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7o all whom it may concern:

Be it known that I, Evcene Roperts, ‘4
citizen of the United States, and resident of
Salt Lake City, State of Utah, have in-
vented certain new and useful Improve-
ments in Rotary Pumps, of which the fol-
lowing is a specification. )

This invention relates.to rotary pumps,
and is intended to provide a simple and effi-
clent device of this kind utilizing a very
small number of working parts, and dis-
pensing with special valve mechanism in
order to insure reliability of action and free-
dom from troubles due to disarrangement
or maladjustment of valve mechanism.

One of the leading features of the inven-
tion consists in the construction of a casing,
a.rotor element, and a plurality of series ot
moving vanes, the corresponding vamnes ot
the respective series being interconnected

for mutual control, while at the same time:

performing their normal function of acting

upon or expelling the column of fluid; This

and other features of the invention' will be
particularly described "in  the following

“specification and will be . defined in the

claims annexed héreto. .

It will be understood that while the device
embodying the principles of this construc-
tion is shown and described herein as a' ro-
tary pump, the same underlying principles
of construction are applicable for use in"de-
vices for metering fluids, or in fluid pressure
motors, or engines, and therefore that the
invention is not to be limited to its use as
a pump.

In the accompanying drawings I have

shown a simple form of construction illus-
trating the principles of this'invention as
applied to a feed pump, in which— '

Ifigure 1 is a side elevation of the com-
plete device, the pump portion being shown
in central vertical section:

Fig. 2 is an elevation taken on the plane
indicated by sectional line 22 of Fig: 1.+~

Fig. 3 is a similar view on sectional line
3—3 of Tig. 1. ,

Fig. 4 is a vertical central section similar
to Fig. 1 with the rotating drum or member
removed to show -the construction of the
casing. s

Fig. 5 is a front elevation of the casing
shown in Fig. 4. ‘

The construction shown comprises gen-
erally speaking, an approximately cylindri-

cal casing partly sub-divided into concentric
side by side cylindrical chambers A and B
provided with suitable inlet and outlet ports
and passages as will be hereinafter ex-
plained, in which casing is mounted a ro-
tatable member or drum carrying near its
periphery a series of symmetrically arranged
vane shafts parallel to the axis of rotation
of the drum and having a plurality of vanes
mounted on each vane shaft and disposed at
an angular relationship to each other so that
one vane acts not only to expel the body of
water in advance of it, but also serves to con-
trol ‘the action of the companion vane or
vanes, and in turnbe controlled by said
vane so.that it alternately folds within the
periphery of the drum and is extended be-
yond said periphery.

Coming now to a detail description of the
construction shown in the drawings, I will
first describe the casing in which the rotary
drum is mounted, with reference more partic-
ularly to the views shown in Figs. 4 and 1,
as well as in Figs. 2 and 8. The cast metal
casing D is formed at its bottom with two,
in this case approximately semi-circular in-
let ports:A’, B’, separated from each other
by an intervening partition or web C’ and is
provided with a series of bolt holes m to
which may be applied the connecting flange
of alarge inlet or feed pipe. The top of the

casing is formed in a similar manner with

two side by side outlet ports A2, B2, sepa-
rated from each other by a web or partition
C?, and provided with bolt tapped holes m’,
m/’, to permit the bolting of the flange of a
common outlet pipe to-the top of the casing!
The interior cylindrical bore of the casing
is preferably fitted “with metallic’ lining
rings a, b, fitted snugly: therein; This in-
terior cylindrical chamber is divided at its
peripheral portion by a partition ring and
into the opposite ends of the cylinder are
fitted similar rings ¢’, ’, which may for the
sake of economy be made in the form of
channel rings. This construction provides
two parallel peripheral troughs of cylindri-
cal shape, corresponding to the width of the
planetary vanes presently to be described.
The fluid inlet passage A’, conducts the
water through the port ¢* into one of these
annular troughs, while inlet passage B’ con-
ducts the inflowing fluid through port 5+,
into the other annular trough. Opposite to
the inlet port a*, is an outlet port a° through
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which the discharged fluid passes into exit
passage A?, after it has passed around the
lower half of the annular passage formed
between the casing and the lower side of the
revolving drum. Similarly the liquid enter-
ing through port 0* flows around the upper

half of the annular passage B and through-
the outlet port b° into the outlet passage B*.

In order to act upon the vanes and cause
them to turn on their axis so as to fold with-
in the peripheral or vane recesses, I provide
an approximately semi-circular ring or abut-
ment a2, preferably of hollow or channel
construction, which fills the greater portion
of the upper half of the annular trough or
passage A Dbetween the upper edges of the
inlet port «* and the outlet port «°. This
abutment ring at either end is provided with
crescent shaped projecting ribs «* which
form a sort of grating or open bridge across

the ports @, a® so as to allow the flow of

water through said ports, while at the same
time having a cam-like action on the out-

“wardly projecting ends of the vanes as they

pass over said ports.

Similarly the annular trough B is pro-
vided with a filling or abutment ring 6% in its
lower portion so as to occupy the annular
space between the lining ring o and the
lower side of the drum periphery, and is

provided with crescent shaped extension

ribs 4? forming gratings or bridges across
the ports 0% 0° so as to engage the outer
ends of the projecting vanes at these points.

The abutment rings ¢?, 0% are secured in
any suitable manner such as by fastening
pins (see Figs. 1 and 4), to the rings'a’, o', ¢,
to prevent any circumferential displacement
or shifting movement. '

The rotary element or drum as shown in
the drawings comprises a built-up or.com-
posite structure because such construction
facilitates the machining of the parts, but
when assembled together it is.in function
but a single drum or wheel structure acting
precisely as if it were cast integral or in one
piece.

As shown the drum comprises two spiders
or cylindrical members a2, 6?2, formed with
symmetrically - arranged peripheral vane
pockets or recesses a*, 0!, respectively.
For lightening the drum the intermediate
portions between the hub, the periphery and
the adjacent vane recesses may be cored or
cast hollow. These spiders or drum sections
are firmly bolted to each other and to an
intermediate. plate or disk ¢, the outside
disks or heads @, 0*°, by means of bolts ¢*
and, supplemental bolts ¢*2.

Near the periphery of the dram and mid-
way between the peripheral edges of the
pockets @, b*, are mounted rotary shafts g
on which are secured vanes or blades of a
flattened elliptical cross section in the ends
of which are inserted bearing strips €, f% of

1,279,913

- hard rubber or other suitable material, to

form a contact with the inside wall-of-the
surrounding casing. The vanes and shafts
are symmetrically arranged with reference
to the central axis of rotation, and are di-
mensioned so that when in folded or closed
position: their outer sides form a continua-
tion of the periphery of the drum, and their
opposite ends are in close contact with the
opposed portions of the interior surface of
the pockets or recesses. When the vanes are
in extended or racial position the inner end
of the vane has a close bearing contact
against the middle portion or bottom part
of the wall of the recess, while the outer

end of the vane is in close contact with the

inside face of the casing formed, in" this
case, by one of the lining rings. The curved
walls of the recess intermediate of the bot-
tom portion and their outer edge portions,
are preferably curved outwardly farther
away from the vane axis so that there will
be no frictional contact at these intermedi-
ate points. ¥

The central shaft o passes through the
central bore of the drum and is keyed thereto
in any suitable manner. Suitable oil pas-
sages 0%, 0% are provided through the shaft
and drum heads to maintain lubrication of
the vane shafts ¢. The shaft o may be
driven in any suitable manner as by belt
pulley o°, secured on the outside extension of
the shaft which is supported by brackets or
standards ¢°, carrying suitable shaft bear-
ings. The standards o° and the casing of
the pump may for convenience be mount-
ed upon a suitable base or bed-plate 0.

Operating as a pump, the drum and shaft,
according to the views shown in Figs. 2 and
3, rotate in a contra-clockwise direction.
Referring now to the vane e and the vane
companion f shown in dotted lines just ap-
proaching the inlet port @*, and the outlet
port &° it will be seen that this particular
vane / begins to ride against the thin end
portion of the crescent shaped ribs or graf-
ing 0% which causes it as well as its shaft
¢ and its companion vane ¢ to rotate 1 a
clockwise direction, that is reverse to the
direction of rotation of the drum. By the
time this vane f reaches the end of the grat-
ing at the full thickness of the abutment
member 0%, it is folded entirely within its
vane recess so that it is in closed circumfer-
ential position, while its companion vane e
has been turned from the circumferential or
closed position to the open or extended posi-
tion as exemplified in the lowermeost vane ¢
of Fig. 2. While the vane f was riding up
on the converging ribs * of its grating, the
vane ¢ was riding down on-the diverging
surface s of its ribs @® so that after the vane
¢ has cleared its inlet port a* it completely
bridges across the annular space between the
periphery of the drum and the inside sur-
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face of the surrounding casing thus acting
at the same time to expel or push forward

~toward the outlet opening a° the column of
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water in advance of itself while drawing in a
column of water behind. -itself through the
inlet port a* which latter column of water
will in turn be expelled through the outlet
port @® by means of the next following vane.

As . each successive vane approaches its -

own outlet port, it will be engaged by the ribs
of its co-acting grating which converge to-
ward the drum and thus it will be folded

‘into closed or circumferential position while

at the same time acting through the medium
of the common vane shaft to open or extend
its companion vane.

The pumping operation is therefore con-

‘tinuous or uninterrupted so long as the drim

rotates. :

When the device is intended to act as a
meter the water under a suitable head presses
against. the rear face of each successive vane
thereby driving the drum forward until the
next succeeding vane comes into play on the
farther side of the inlet opening and in that
case the shaft becomes a driven shaft in-
stead of a drive shaft to which may be ap-
plied any suitable indicating mechanism.
The ends of the casing are closed by suitable
heads ¢'?, ¢*%, each of which are formed with
central bearing hubs for supporting the cen-
tral shaft .o. ) S

The built-up construction of the rotary
element and of the casing is advantageous
not only for the purpose of construction and
manufacture, but also because it permits re-
placement of worn parts at a minimum of
expense. ‘

What T claim is: :

1. A rotary pump embracing in- its con-
struction a rotor, an inclosing casing, plural
series of vanes mounted in said rotor and
shiftable from operative position to expel
fluid from the casing to closed position with-
in the rotor, the individual vanes of one se-
ries being connected with corresponding
vanes of the other series, whereby said vanes
mutually control each other, substantially as
described.

2. The combination of a casing, a rotor

mounted inside the casing to leave plural
piston chambers extending partly around its
periphery on opposite sides of the rotor, a
corresponding series of vanes operatively
mounted in said rotor in offset planes cor-
responding to said piston chambers, said
vanes being interconnected for mutual con-
trol and acting to alternately expel the fluid
admitted into the respective piston cham-
bers, substantially as described. :

3. The combination of a rotor, two sets of
vanes pivotally mounted therein, the indi-
vidual vanes of each set being connected
with the corresponding vanes of the other
sep for mutual control and operation, and a

a8

surrounding casing whose periphera] . wall -
forms -in connection with said rotor, two.

relatively offset piston passages whose pe-
ripheral walls control the movement of said
vanes about their pivotal axes to draw in
and expel a supply of fluid, substantially as
described. 3 “ ,

4. The combination of a casing, a ‘rotor
centrally mounted therein, said casing being
provided with two peripheral passages dis-
posed on opposite sides of the rotor and in
axial offset planes, two series of pivotal
vanes mounted to fold within the circumfer-
ence of said rotor when closed, and to bridge
across the peripheral passages when: open,
the corresponding vanes of each series being
secured to a common shaft, the inside wallg
of said casing being designed to maintain a
constant controlling contact with the vanes
whereby the vanes are alternately shifted
from open to closed position, substantially
as described.

5. The combination of a rotary cylindri-
cal member provided with two or more se-
ries of vane-containing poclets arranged
side by side and separated from each other

by an intermediate partition, a series of -

rotary shafts rotatably mounted to extend
in an axial direction through said partition
into the adjacent pockets, a plurality of
vanes secured to said shafts in pairs, each
pair being angularly disposed in relation to
each other so that when one vane is folded
within its pocket, the companion vane is ex-
tended to project beyond the pocket, a sur-
rounding casing provided with inlet and out-
let ports and passages, and having also pis-
ton passages extending partway around the
periphery of the rotary member, and on op-
posite sides thereof in offset planes, and
curved guide ribs arranged over the inlet
and outlet ports of the piston Passages be-
tween the rotary member and the surround-
Ing casing, to codperate with the vanes in
order to" shift the vanes alternately from
operative to inoperative position, substan-
stantially as described.

6. The combination of a central shaft, a
rotor having series of symmetrically ar-

ranged cylindrical pockets arranged side by

side, corresponding series of planetary vanes
mounted in said pockets so as to lie entirely
within said pockets when in - closed position
and partly extending beyond said pockets
when in extended or radial position, an en-
circling casing of larger diameter than said
rotary member, so as to leave an annular
clearance space between the casing and said
member which is bridged across by the vanes
when in radial or extended position, vane-
engaging members disposed inside the cas-
ing and outside the periphery of the rotary
member to rotate the successive vanes from
extended to closed position, and means for
interconnecting the vanes of one series with
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the corresponding vanes of the other serles,
so'as to transmit a rotary movement of each
vane to its companion vane, the casing be-
ing provided with plural series of inlet and

outlet passages whereby each set of vanes-
acts upon a different body of fluid passing.

through the casing, substantially as de-
seribed.

7. The combination of a hollow casing
provided with a removable cylindrical lin-
mg and with end closing heads and having
its peripheral portion sub-divided into an-
nular trough-like passages or channels, seg-
mental abutment members located in the re-
spective channels on opposite sides of the
center, and provided with tapered extension
ribs forming an open grating over inlet and
outlet passages, a rotatable drum provided

with two or more series of planetary vanes:

dimensioned and located to alternately fold
within the periphery of the drum, and to ex-
tend beyond said periphery to the encircling
wall of said peripheral channels, substan-
tially as described. _

8."A rotor element for a pump or meter,
embracing in its construction a cylindrical
drum provided with two or more sets of pe-
ripheral pockets or recesses arranged re-
spectively side by side, and separated by an
intermediate diaphragm or partition, plural
series of planetary vanes mounted in said
peripheral recesses, the individual vanes of
one series being interconnected with the in-
dividual vanes of the other series, and being
disposed respectively at right angles there-
to, substantially as described.

9. A rotor element for a device of the
class described, made in sections comprising

a central circular plate or«diaphragm, a pair-

of cylindrical drums provided with sym-
metrically arranged peripheral recesses or
pockets, circular end heads, and means for
securing together the end heads, the central
plate and the recessed drums with the re-
cesses in.each drum in alinement with the re-
cesses of the other drum, a series of parallel
shafts rotatably mounted in the central
plate or diaphragm, each having secured to
its opposite ends, vanes or blades disposed
at right angles to each other, substantially
as described.

10. A casing for a rotatable drum carry-
ing planetary vanes, embracing in its con-
struction an outer cylindrical casing pro-
vided with a removable lining, said casing

being formed with plural series of inlet and:

outlet ports and passages, a pair of seg-

Copies of this patent may be obtained for five cents each, by addreéslng’ the “Commissioner of Patents.”
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mental abutments arranged inside said -cas-

ing ‘in its pevipheral portion on opposite -
60

sides -of the center, and in‘offset planes, and
tapered rib members forming continuations

of said abutments, projecting across the in-~

let and outlet ports, substantially as de-
seribed. - R '
11. The combination of a hollow casing
provided with a cylindrical lining, a rotary
member centrally mounted therein to leave
an annular clearance between its periphery

and said lining, a plurality of vanes or blades -

mounted in peripheral recesses formed In
said rotary member, a segmental abutment

disposed to close the annular space on- one -
side of the center between the inlet and out-:

let ports of said casing, and tapered vane-
engaging members extending from the ends
of said abutment across the inlet and out-
let ports of the casing in order to turn the
vanes successively on their axes, while al-
lowing the liquid to pass through said inlet
and outlet ports, substantially as described.

12. The combination of a hollow" casing
formed with a plurality of interior piston

chambers arranged’ side by side and- with"
individual adjacent inlet passages and simi-
‘85
flow of fluid ‘to the several piston cham- .

lar outlet passages for the inflow and out-

bers, a plurality of rotary members mounted

in the respective piston chambers to leave:

an annular clearance space forming a pis-
ton passage around one side of each rotary
member, and plahetary vanes mounted in
each rvotary member and acting alternately
to ‘bridge across the annular piston passages
and fold within the respective rotary mem-
bers, the corresponding vanes of each mem-
ber operating in alternation, substantially
as described. R

13. The combination: of a hollow casing
provided ‘with® a- pair of approximately
cylindrical’ chambers disposed side by side,
inlet passages for the respective chambers
to admit fluid upon opposite sides of the
center, outlet passages for the respective
chambers for taking off fluid from the op-
posite sides of respective chambers, and a ro-
tary member centrally mounted in said
chambers, and sets of coacting planetary
vanes carried by said rotary member, and
means for successively shifting said vanes
in alternation from operative to inoperative
position. . ‘ S

In witness whereof, I have subscribed the
above -specification.

EUGENE ROBERTS.

Washington, D. C.” :
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