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PUMPS HAVING RoroRs AND swlNGING ARMs 

John N. Hinckley, Belmont, Mass. 

Application September 21, 1956, Serial No. 611,143 

7 Claims. (Cl. 103-42) 

This invention relates to pumps having rotors and 
swinging arms. j 

Among the objects of theinvention is to provide a 
rotary pump suitable for pumping fluids varying widely 
in viscosity. The structural characteristics of the pump 
are such that it is particularly suited for use wherever 
sanitary conditions should prevail. It is constituted of 
few parts which are capable of being quickly separated 
for cleaning purposes and can be reassembled easily 
without the need of special tools. 

In general, the pump includes a single rotor which 
rotates in a circular chamber within a casing having inlet 
and outlet passages communicating with the chamber. 
The rotor provides two impellers, each consisting of two 
similar lobes rotatable in the circular chamber and having 
the lobes of the respective impellers located in a phase 
relationship of 90° whereby the combined pumping ac 
tions of the impellers produce a substantially uniform 
ñow _of ñuid from the pump. The side walls of the 
circular chamber are closed by end plates which are 
detachably associated with the body of the casing which 
contains the circular chamber, and the rotor is so 
mounted on the rotor `shaft as to allow self-positioning 
or floating of the rotor axially on the shaft and the 
minimizing of drag on the rotor and end thrust on the 
rotor and the shaft that might otherwise develop. 

The two pumping sections within the circular charn 
ber, as defined by the individual impellers, are separated 
from each other by a wall formed in part by adjacent 
ends of the respective impellers and in part by the mate 
rial of the rotor between the lobes of the respective im 
pellers and which provides an outer peripheral edge sur 
face contiguous to the cylindrical surface of the cir 
cular chamber. ` _ > 

The inlet and outlet passages are respectively common 
to the two sections. Each pumping section includes a 
movable sealing member between the high and low sides 
’of the section which rides on and is spring-pressed against 
its associated impeller and slides in close engagement 
with a partition separating the inlet and outlet passages 
as it is oscillated by a rotating impeller. 
' Other objects involve novel features and combinations 
of parts, the essential elements of which are set forth in 
the appended claims and a preferred form or embodiment 
of which is described hereinafter with reference to the 
drawing which accompanies and forms part of the 
specification. l j v 

In the drawing, Fig. 1 is a vertical section through 
:the axis of a pump; 

Fig. 2 is an end view of a pump rotor; 
Fig. 3 is a section on line 3-3 of Fig. 2; 
Fig. 4 is a vertical view along lines 4-4 of Fig. l 

¿showing sections taken on two parallel planes; ' 
Fig. 5 is a section showing details on line S-S of 

Fig. 4; . 
Fig. 6 is a horizontal section on line 6_6 of Fig. 4; 

` ' Fig. 7 is a sectional view on line 7-7 of Fig. 4; and 
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Fig. 8 is a fragmentary detail section of a mod 
iñed form of a rotor shaft and end plate. 

Referring to the drawing, the pump 10 is supported 
on and removable from the base 11 in which a thrust 
bearing 12 and a needle bearing 13 are mounted for 
rotatably supporting the shaft 14. The accessible end of 
the thrust bearing 12 is covered by a plate 15 which is 
fastened to the base 11 by a plurality of screws. The 
shaft 14 is driven by a gear or pulley 16 which is fixed 
on the shaft 14. The base 11 carries a face plate 17 to 
which the pump 10 is removably attached and from which 
the pump may be removed for servicing and cleaning. 
The pump casing is constituted of three separable mem 

bers including a central body 18 having a cylindrical bore 
19 which constitutes a circular chamber, and two end 
plates 20 and 21 which provide walls for the opposite 
ends of the circular chamber. The circular chamber is 
concentric with the axis of the shaft 14. - 
The pump body 18 and the end plate 20 are aligned 

with the face plate 17 by a pair of dowel pins 22 and 23 
engaged in aligned holes in these three members. The 
end plate 21 is justified with respect to the body 18 by 
another pair of dowel pins 24, 25, engaged in registering 
holes in the body and the end plate, respectively. All of 
these pins are parallel to the shaft 14 and enable axial 
separation of the respective members of the casing for 
dismantling purposes. 
The pump casing is mounted on pins or rods in the 

form of studs 26, 27, 28 and 29 (Fig. 4), which are 
screwed into the face plate 17 and extend parallel to the 
shaft through registering holes in the end plates and 
pump body. The pump casing and assembled parts 
are held firmly in place on the base by the studs and the 
wing nuts 30 threaded onto the ends of the studs and 
engaging the end plate 21. The arrangement is such that 
access may readily be had to the interior of the casing 
by simply removing the wing nuts and the end plate 21 
and any or all of the parts of the pump casing and 
slipping them out from the studs. 
The end plates 20, 21 contain circular grooves 31 and 

32, respectively, for receiving O-rings for sealing be 
tween the end plates and the pump body 18. The end 
plate 20 is also grooved to receive an O-ring 33 to seal 
around the shaft 14. 
The inner surfaces of the end plates and the facing 

surfaces of the pump body are parallel and the width of 
the rotor 34 is commensurate with or may be slightly less 
than the axial dimension of the circular chamber 19. 
In any casevthe rotor is so mounted on the supporting 
shaft 14 as to be loose for axial floating on the shaft. 
Its inner bore has a groove 35 throughout its length to 
slidingly engage a key 36 which is fixed in the cylindrical 
>portion 37 of the shaft 14 which is engaged with the bore. 
One end of the cylindrical portion 37 of the shaft extends 
to a shoulder 38 located within the end plate 20, and the 
other end terminates just short of the inner wall surface 
of the end plate 21 so that except for the end plates the 
rotor is` free for axial movement. Accordingly, the rotor 
is hydraulically balanced endwise by the iluid being cir 
culated by the pump. It can be easily withdrawn from 
the shaft when the end plate 21 is removed. 
The rotor is formed in one piece and comprises two 

impellers 39 and 40 arranged side by side and out of 
phase círcumferentially around the shaft so as to pro 
vide a substantially uniform rate of flow of ñuid through 
the pump. 

Each impeller has two diametrically opposite lobes and 
the lobes of one impeller are located in a 90° phase rela 
tionship to the lobes of the other impeller. The maximum 
diameter on the major axis of each impeller corresponds 
with the diameter of the cylindrical surface of the circu 
lar chamber 19 in the body 18. Intermediate the lobes 



2,882,828 
3. 

of the impellers 39 and 40,l the material of the rotor 
extends circumferentially around the rotor and provides 
a dividing wall 41 with an outer peripheral edge having 
a diameter equal to the maximum diameter of the rotor 
whereby the pressure and suction strokes of one impellerV 
are effected independently of the suction and pressure 
strokes, respectively, of the other impeller. 
The body 18 is provided with an inlet passage 42 and 

an outlet passage 43 which communicate with the cir 
cular chamber 19 at either side of a dividing wall or par 
tition 44, Fig. 4, between the passages. These passages 
gradually widen to the approximate width of the circular 
chamber 19. The impellers serve as cams for oscillating 
arms 45 and 46 carrying movable partitions or vanes 47 
and 48, respectively. The arms are pivotally mounted on 
a shaft 49. The shaft is journalled in openings in the 
end plates 20 and 21, Fig. 5. The arms are located in a 
space 50 within the body 18 and in communication with 
the outlet passage 43. The dividing wall 44 and the space 
50 extend to the inner surfaces of the end plates 20 
and 21. 
Each of the arms and moving partitions have an outer 

surface concentric to the axis of rotation of the arm and 
closely fitting with and slidable over a surface 51 of cor 
responding curvature on the wall 44. 
As best seen in Figs. 1 and 5, the movable partition 

47 corresponds in width to the impeller 39 and the mov 
able partition 48 corresponds in width` to the impeller 40 
and the two partitions are separated by the material of 
the rotor which extends disk-like to the cylindrical sur 
face 19 of the Circular chamber, so that each arm and 
movable partition cooperates with its associated impeller 
independently of the action of the other arm and movable 
partition. The hubs of the respective arms 4S and 46 
are extended to slidingly contact each other, as shown in 
Fig. 5. 
The arms are spring-urged to contact the movable par 

titions with the peripheries of the impellers 39 and 40. 
As shown in Fig. 4, a spring-pressed pin 53 is slidingly 
supported in a bearing S4 in the casing and in an adjust 
able nut 55. The spring 56 is tensioned between the nut 
55 and a washer 57 which bears against a shoulder on 
the pin 53. The tension in the spring for continuously 
maintaining the nose of the movable partition 47 on the 
periphery of the impeller 39 may be adjusted by rotating 
the nut. 
The spring 56 is contained in a recess in the body 18 

outside of the hollow interior of the pump and which is 
sealed from the space 50l by an O-ring 58 so that the 
ñuid within the pump is not agitated by the action of 
the spring. The arm-engaging end of the pin is rounded 
and rests against the surface of a shallow recess extend 
ing along the central axis of the arm. The pin 59 and 
spring for the other arm 46 are similarly arranged. 'Ihe 
spring-containing recesses are so located within the body 
18 as to contribute to a pump of economical over-all pro« 
portions. 
The contours of the impellers are alike. Each lobe is 

preferably shaped to give simple harmonic motion to 
the movable partition between limits of oscillating move« 
ments ofthe arms 45 and 46, or a close approximation of 
harmonic motion. It is unnecessary to set forth herein 
details concerning the relationship of the oscillating arm 
to the impeller and the shape of the cam surface of an 
impeller as these matters are fully explained in the United 
States Patent No. 2,717,555. It is apparent, however, that 
in view of the facility with which the rotor maybe 
withdrawn from the shaft, rotors with impellers having 
other contours may be readily substituted. 
A relief valve 61 is slidably mounted in a bore in the 

body 18. 'I‘he lower end of the valve is taperedf and 
normally extends across a passage 62.` between the space 
50r and the intake passage 42. Valve 61 is an enlarged 
part> of a pin 63 which slides through an opening in `a 
nut 64 engaged by threads interiorly of a bore 65. A 
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4 
washer 66 seats against the shoulder of the valve and 
a spring is tensioned between the washer and the nut 64. 
The spring tension is so adjusted that the valve will be 
relieved whenever the pressure on the discharge side of 
the pump exceeds a desired limit which is determined by 
the position of the nut 64. An O-ring 67 is contained in a 
groove surrounding the valve for preventing leakage of 
fluid along the valve. 
An important-.feature‘of the pump described is its. mod 

erate manufacturing cost and its adaptability for use 
wherever the maintenance of sanitary conditions is requi 
site. The shaft is wholly supported on a base and outside 
of the pump casing so that no bearings are required in 
the end plates of the casing. The shaft freely passes 
through a hole in one of the end plates and the other 
end plate is plain and is dat adjacent the outer end of 
the shaft. Moreover, all planes of separation accessible 
to the interior of the pump are sealed with gaskets 
which are effective for preventing loss of pressure or 
leakage of ñuid and are so. located as to be readily 
accessible for removal for cleaning purposes when the 
pump is dismantled. 

While economy in manufacturing costs is desirable, 
some uses require higher operating pressures. These may 
be` attained in a pumpv having most of the desired physical 
characteristics described hereinabove by substituting a 
longer shaft and an outboard bearing. The only changes 
required are illustrated in Fig. 8 in which the end plate 
20,.the body 18 and the. rotor 34 are the same as previous 
1y described but the shaft and the outboard end plates 
are different. The reduced portion 70 of the shaft 71 
has a length commensurate with the width of the rotor 
34 and the shaft is extended to receive a locking nut 72 
and to provide an end 73 extending through a bearing 74. 
The end plate 75 has a hollow boss 76 supporting the 
bearing, and the shaft is preferably sealed at the open 
end of the boss by an O-ring 77, but if desired the, open 
end of the boss may be closed over the outboard end of 
the shaft. A carbon-graphite bearing is preferred. With 
any end plate having a bearing for the outboard end 
of the shaft the lower pair of wing nuts are replaced by 
wing nuts 78 having longer Shanks as the same studs 28 
and 29 are employed. 
The pump is suitedv for use Wherever sanitary conditions 

are requisite, as for transferring foods such as milk, 
juices, Syrups, and more viscous materials, such as choco 
late, preserves, catsup, mayonnaise, and other ñowable 
mixtures. Dismantling or assembling is readily accom 
plished without special skill and all parts, including the 
O-ring gaskets, are easily accessible for cleaning. 
While the form of mechanism herein shown and de 

scribed is admirably adapted to fulfill the objects pri~ 
marilyy stated, it is to be understood that it is not in 
tended to confine the invention to the one form of em 
bodiment herein disclosed, for it is susceptible. of em 
bodiment in various forms all coming within the scope 
of the claims which follow. 
What is claimed is: 
l. A pump of thel character described, comprising a 

body having a circular pump chamber and inlet and out~ 
let passages connecting with said chamber and separated 
by a partition extending inwardly to the circular periph 
ery of said chamber, end plates providing walls square 
to the axis of said chamber for closing the ends, of said 
circular chamber, means detachably securing said end 
plates to said body, a shaft extending through at least one 
of said end plates and the radial center of said circular 
chamber, a rotor mounted on said shaft, said rotorcon 
stituting a unitary member comprising two impellers 
spaced axially from each other lengthwise of said shaft 
with the opposite sides of said rotor parallel to and 
adjacent the respective walls of said end plates at the 
ends of said chamber, each of said impellers havingy two 
lobes providing outer surfaces with portions thereof in 
sweeping relationship contiguous to the circular wall of 
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Asaid chamber at diametrically opposite sides of the axis 
of said shaft and chamber, the lobes of one impeller 
located in 90° phase relationship with the lobes of the 
other impeller, the material of said rotor forming a wall 
normal to the axis of said shaft centrally between said 
impellers, said central wall having an outer circular 
periphery contiguous to the circular wall of said chamber 
and thereby providing a barrier integral with said impel 
lers and separating the pumping sections of the respective 
impellers from one another, and a spring-urged sealing 
member for each impeller, each sealing member having a 
nose riding on its associated impeller. 

2. A pump of the character described, comprising a 
drive shaft, a base for supporting said drive shaft, a cas 
ing including a body having a circular pump chamber 
and an end plate at either end of said’body, said end 
plates providing dat walls normal to the axis of said cham 
ber and closing the ends of said chamber, one of said 
end plates having an opening for the passage of said 
drive shaft therethrough and through the radial center of 
said circular chamber, said body having inlet and outlet 
passages communicating with said circular chamber and 
separated by a partitionextending inwardly to the outer 
circular periphery of said circular chamber, meansvsup 
porting said casing on said base, saidlsupporting means 
comprising rods disposed parallel to said shaft and en 
gaged in holes in said base, said body and said end plates, 
manipulatable members for clamping said body and end 
plates in assembled relationship on said rods, a rotor 
having end faces normal to the axis of said pump cham 
ber, said rotor having a width as measured between said 
end faces substantially equal to and no greater than the 
length of said circular chamber as defined by'the axial 
space between said end plates, means non-rotatably sup 
porting said rotor on said shaft but allowing axial float 
ing of the rotor on said shaft except as restrained by said 
end plates, said rotor constituting a unitary member com 
prising two impellers having lobes providing outer sur 
faces with portions thereof contiguous and in sweeping 
relationship to the circular wall of said chamber and ax 
ially separated by a wall normal to the axis of said shaft 
centrally between said impellers whereby said circular 
pump chamber is divided into two pumping sections with 
an impeller in each section, and a movable sealing mem 
ber riding on each impeller and separating the high and 
low pressure sides of the impeller. 

3. A pump of the character described, comprising a 
drive shaft, a base, bearings mounted on said base for 
supporting said drive shaft, a casing including a body 
having a circular pump chamber and an end plate at 
either end of said body, one of said end plates having 
an opening for the passage of said drive shaft and the 
other of said end plates providing a closed wall disposed 
opposite the free end of said shaft and closing the end 
of a circular chamber in said body, said body having in 
let and outlet passages entering from opposite sides of the 
body and communicating with said circular chamber and 
separated by a partition extending inwardly to the outer 
peripheral surface of said circular chamber, means de 
tachably supporting said casing on said base whereby said 
casing may be removed from around the free end of said 
shaft without disturbing the mounting of said shaft in 
said bearing, said supporting means comprising rods dis 
posed parallel to said shaft and engaged in holes in said 
base, said body and said end plates, means for clamping 
said body and end plates in assembled relationship on 
said rods, a rotor, said rotor constituting a unitary mem 
ber having a width substantially equal to and no greater 
than the axial length of said circular chamber, means non~ 
rotatably supporting said rotor on said shaft but allowing 
axial ñoating of the rotor on said shaft except as re 
strained by said end plates, said rotor comprising two im 
pellers having lobes providing outer surfaces with por 
tions thereof contiguous and in sweeping relationship to 
the circular wall of said chamber, said rotor having a ra 
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6 
vdial'wall integral with and between' said impellers Withxa 
circular outer periphery on'a radius corresponding with 
the maximum radius of said lobes, said integralwall'di 
viding said circular pump chamber into two pumping sec 
tions with one of said impellers located in onel section 
and the other of said impellers located in the other sec 
tion, and a movable sealing member riding on eachy im 
peller and separating the high and low pressure sides of 
its associated impeller. ‘ ' 

4. A pump of the character described, comprising a 
drive shaft, a base for supporting said drive shaft, a` cas 
ing including a body having a circular pump chamber 
and an end plate at either end of said body detachably 
secured to said body, said end plates providing flat walls 
normal to the axis of said pump chamber .and closing 
the ends of said pump chamber, one of said end plates 
having an opening for the passage of a drive shaft there 
through and through the radial center of said chamber, a 
plurality of pins engaged in holes in said end plates and 
body, said pins and holes parallel to said shaft, said body 
having inlet and outlet passages connecting with rsaid cir 
cular chamber and separated by a partition extending in~ 
wardly to the outer circular periphery of said circular 
chamber, means supporting said casing on said base, a 
rotor, said rotor having end'faces normal to the axis of 
said pump chamber and a width as measured between 
said end faces substantially equal to and no greater than 
the axial length of said circular chamber, means non-ro 
tatably supporting said rotor on said shaft'but allowing 
axial floating of the rotor on said shaft except as re 
strained by said end plates, said rotor constituting a uni 
tary member comprising two impellers having lobes pro 
viding outer surfaces with portions thereof contiguous 
and in sweeping relationship to the circular'wall of said 
chamber and separated by a wall normal to the axis of 
said shaft centrally between said impellers whereby .said 
pump chamber is divided into two pumping sections‘with 
an impeller'in each section, said wall having an outer cir 
cular periphery on a radius corresponding with the maxi 
mum radius of said lobes, a pivoted arm for each impel 
ler, each arm having at its free end a sealing member bear 
ing on its associated impeller, a pivot shaft for said arms, 
said pivot shaft extending in holes in each of said end 
plates and spring-urged rods slidably mounted in said 
body and engaging said arms for pressing said sealing 
members into contact with the surfaces of said impellers. 

5. A pump of the class described, comprising a drive 
shaft, a base rotatably supporting said shaft, said shaft 
having an end overhanging said base, a casing enclosing 
said overhanging end of said shaft, said casing includ~ 
ing a body having a circular pump chamber concentric 
with the axis of said shaft, a wall closing one end of 
said circular chamber and having an opening for the pas 
sage of said shaft therethrough, and a second wall dis 
posed opposite the terminus of said overhanging shaft end 
and closing the other end of said circular chamber, said 
body having inlet and outlet passages connecting with said 
circular chamber and separated by a partition extending 
inwardly to the circular surface of said chamber, a rotor 
axially slidable Iand non-rotatably mounted on said over 
hanging end of said shaft so as to enable said rotor to 
assume a neutral position centrally between said first 
and second-named Walls under the influence of hydraulic 
pressure between the respective ends of the rotor and said 
walls, said rotor having lobes for advancing material 
through said circular chamber from said inlet passage to 
said outlet passage, sealing means constantly riding on 
said lobes and separating the high and low pressure sides 
of said circular chamber at opposite sides of said parti 
tion, means for aligning said body and said end plates, 
said aligning means comprising pins registering in holes 
in said body and end walls, rods supported by said base 
and extending through said body and said end plates, 
and manipulative members attached to said rods and said 
second wall whereby upon removal of said manipulatable 
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members'` said: secondi wall may- bel removed for gaining 
access: for the removal of: said rotor> over the terminus of 
theoverhanging end“ of said shaft.. 

6. A pump» of the character described, comprising a 
body,v having 'a circular chamber and inlet and outlet ‘ 
passages connecting with said chamber and separated 
from each other by a partition, said body having an open 
space' opening into said circular chamber and into» said 
outlet passage and a third passage> connecting saidv space 
with` said` inlet passage, a valve slidable in ya bore, inter 
secting said third passage. and extending through a wal-l of 
saidï body to a recess opening outwardly of said body, 
said' valve having a stern extending into said recess in said 
body and 'a closure slidableA in said bore and normally 
closing said third passage, said recess containing means 
for resiliently4 urging said valve into closed position across 
said third passage, an end Wall fastened to each of the 
ends of saidv body and- closing the ends of said circular 
chamber and of. said open space, a shaft extending through 
at least one of said end walls and the radial center of> said 
circular chamber, a rotor mounted on said shaft, said 
rotor comprising two impellers with a wall therebetween 
having a circular outer periphery contiguous, to the circu 
lar periphery of saidv chamber, each of said impellers hav 
ing. two lobes providing outer surfaces with portions -there 
of in sweeping» relationship contiguous to the circular pe 
riphery of said chamber, a pivot shaft extending through 
said space in said body and supported at its ends in said 
end walls, an arm for each impeller, said arms pivotally 
mounted on ̀ said pivot shaft and each ‘arm having a nose 
contacting its associa-tedimpeller, each arm engaged by a 
pin slidablyY mounted in a bore in said body and extending 
through a nut engaged in a` recess in said, body, and means 
contained in said recess for exerting resilient force on said 
pin. and said arm to maintain the. nose of said arm in 
contact with its associated impeller. 

7. A pump of the character described, comprising a 
casing including a body having a circular chamber and 
an> end plate at either end ‘of said body providing paral 
lel end walls for the ends of said circular chamber, said 
bodyy having inlet land outlet passages` separately com 
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mllnîcating With Saidv circular chamber at oppositey sides 
`of 'an axially disposed partition fixed -to said body and ex 
tending inwardly to the periphery of said circular cham 
ber, Aa shaft extending; through the radial center of said 
circular chamber, a base rotatably mounting said shaft, 
said base having a face plate normal to the .axis of said 
shaft, 'a plurality of pins registering in holes in said face 
plate and in said end plates and body members of said 
casing parallel to the axis of said shaft whereby adjacent 
members of said casing lmay be separated from lone an 
other in the longitudinal direction of said axis, means for 
clamping said casing to said face plate, a rotor contained 
in said circular chamber 'and keyed to said shaft for rota 
tion therewith, said rotor comprising a single member 
substantially as wide as the length of said circular cham 
ber and consisting of two two-lobe impellers and a wall 
separating said impellers,A said wall having a circular 
periphery contiguous to the circular wall of said chamber 
and dividing said circular chamber into two pumping 
sections with one of said impellers in one section and the 
second of said impellers in the other section, a pivoted 
arm for each impeller, each 'arm having on its free end 
asealing member bearing on its associated impeller, an 
arm pivot shaft seated in said end plates, and spring 
urged rods slidably mounted in said body and pressing 
said arms towards said impellers and said sealing mem 
bers in contact with said impellers. 
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