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1

In. my patent application Serial No. 468,370,
issued ‘as Patent No. 2,426,361, there is se - forth
a mechanism for variable delivery bumps or like
power devices, of rotary type and embodyinhg cofi-
centrically rotating elements which have an oscil-
Iating movement with respect to each other, Thé
present invention carries this type of construc-
tion further, and-in particulal provides for high
pressure_delivery in which ‘there is no ‘surge or
pulsation, and in, which particular convenience
v Sy e Sl iase
from. the following descriptior
o the accomplishment, of the foregoin,
related ends, the invention, then, comprises the
features hereinafter, fully described, and particti-
arly pointed out in the claims, the following de-
seription and the annexed drawings setting forth
in detail certain ‘iilustrative embodim nts of the
invention, these beéing indicative, however, of. but
a_few of the various ¥ in which the principle
of the invention’ Lo
In said annexed drawing
Fig, 1 is an axial sectional view, partly.in ele-
vation, showing an embodiment of. the inveriti on;
Figs, 2-5 inclusive are transverse Sectional de-
tails taken on planes substantially at A, B, C anid
D, respectively, Fig. 13
Fig. 6 is a fragmentary transverse sec
view taken on the plane substantially”ind
by Tins VIV Flg 1
Fig. 7 is an axial sectional view of a further
modtfcation: and , Iurbaer
Fig. 8s a transverse sectional view of the same:
In general, the constructioll involves a Hous-
irig in which is 3 fixéd shaft and a drivé shaft ih

axial ali

iment therewith, and sets 6f ‘concentrie
ihper and outer rotors, and control fings, the
latter being adjustable eccentrically of-the Totors.

As shown in Fig.'1,"thé housing 2 ‘ot generally
cylindrical form, integral of in sections as de-
sired, is closed by énd members 3, 4, the formier
carrying a fixed shaft 5, and a drive shaft § beig
journaléd in the member 4, in axial alighment
with the fiked shaft §, and havifig bearitig en-
gagement with thé énd thereof, as for instance
By rollér bearings 1. Fastened to the inher end
of the drive shaft 8 is an extension 8 to which is
secured a sleeve 8 by neéanis of a collar 10 and

suitable screws and keys, detail ‘of Which it I8
unnecessary to show, and carried by such sleéve
are inner rotor members 12 , alongside each other
and between the collar 10 “and a member 14
against the énd bearing. 'The inher Yotors 12
have radially projecting arms' I5, and these are
orientéd at arcuate distanices from each “other.
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As shown more clearly in the. transverse section
of Fig. 9, these ihner ‘fotors Have projecting vane-
pistoris 16 at aiametrically opposite  points, and
in such pistons afe bores 11 which allow com-
munication with the ports 18 in the sleeve 8. The

* fixed shaft 5 is provided- with openings’ 20. which

commuhicaté with openings 22.externally for. ifi-
16t afid discharge of “fiiiid, and.a partition 23.is
in tHe shaft 5; suitably $haped that. the various
portions of its extent separate the inlet'and out-
16t pagsagewdys, while allowing’ the “rotating
sleéve § 4s driven by the drive shaft '8, to ap-

propriately move its. ports into communication

with' the inlet and- outlet passageways.
Surroiinding each’ infer “rotor 12. is" an outer
gain have radially projéct-

‘he Tignt thereof, bed
g, & .’ "The outer rotors ‘have chiam-
bers cotresponding generally o the vane:pistons
{6, anid- sufficiently longer fo allow the desired
relative movement for pumping, the rélationship
bemg such a§ Shown' for the vane-pistons” and
chambers of the rotors. 127 and 26”in Fig. 8. “Out-
side " of ‘the sets of ‘totors ‘are contrdl rings 30,
i1 , with ball bearirigs in a”ear-
rier ring 31." Exte 4t dismetrally ‘opposite
pointy from the Tatter ‘are stéms 32,783 “which
pass. through suitable beafings in the housing
2, and the stém 32 i§ "provided with ‘seFEw-
threaded engagement 35 in the housing “wall,
whereby to allow adfustment of the eafrier ring
81 and its contained control rings 30 transversely
with respect to the shaft 8. = A lock niit 36 serves
t6 lock the stem 1 the desired pesition. ~ ="~
"~ frxfending fiom a 1ig of the inside of a control
ring 30 is 3 Tink 38 Which'i§ between and pivotally
connects t6 an arm 157of an innér rotor and the
énd Triember 14, by a Suitable pin "40. " Similarly,
a link ‘conriécts from a lug on the other control
ring 30 to the arm of ifs adjacetit inter rotor.
Siich corinection, being anguldr to that of the
first rotor, is Hot seen on’Fig: 1. The character
of. these links will be more fully understood from
their appeatance i side elevation as Showtl it
Fit. 8, these being geneérally similar in all forms
of the invention. ARGHher link'42 conriects from
an internal Tug on contiol rifig 30 to & radial arm
96 of an outér rotor 25.° These links being the
same as in the form of the invention shown in
nic. 8, their arrahgement of connection” will' be
6 that; figure,
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With such arrangement, the inner rotors and the
outer rotors are connected to the control rings by
respective links, and while the entire assemblage
rotates with the drive shaft within the mounting
ring or casing 31, the latter is capable of being
positioned more or:less eccentrically to. the axis
of the drive shaft, the link connections permit-
ting such relative position and having the effect
of accelerating and decelerating the rate of rela-
tive movement of the inner rotor pistons. As
shown in Fig. 7, the housing 2’ is of 3 size to con-
tain a larger number of sets of concentric rotors
and control rings, five such sets being shown for
illustration. And, again, the end member 38’ has
a fixed shaft 8’ with respective passages for inlet
and outlet of fluid, and ports {8’ at appropriate
points for each set, and again the drive shaft 6~
is in axial alignment, and is mounted with rela-
tion to the fixed shaft by suitable ball bearing 7,
which may be held by an: end cap T’’. Again,
there is secured to the drive shaft 6’ a sleeve 9,
this being secured, as by suitable keys I1 and
collar member 19’; to the drive shaft 8. - In effect,
the collar {8’ is integral with the drive shaft,
being fastened thereto by suitable screws or the
like, and an opening-13 may be provided if de-
sired for lubricant admission. On the sleeve 9’
are inner rotors 12’; five of these being shown,
and surrounding each inner rotor is an outer
rotor 25’, these having radially extending arms
26’. - Between each set of an inner and outer
rotor is a separating plate 27, having a radially
projecting lug 27e. In turn, surrounding each
set of inner and outer rotors is a corresponding
control ring 30’, these being enclosed in the ring
member 3i’,. The latter is inside carrier means
3ia which is in fact the casing therefor and which
has stems 32/, 33’, projecting at diametrally op-
posite points, and preferably connected by pins
34 through lugs on extensions 3{a. Stem 32’ is
provided - with a screw-threaded bushing 35’
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nut 36’ permits locking in desired position of
adjustment. - L -

The inner rotors 12’ and adjacent separating
plates 27 are held together by suitable means. as
bolts or screws. 29, Fig. 8, from the end collars
therethrough. From an external lug on each
separating plate a link 38’ pivotally connects to
an internal lug on the corresponding control ring
30’, such link being cut in section in Fig. 8, and
from each radially projecting arm 26’ of the
outer rotors 25’, a link 42 pivotally connects to
an-internal lug on the same control ring. The
links of the separating plates are spaced apart
arcuately -around- the inner circumference of the
control rings, and similarly the links of the outer
rotors are spaced arcuately. Thus, each control
link is connected to its adjacent outer rotor sep-
arating plate and inner rotor assembly.

As readilyunderstood, with the drive shaft in
operation, .and fluid supplied ‘through the feed
inlet, the sleeve rotating about the fixed ‘shaft
successively ports for inlet and outlet communi-
cation with the chambers in the outer rotor,
and the vane-pistons therein correspondingly
forward the fluid. Thus, with five sets of piston-
chamber rotors 25’ and inner vane-piston rotors
12’, Fig. 7, spaced around the 360° of perimeter,
a rapid succession -of discharges of fluid is pro-
vided in each rotation; and at the instant with
the parts and the positions shown, -the first pair
of rotors 25°, 12/, at the left is in the late stage
of discharging fluid from the vane-piston through
its port 18’ into the inclined channel leading
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within to the discharge duct (in Fig. 7 the upper
one) ; while the next set of rotors, advanced by
72°, is in the first stage of taking in fluid from
the feed inlet side; and the middle set of rotors
as shown in the fransverse section at Fig. 8 is in
mid-position, taking in feed; and the further two
sets of rotors correspondingly are advanced in
discharge stage. With such a close series of dis-
charges, the oufput streamn is freed from the
marked pulsations which are characteristic of
simpler unit pumps. By reason of the plurality
of sets of such pumping elements, particularly
smooth high pressure discharge may be had, and
the device operates without vibration.

“The circumferential channels 21 in the outer
surface of the fixed shaft communicating the in-
take and delivery passages with the ports in the
form in Fig. 1, are arcuate, less than 180° in ex-
tent, and the bores or passages in the vane-
pistons permit utilizing. the fuil bumping stroks
of the pistons and prevent throttling or partial
closing of the ports near the end of stroke. By
connecting the rotors to the eccentrically mount-
ed control rings at arcuately spaced points, the
movement of a piston is non-coincident in phase
or out of phase with that of another, and the
eccentric connection, which can be adjusted from
zero to maximum, ocecasions a faster rate of travel
of the pistons in the mid-portion of their stroks
than near the ends, as detailed in my aforemen-
tioned application Serial No. 468,370, issued as
Patent No. 2,426,361, of which this application is
a continuation in part and as to common sub-
jeet matter. . .

Other modes of applying the prineciple of the
invention 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 employed. }

I therefore particularly. point out and dis-
tinetly claim as my invention: i . :

1. In a pump, a housing, a plurality of sets of
concentric rotary members, interfitting abut-
ments on each set of said members forming
arcuately shaped displacement chambers between
the rotary members of each set, motion trans-
mitting. means surrounding and connected to the
rotary members for accelerating and decelerating
the rate of rotation of each one of saig rotary
members of each set with.respect to.the other
of said rotary members of the said set, and ad-
justing means therefor comprising diamstrieaily
attached stems projecting through the housing
walls, one stem having threaded engagemsnt with
said housing and having locking means in asso-
ciation, and the other stem being smooth and
axially slidable, o : : .

2. In a pump, a plurality of sets of concentric
rotary members, -interfitting abutments on each
set of said members forming arcuately shaped
displacement chambers and vane-pistons there-
in having arcuate bores for passage of fluid, and
motion  transmitting  means surrounding and
connected to the rotary members for accelerating
and decelerating the rate of rotation of each one
of said rotary members of each set with respect
to the other of said rotary members of the same
set, said motion transmitting means being con-
nected to one of said sets at a point angularly
removed from the point of connection to the
other of said sets, whereby the movement of said
rotary members of one set with respect to each
other are out of phase with - the corresponding
mgvement, of said rotary members of the. other
set.
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3, Tir o pump; & housing; inner-rotors each hav-
ing'a plurality of pistons thereon; axially: spaced
ffom each other, outer rotors- concentric with
saidi inner: rotors- and having chambers: for re-
ceiving said pistons; rotatable rings mounted. sur-
rounding and’ eccentrically of’ said roters; and
connecting arms between said: inner rotor and
said rings and between said rings and-said outer
rotors,; said connecting arms being connected-to
said inner rotor at arcuately spaced points where-
by the eycle- of alternating movement imparted
to- one of said pistons is' non-coincident with
that of another of said pistons; and-means con-
nected: to said rings to adjust” their eccentriciby
and- vary the capacity of the pump comprising
diametrically attached stems projecting through
the-heusing walls, one-said stem having threaded
engagement with said housing and having lock-
ing means in.association; and the other stem be-
ing smooth and axially slidable. L

4. In a pump, a housing, concentric rotors,
driving means for imparting a relative oscillation
to said rotors, arcuately shaped pistons carried
by one of said rotors, arcuately shaped cham-
bers carried: by the other of said rotors for re-
ceiving said pistons, a fixed shaft supporting said
rotors, intake and delivery. passages within said
shaft, and passages in said pistons adapted to
place said intake and delivery passages in com-
munication: with said chambers, said piston pas-
sages leading from the arcuate end of said pis-
tans to the-arcuate mid-point thereof, and means
projecting: diametrically at both. sides  through
the housing for supporting and -adjusting the
eccentricity of the rotors in the: housing to vary
the capacity of the pump, comprising two stems,
one having screw threaded engagement with the
housing. wall and having: locking means in asso-
ciation, and. the other. stem: being smooth and
axially slidable. S

5. In a pump, a housing, concentric rotors, -

driving means for imparting a relative oscillation
to said rotors, arcuately shaped pistons carried
by one of said rotors, arcuately shaped chambers
carried by the other of said rotors for receiving
said pistons, a fixed shaft supporting said rotors,
intake and delivery passages within said shaft,
cirewmnferentially disposed channels in the outer
surface of said shaft, said channels communicat-
ing with said intake and delivery passages and
peing of less than 180° circumferential extent,
and passages in said pistons adapted to place
said channels in communication with said cham-
bers, said piston passages leading from the arcu-
ate end of said pistons to the arcuate mid-point
thereof, said driving means including means sur-
rounding and carrying said rotors, and means
for adjusting the relative oscillation of the ro-
tors to thereby vary the capacity of the pumb
including diametrically attached stems from said
means surrounding and carrying the rotors pro-
jecting through the housing, one stem being
smooth and axially slidable and the other stem
having screw-threaded engagement with the
housing wall and being provided with locking
means.

6. In a pump, a housing, concentric rotors,
driving means for imparting a relative oscillation
to said rotors, arcuately shaped pistons carried
by one of said rotors, arcuately shaped chambers
carried by the other of said rotors for receiving
said pistons, a fixed shaft supporting said rotors,
intake and delivery passages within said shaft,
circumferentially disposed channels in the outer
surface of said shaft, said channels communicat-
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ing with: said. intake and. delivery. passages: and
being: located on: diametrically opposite-sides: of.
said:shaft; for -said intake-and: delivery passages.
and passages. in: said: pistons. adapted to blace
said-channels-in communication with said cham-
bers, said: piston passages leading from the ar=
cuate end of said pistons to the-arcuate mid-point
thereof, there being two-of said piston passages
in- each. piston, each:piston passage leading from
an opposite arcuate: side-of each: piston and- be~
ing in radial alignment with one of said chan-
nels, respectively, and means: projecting diamet-
rically at both sides. through the: houging for sup-
porting and adjusting the-eccentricity of the ro-
tors-in the housing and thereby vary the capacity
of the pump; comprising two. stems, one having
serew. threaded engagement with the: housing
wall: and having locking means i association;
and’ the other stem being smooth and axially
slidable.

7. Tn @ device of the character described, a
housing; & plurality of concentric inner and cuter
rotors with coactiing: pistons. and chambers, a
plurality. of rotatable control rings surrounding
said: rotors, a casing surrounding and support-
ing-said rings, and: means-for adjusting said cas-
ing transversely to the axis of said rotors, said
means. including: stems. connected to said casing
at diametrically opposite: points and guided in
openings in said housing; & serew-threaded bush-
ing’ on one of said stems engaging the housing,
and- a coacting lock nut for securing- the casing
in desired. position; the. other said stem bheing
smooth for sliding axially.

8. In a device of the. character. described, a
housing, a fixed shaft therein with axial bores
for inlet and outlet. of fluid, a drive shaft in axial
aiignment: with said fixed shafts, ports and ar-
cuate grooves. conneciing to said ports in said
fixed shaft, a sleeve. about said fixed shaft hav-
ing grooves and ports and being connected o said
drive shaft, a plurality of inner rotors about said
sleeve and being connected to said drive shaft and
having arcuate piston projections, an outer rotor
about each said inner rotor and having arcuate
chambers for said pistons, separating plates be-
tween the assemblies of rotors and heing con-
nected to the inner rotors, a control ring sur-
rounding each such assembly of inner and outer
rotors, means mounting the control rings, stems
extending from said means at diametrically op-
posite points and guided in openings in said hous-
ing for adjustment whereby to vary the eccen-
tricity of the control rings to vary the capacity
of the pump, one stem having threaded engage-
ment with the housing wall, locking means coact-
ing with said stem, and links connecting each
said control ring with its facing outer rotor and
with an adjacent separating plate, said links be-
ing arcuately spaced.

9. ITn a device of the character described, a
housing, a fixed shaft therein with axial bores for
inlet and outlet of fluid, a drive shaft in axial
alisnment with said fixed shaft, ports and ar-
cuate grooves communicating with said ports on
said fixed shaft, a sleeve about said fixed shaft
having grooves and ports and being connected to
said drive shaft, a plurality of inner rotors about
said  sleeve and being connected to said drive
shaft and having arcuate piston projections, an
outer rotor about each said inner rotor and hav-
ing arcuate chambers for said pistons, separat-
ing plates between the assemblies of inner and
outer rotors and being connected fo the inner
rotors, a control ring surrounding each such as-
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sembly of inner and outer rotors, a generally
cylindrical casing surrounding said control rings,
means mounting the control rings, stems con-
nected to said means at diametrically opposite
points and guided in openings in said housing for
adjustment of the position of said casing to vary
its eccentricity and thereby vary the capacity
of the pump, including a bushing in screw-
threaded engagement with the housing, and links

connecting each said control ring with its adja-

cent outer rotor and with the adjacent separat-
ing plate, said links being arcuately spaced.

10. In a device of the character described, a
housing, a fixed shaft therein with axial bores for
inlet and outlet of fluid, a drive shaft in axial
alignment with said fixed shaft, ports and arcuate
grooves communicating with said ports on said
fixed shaft, a sleeve about said fixed shaft hav-
ing grooves and ports and being connected to
said drive shaft, a plurality of inner rotors about
said sleeve and having arcuate piston projections
and being connected to said sleeve, an outer rotor
about each said inner rotor and having arcuate
chambers for said pistons, separating plates be-
tween the assemblies of inner and outer rotors
and being connected to the inner rotors, a con-
trol ring surrounding each such assembly of in-
ner and outer rotors, a casing surrounding said
control rings, stems having pinned connections
to said casing at diametrically opposite points
and guided in openings in said housing, and one
such stem being provided with a screw-threaded
bushing engaging the housing wall and having a
lock nut, whereby to vary the eccentricity of the
casing and vary the capacity of the pump.

11. In a device of the character described, a
housing, a fixed shaft therein with axial bores for
inlet and outlet of fluid, a drive shaft in axial
alignment with said fixed shaft, ports and arcuate
grooves communicating with said ports on said
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fixed shaft, a sleeve about said fixed shaft having
grooves and ports and being connected to said
drive shaft, a plurality of inner rotors about said
sleeve and having arcuate piston projections, an
outer rotor about each said inner rotor and hav-
ing arcuate chambers for said pistons, separat-
ing plates between the assemblies of rotors and
being connected to the inner rotors, means con-
necting the inner rotors to said sleeve, a control
ring surrounding each such assembly of inner and
outer rotors, whereby to vary the eccentricity of
the casing and vary the capacity of the pump,
and links connecting each said control ring with
its adjacent outer rotor and with its adjacent
separating plate, said links. being arcuately
spaced.

THOMAS J. LESTER.
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