inlet and outlet ports of the other
chamber.

6. A liquid strainer unit of the character de-
scribed comprising: a unit casing having a main
inlet and a main outlet opening; a vertically ex-
tending wall centrally located within the casing
in axial alignment with said inlet and outlet
openings and arranged to form a common di-
viding wall between two similar juxtaposed
chambers each having a front wall section spac-
edly positioned adjacent to said main inlet open-
ing which wall section is provided with a cham-
ber inlet port, and a rear wall section spacedly
positioned adjacent to said main outlet opening
which wall section is provided with a chamber
outlet port; a strainer element removably seated
in each of said chambers between the inlet and
outlet ports thereof so as to effect straining of the
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liquid flowing through the chambers: a disc-like
valve member arranged to be rotatably seated
against said front wall sections of the chambers
In overlapping relationship with respect to the
two chamber inlet ports, which member is pro-
vided with an aperture adapted to be brought into
registry with one or the other of said inlet ports
by rotary movement of the valve member; a disc-
like valve member arranged to be rotatably seated
against said rear wall sections of the chambers
in overlapping relationship with respect to the
two chamber outlet ports which member is pro-
vided with an aperture adapted to be brought into
registry with one or the other of said outlet ports
by rotary movement of the valve member; a
shaft rotatably mounted within the casing; two
separate elements each respectively secured to
one end of said shaft, which elements are pro-
vided with hubs on which the valve members
are concentrically supported in such manner as
to maintain them in said seated relationship with
the apertures thereof positioned in alignment
relative to each other and so that the valve mem-
bers are limitedly slidable on the element hubs
in an axial direction; means connecting said ele-
ments and valve members to effect rotary move-
ment thereof in unison; means connecting the
shaft and elements to effect rotary movement
thereof in unison; an integral projection extend-
ing laterally from each of the valve members;
cam means on the inside of said unit casing
adapted to be engaged by the tips of the valve
member projections at the end of the rotary
movement of the valve members in either direc-
tion, which cam means is adapted to effect slid-
ing movement of the valve members on the hubs
of the elements during the final increment of ro-
tary movement of the valve members, thereby to
sealingly press the latter against their seating
surfaces; and means adapted to impart rotary
movement to the shaft so that the aligned aper-
tures of the valve members will effect opening
of the inlet and outlet ports of one of said cham-
bers while the valve member portions opposite to
said apertures will effect closing of the inlet and
outlet ports of the other chamber.
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